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Context and Policy Issues

Group A Streptococcus (GA Strep) alsoreferred to as Group A beta-hemolytic
Streptococcus, or Streptococcus pyogenes is a gram positive bacteriawhich causes a
variety of disease conditions and complications.**These include conditions such as
pharyngitis (throatinfection) and skin infections,and more serious conditions such as
glomerulonephritis, sepsis, rheumatic heartdisease, toxic shock syndrome and necrotizing
fasciitis.>® Pharyngitis is one of the common conditions thatpresentatthe primaryhealth
care facilities oremergencydepartments.” Pharyngitis arises commonlyfrom viral infection
and less commonlyfrom bacterial infection.It is estimated that GA Strep accounts for 20%
to 40% of cases of pharyngitis in children and 5% to 15% in adults.*It is associated with
considerable costto society; in the US the estimated annual costincurred from GA Strep
pharyngitis in children is between $224 and $539 million.”

Accurate and rapid diagnosis of GA Strep is importantas there is a possibilitythat throat
and skin infections could lead to severe life-threatening invasive conditions as well as post
infectionimmune mediated complications if left untreated.’ Diagnosis of GA strepis
challenging which makes itdifficultto decide on the appropriate care pathway. It is difficult
to distinguish between GA strep infection and viral infection.” Antibiotics are useful to treat
pharyngitis from bacterial infection but not viral infection. Considering the issue of
antimicrobial resistance which is on the rise, unnecessaryuse of antibiotics could be
detrimental, hence accurate diagnosis is important.

Diagnostictests based on throatculture are generallyconsidered as the gold standard for
diagnosing GA Strep.®® However, these culture based tests are associated with atime lag
between sample collection and obtaining testresults,and maytake up to 48 hours.”® It
may not always be feasible forthe patientto returnto the clinic and get appropriate
treatmentbased on testresults or while waiting for test results there is a possibilitythat the
patient's symptoms mayworsen. Several non-culture-based, rapid tests for diagnosing GA
Strep have been developed. These rapid tests are based on immunoassays and more
recently on molecularassays. There are several types of immunoassays such as latex
agglutination, enzyme immunoassay, immunochromatographic assays and optical
immunoassays.*’” Molecular assays are based on methods such as DNAprobes,
polymerase chain reaction (PCR) and fluorescence in situ hybridization.” There is a
perception that use of these rapid tests mayenable faster diagnosis and hence prevent
inappropriate use of antibiotics and use of more effective treatmentstrategies.

The purpose ofthis review is to evaluate the diagnostic accuracyof non-culture based tests
to diagnose GA Strep infection; their clinical utility; their associated adverse effects, ifany;
and their cost-effectiveness.

Research Questions

1. Whatis the diagnostictestaccuracy of non-culture-based tests for the diagnosis of
suspected group Astrep infection?
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2. Whatis the clinical utility of non-culture-based tests for the diagnosis of suspected
group A strep infection?

3. Whatis the safety of non-culture-based tests for the diagnosis of suspected group A
strep infection?

4. Whatis the cost-effectiveness of non-culture-based diagnostic tests for suspected
group A strep infection?

Key Findings

From systematic reviews and observational studies the sensitivityvalues ranged between
82% and 100% for molecular assays and between 55% and 94% for immunoassays.
Specificities for the two test types were 91% to 99% for molecular assays and 81%to 100%
forimmunoassays.

One pragmatic adaptive RCT showed no clear advantage of rapid antigen test over clinical
score for managementof group a streptococcus infection. Evidence regarding change in
treatmentstrategy with respectto use of antibiotics resulting from use of rapid antigen
detection tests for diagnosisis conflicting.

No evidence was available regarding adverse effects associated with the non-culture-based
tests.

One cost-effectiveness analysis suggested thatcompared to diagnosis using rapid antigen
test, diagnosis using medical scores was more cost-effective. However, results ofthe
corresponding cost-utilityanalysis were less clear.

Methods

Literature Search Methods

A limited literature search, with main concepts appearing in title, abstract, or major subject
heading was conducted on key resources including Medline via Ovid, PubMed, The
Cochrane Library, University of York Centre for Reviews and Dissemination (CRD)
databases, Canadian and major international health technologyagencies, as well as a
focused Internetsearch. No filters were applied to the main search to limitthe retrieval by
study type. Where possible, retrieval was limited to the human population. The search was
also limited to English language documents published between January1, 2013 and March
27,2018.

Rapid Response reports are organized so thatthe evidence for each research questionis
presented separately.

Selection Criteria and Methods

One reviewer screened citations and selected studies. In the first level of screening, titles
and abstracts were reviewed and potentiallyrelevant articles were retrieved and assessed
for inclusion. The final selection offull-text articles was based on the inclusion criteria
presentedin Table 1.
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Table 1: Selection Criteria

Population

Intervention

Comparator

Outcomes

Study Designs

Patients (of any age) suspected ofgroup A strep infection

Potential subgroups ofinterest: school-aged children; adults [parents of school-aged children]; elderly
Potential settings of interest: community[including pharmacy], long-term and residential care

Non-culture-based rapid diagnostic tests (both point-of-care and lab based) for group A strep

Q1: Microbiological culture (throat culture or from another body site) reference standard; alternative non-
culture-based rapid diagnostic tests as comparator indextests

Q2 to 4: Microbiological culture (throat culture or from another body site); alternative non-culture-based
rapid diagnostic test; no testing

Q1: Diagnostictestaccuracyoutcomes (e.g., sensitivity, specificity, NPV, PPV)

Q2: Clinical utilityoutcomes (e.g.,change in duration of synptoms, change in length of stay, changein
patientmanagement[e.g., antibiotic prescribing practices], failure rate)

Q3: Safety outcomes (e.g.,adverse events associated with the test)

Q4: Cost-effectiveness outcomes (e.g., costper quality adjusted life year or costper quality adjusted life
day)

Health technologyassessments, systematic reviews, meta-analyses, randomized controlled trials (RCTs),
non-randomized studies, and economic evaluations

Exclusion Criteria

Articles were excluded if they did not meetthe selection criteria outlined in Table 1, they
were duplicate publications, orwere published priorto 2013. Studies that were already
included in the included systematic reviews were excluded. Studies assaying onlya
restrictive sample such as samples which had negative results from prior testing were
excluded. In vitro studies ontestaccuracy were excluded.

Critical Appraisal of Individual Studies

The included systematic reviews were criticallyappraised using AMSTAR 2,%° randomized
controlled trials were criticallyappraised using Downs and Black checklist,'! diagnostic
studies were assessed using QUADAS-2,'? and economic studies were assessed using the
Drummond checklist.’®* Summaryscores were notcalculated for the included studies;
rather, a review of the strengths and limitations ofeach included studywere narratively
described.

Summary of Evidence

Quantity of Research Available

A total of 594 citations were identified in the literature search. Following screening oftitles
and abstracts, 554 citations were excluded and 40 potentially relevant reports from the
electronic search were retrieved for full-text review. No potentiallyrelevant publications
were retrieved from the grey literature search. Of these potentiallyrelevant articles, 13
publications were excluded for various reasons, while 27 publications metthe inclusion
criteria and were included in this report. These 27 publications comprised three systematic

PEER REVIEWED SUMMARY WITH CRITICAL APPRAISAL Rapid tests for the Diagnosis of Group A Streptococcal Infection 6




CADTH

reviews,*”1* one RCT including an economic analysis,’®and 23 observational studies.%16-37
Appendix 1 provides the PRISMA flowchartof the study selection.

Summary of Study Characteristics

Study characteristics are summarized below and details are available in Appendix2, Tables
10to 12.

Study Design

Three systematic reviews*”!* were identified. One systematic review* was published bythe
Cochrane collaborationin 2016 and included 98 studies published between 1987 and 2015.
A second systematic review’ was published in 2014 from Australia, and included 48 studies
published between 1996 and 2012. A third systematic review* was published from the USA
and included 59 studies published between 2000 and 2012. There was considerable
overlap inthe included studies inthese three systematic reviews.

One pragmatic adjusted RCT including an economic analysis was published in 2014 from
the UK. This economic analysis included a cost-effectiveness analysis (costper change in
symptom severity) and a cost-utility analysis (cost per quality adjusted life-year [QALY]).
The analysis was based on a healthcare perspective and time horizons of 14 and 28 days.
Health related quality of life (HRQoL) was evaluated using EQ5D. QALYs were calculated
using mean EQ5D scores obtained from the 14-daydiary records. A cost-effectiveness
acceptabilitycurve (CEAC) was generated using bootstrapping with 5000 samples.

The 23 included observational studies.®163” comprised 20 prospective studies,6-31.333537
published between 2014 and 2018, and three retrospective analysis %323 published
between 2014 and 2015.

Country of Origin

The three systematic reviews*”* included studies conducted in both developed and
developing countries. The included RCT with economic analysis was conducted in UK.> Of
the 20 prospective observational studies, eleven studies were conducted in USA,16-21.2%
%2129 two studies were conducted in Turkey,?>*° and one study each was conducted in
Canada,® Finland,? India,® New Zealand,? Poland,3® Switzerland,3 and Yemen.? The
three retrospective studies were conducted in Sweden,® Turkey,® and the USA.3*

Patient Population

One systematic review* included children with suspected pharyngitis. The othertwo
systematic reviews"** included both children and adults with suspected pharyngitis, with
one systematic review?’ also reporting results for children separately.

The RCT with economic analysis included both adults and children with acute sore throat
togetherwith erythema and/or pus.®®

Of the 20 prospective observational studies on patients with sore throator pharyngitis, 10
studies16-1821.242527293537 included both adults and children, nine studies?%:2223.26.28.30.31,33,36
included children, and one study! did not report on age. Of the 10 studies®
18,21,242521,293537 gn poth adults and children, the majoritywere children (<18 years) in four
studies’182125 andthe majoritywere < 19 years in one study.®

Of the three retrospective studies, one study®included children with acute sore throat, fever
and inflamed throator tonsils, one study®* included both adults and children with sore
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throat, with the majoritybeing children, and one study® included both adults and children
with necrotizing fasciitis.

Interventions and Comparators

One systematic review* assessed various immunoassays with culture method as the
reference standard. The second systematic review?’ assessed various immunoassays and
molecular assays with culture method as the reference. The third systematic review*
assessed various immunoassays with culture method as the reference.

The RCT with economic analysis compared decision making and the impactwith use of
immunoassay (rapid antigen detection test[RADT]), clinical score,and delayed antibiotic
use.’ In the control group (delayed antibiotic) the patients were instructed to collect the
prescription after 3 to 5 days if synptoms persisted, or sooner if symptoms markedly
worsened. In the clinical score group, for patients with scores 0 or 1, antibiotics were not
offered; for patients with scores 2 or 3, delayed antibiotics were offered; and for patients
with scores 4 or higher,immediate antibiotics were offered. In the RADT group, for patients
with scores of 0 or 1, no RADT or antibiotics were offered; for patients with score 2, delayed
antibiotics were offered; and for patients with scores 3 or higher, RADTs were offered and
antibiotics were notoffered if test results were negative.

Of the 20 prospective observational studies, sixstudies 61819242 gssessed molecular
assays with culture method as reference; eightstudies 28-31333537 gssessed immunoassays
with culture method as reference; five studies"2-2227 assessed both molecular assays and
immunoassays with culture method as reference; and one study? assessed immunoassay
and a lymphocyte esterase assaywith culture method as reference.

The three retrospective studies %33 assessed immunoassays with culture method as
reference.

Outcomes

For diagnostic accuracy, outcomes assessed included sensitivity and s pecificity,*7%1416-37

positive predictive value (PPV),21618-2022-24,26.28-31.33,35.37  gnd negative predictive value
(N PV) .9,16,18-20,22- 24,26,28-31,33,35,37

One study® reported on duration of symptoms, severity of condition and use of antibiotics .
cost-effectiveness and cost-utility. One study® reported on use of antibiotics and change in
costof treatmentwith antibiotics. One study!’ reported on use of antibiotics.

Summary of Critical Appraisal

Critical appraisal ofthe studies is summarized below and details are available in Appendix
3, Tables 13to 16.

In all three systematic reviews,*"4 the objectives and inclusion and exclusion criteria were
stated, a comprehensive literature search was undertaken, the study selection was
described, alistof included studies were provided, and meta-analyses were conducted and
appeared to be appropriate. In one systematic review* the review methods were
established prior to conducting the review and in the other two systematic reviews "4 it was
unclearif methods had been established previously. In one systematic review* a list of
excluded studies were provided but not in the other two systematic reviews.”* Article
selection was done in duplicate in two systematic reviews #'* and was unclearif donein
duplicate in one systematic review.” Data extraction was done in duplicate in one
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systematic review and was unclearin two systematic reviews.”? Quality assessment ofthe
included studies was conducted in all three systematic reviews and reported to be generally
of low quality in two systematic reviews*’ and appeared to be of variable qualityin one
systematic review.* Publication bias was explored in one systematic review'* and potential
for bias was reported. It was unclearif publication bias had been explored in the other two
systematic reviews.*” In all three systematic reviews itwas mentioned thatthe authors had
no conflicts of interest.

In the included pragmatic adaptive RCT,*> the objective, and inclusion and exclusion
criteria were stated, and the patient characteristics, intervention and outcomes were
described. Sample size calculation was conducted and appeared to be appropriate.
Randomization method appeared to be appropriate. Due to the pragmatic nature of the trial
complete blinding was notpossible. Notall analyses included all patients and the reason for
this was not apparent. Conflicts of interestwere declared and potential for concern was not
apparent. This RCT included an economic study.®® In the economic study, the objective,
strategies compared, time horizon, perspective, clinical and costdata sources were stated.
The time horizon was short (28 days) hence long term effects would not be captured. It
was assumed thatthe HRQoL changes linearlyover time. However this may not always be
true. Indirect costs did not appear to have been considered. Incremental analysis and
sensitivityanalysis were conducted.

Of the 23 observational studies, 20 studies,6-31:333>37 \ere prospective and three
studies®83* were retrospective. Twenty studies%16-2224-31.333537 provided descriptions of
both index and reference test and three studies 23234 did not. In all the 23 studies, the
reference standard used appeared to be the gold standard; and all samples were assayed
using both the index and reference tests. The reference test appeared to be the same for all
the test samples in all the studies exceptin one study* in which partial reference testing
was conducted with only samples thatwere negative with the index test. All positive RADT
results were assumed to be positive with culture testing, which could affect the calculated
sensitivityof the test. In 19 studies®6-3L3%37 gllsampleswere included in the analysis, in
one study®® mostsamples were included in the analysis, in one study® not all samples
were included in the analysis because ofincomplete data or patients being discharged and
in two studies®%it was unclear. In two studies?-3consecutive patients were selected and
in the other 21 studies®16-2022-3234-37 the method of patientselection was unclear, hence the
potential of selection bias is unclear. In one study* the index test results were interpreted
before the reference test was conducted and the reference test was conducted with
knowledge ofthe index test results. Inthe other 22 studies®16-333>%7 jt was unclearif the
indextest results were interpreted withoutthe knowledge ofthe reference test results and if
the reference test results were interpreted withoutthe knowledge ofthe indextest results,
hence potential for bias is unclear. In nine studies%1823293236 the guthors mentioned that
there were no conflicts of interestand in the remaining 14 studies1617.19-2224-28303137 there
was either no mention of conflicts of interestor one or more authors had some association
with the manufacturer. In two studies?2 it was mentioned thatno funding was received
from the manufacturer, in nine studies %%-30323437 there was no mention offunding,and 12
studies 62124273133 received funding from the manufacturer.

Summary of Findings
Findings are summarized below and details are available in Appendix 4, Table 17

What is the diagnostic test accuracy of non-culture-based tests for the diagnosis of
suspected group A strep infection?
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Twenty six studies*791416-37 reported on specificityand sensitivityand are discussed in the
text below. Of these 26 studies, 16 studies ,916:18-20.22-24.2628-31,333537  g|so presented data on
PPV and NPV which are available in Appendix 4, Table 15

Molecularassays
Children

One systematic review,” including four test evaluations on molecular assays conducted in
children, reported pooled estimates of sensitivity of 93% (95% confidence interval [CI]: 89%
to 96%), and specificity of 99% (95% CI: 98% to 100%). Also, four prospective
observational diagnostic studies'®2°22%6 on molecularassays conducted in children showed
sensitivities in the range of 82% to 100% and specificities in the range 91% to 96% (Table
2).

Table 2: Performance of molecular assays in children

Obs. Study (first author, Sensitivity,% (95% CI) Specificity,% (95% CI)
year, country)

Kolukirik,?2 2016, Turkey gPCR (laboratory developed) 100 (95% Cl notreported) | 96.4 (95% CI not reported)
Upton, %2016, New Zealand lllumigene 81.5(72.0to 88.9) 92.6 (90.4t0 94.5)
Cohen, 2015, USA Alere i Strep A 96.1 (92.7t0 99.5) 93.4 (90.2t0 96.6)
Felsentein,222014,USA lllumigene 93.1 (83.1t0 97.8) 91.4 (87.7t0 94.1)

CIl = confidence interv al; obs = observ ational
Adults

One prospective observational diagnostic study*®on a molecular assay (Alere i Strep A)
conducted in adults and children reported results separatelyfor adults and showed
sensitivityof 95% (95% CI: 84% to 105%) and specificity of 97%, (95% CIl: 94% to 100%.

Mixed population ofadults and children

One systematic review”’ including sixtestevaluations on molecular assays conductedin a
mixed population of adults and children reported sensitivities in the range 89% to 96% and
specificities in the range 96% to 100%. Also, seven prospective observational diagnostic
studies, 161821242527 on molecular assays conducted in a mixed population of adults and
children with sore throat or pharyngitis, showed sensitivities in the range 96% to 100% and
specificities in the range 91%to 97% (Table 3). Of note, in four studies"!82.% majority of
patients were children (< 18 years) and in one study® majority of patients were < 19 years.

Table 3: Performance of molecular assays in a mixed population of adults and children
Obs. Study (first Test Sensitivity,% (95% CI) Specificity,%

Berry,'” 2018, USA Alere i Strep A test 100.0(91.6 to 100.0) 91.3(86.1t0 95.1)
Wang,?” 2017,USA PCR-based point-of-care assay 97.7 (93.410 99.2) 93.3% (89.9% to 95.6%)
Tabb,? 2016,USA SimplexaTM Group A Strep Directassay | 97.4 (93.6t0 99.0) 95.2 (93.910 96.3)
Uphoff,?®> 2016, USA Solana GA strep assay 98.2 (95.5t0 99.3) 97.2 (95.91t0 98.1)
Cohen,®2015,USA Alere i Strep A 95.9 (92.7t0 99.1) 94.6 (92.2t0 97.0)
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Obs. Study (first Test Sensitivity,% (95% CI) Specificity,% (95% CI)
author, year, country)

Anderson,6 2013, USA illumigene group A Strep test 100 (95 to 100) 94.2 (92to 94)
Henson,?12013,USA illumigene group A Strep test 100 (95% Cl notreported) | 95.9 (95% CI not reported)

Cl = confidence interval; GA strep = group A strep; obs = observ ational; PCR = poly merase chain reaction; strep = streptococcus
Unspecified population

One prospective observational diagnostic study,’®on molecular assay (Ampli Vue)
conducted in an unspecified population, showed sensitivity of 98%, (95% CI: 95% to 100%)
and specificity of 93% (95% ClI: 91% to 95%).

In summary, reports, on children or mixed populations of children and adults who were
tested using molecular assayand with culture assayas the reference test, showed thatfor
molecularassaybased tests, generallythe sensitivity varied between 93% and 99%, with
the exception of one study presenting a sensitivityof 82%; and the specificityvaried
between 91% and 99%.

Immunoassays
Children

Three systematic reviews*”** reported pooled estimates of sensitivities between 80% and
86%, and specificities between 92% and 97% for various immunoassays on children.
Sensitivities and specificities of the different types of immunoassays are shown in Table 4.

Table 4: Performance of immunoassays in children from systematic reviews

Systematic Number of Sensitivity, % (95% Specificity, % (95%

review (first evaluations Cl) Cl)

author, year,

country)

Cohen (Cochrane EIA 86 85.4 (82.7t0 87.8) 95.8 (94.810 96.2)

Collaboration),*

2016, France OIA 19 86.2 (82.710 89.2) 93.7 (91.5t0 95.4)
EIA and OIA 105 85.6 (83.3t0 87.6) 95.4 (94.510 96.2)

Lean,” 2014,USA OIA 11 85 (80to 89) 95 (9310.97)
Lateral flow/ 14 84 (80to 89) 97 (95t0 98)
immunochromatographic assay

Stewart,* 2014, EIA 3 86 (79to 92) 92 (88to 95)

Australia
OIA 3 80 (77to 82) 93 (92to 94)
Immunochromatographic assay 28 86 (85to 87) 96 (95to 96)

Cl = confidence interval; EIA = enzy me immunoassay ; ELISA = enzy me linked immunosorbent assay ; OIA = optical immunoassay

Seven prospective observational diagnostic studies, 0232830313336 conducted
immunoassays in children with sore throat or pharyngitis, and reported sensitivities in the
range 55%to 92%, and specificities in the range 92% to 100% (Table 4). One retrospective
study® on children with sore throat and immunoassayresults reported a sensitivityof 60%
and specificity of 97% (Table 5).
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Table 5: Performance of immunoassays in children from observational studies

Obs. Study (first Test Sensitivity,% (95% CI) | Specificity,% (95% ClI)

author, year, country)

Lacroix,* 2018, Sofia StrepA FIA (optical 84.9 (82.610 86.7) 96.8 (95.41t0 97.9)

Switzerland immunoassay)
Alere TestPack Strep A 75.3(73.1t0 76.7) 98.1 (96.8t0 98.9)
(immunochromatographic assay)

Kose* 2016, Turkey ACON Strep A Rapid Test Device 92.1(78.6t0 98.3) 97.3(93.810 99.1)
(immunochromatographic assay)

Penney,® 2016, Canada Alere TestPack Plus Strep A kit 76.3 (63.4t0 86.4) 96.6 (90.4t0 99.3)
(immunochromatographic assay) (conducted by nurse) (conducted by nurse)
Alere TestPack Plus Strep A kit 81.4 (69.1t0 90.3) 97.7 (92.0to 99.7)
(immunochromatographic assay) (conducted by (conducted by technologist)

technologist)

Nibhanipudi,?22015,USA | Rapid antigen strep test 56.3 (95% Cl notreported) | 92.3 (95% CI not reported)

Subashini, 2015, India SD Bioline rapid antigen test 55.5 (95% Cl not reported) | 100 (95% ClI not reported)
(immunochromatographic assay)

Ba-Saddik,? 2014, Yemen | Reveal Color Strep A Latex 92.2 (95% Cl not reported) | 95.5 (95% ClI not reported)
agglutination test

Felsentien,22014, USA OSOM Ultra Strep A 55.2 (42.5t0 67.3) 99.1 (96.9t0 99.8)

Kiiglk,® 2014, Turkey Quickvue Strep A cassette test 59.5 (52.6t0 66.2)2 97.2 (95.6t0 98.3)2

Cl = confidence interv al; obs = observ ational; strep = streptocOccus

#range, not 95% Cl
Adults

One systematic review,** including nine testevaluations onimmunoassays conducted in
adults and from studies of generallyhigh methodological quality, reported pooled estimates
of sensitivities and specificities for various types of immunoassays. This systematic
review* reported for immunochromatographic assays, enzyme immunoassays, and optical
immunoassays, pooled estimates of sensitivities 0f91% (95% CI: 87% to 94%); 86% (95%
Cl: 81%1t0 91%); and 94% (95% CI: 80% to 99%) respectively, and pooled estimates of
specificities 0f93% (95% Cl: 92% to 95%); 97% (95% CI: 96% to 99%); and 69% (95% CI:
54%to 81%) respectively.

Mixed population ofadults and children

One systematic review”’ including 51 testevaluations on various immunoassays conducted
in a mixed population ofadults and children reported pooled estimates for sensitivities
between 84% and 86%, and specificities between 94% and 96%. Sensitivities and
specificities of the different types of immunoassays are shownin Table 6.
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Table 6: Performance of immunoassays in mixed population of adults and children from a
systematic review

Systematic Number of Sensitivity, % (95% Specificity, % (95%
review (first evaluations Cl) Cl)
author, year,
country)
Lean,” 2014,USA | ELISA 11 86 (81to 91) 96 (93 to 98)
OIA 19 86 (82to 89) 94 (91 to 96)
Lateral flow/ 21 84 (80to 88) 96 (94 to 97)
immunochromatographic assay

Cl = confidence interval; EIA = enzy me immunoassay ; ELISA = enzy me linked immunosorbent assay ; OIA = optical inmunoassay

Five prospective observational diagnostic studies, 121293537 conducted immunoassays on a
mixed population ofadults and children, and reported sensitivities inthe range 7 3% to 94%,
and specificities in the range 81% to 96% (Table 7). One retrospective study,3 on a mixed
population ofadults and children with sore throat, reported a sensitivityof 84% (Table 7). Of
note, in two studies?-** majority of the patients were children.

One retrospective analysis,® on immunoassays conducted in a mixed population of adults
and children with necrotizing fasciitis, reported a sensitivity of 87% and specificity of 100%.

Table 7: Performance of immunoassays in a mixed population of adults and children from
observational studies

Obs. Study (first author, Sensitivity,% (95% CI) Specificity,% (95% CI)

year, country)

Berry,l” 2018, USA BD Veritor system (immunoassay) 76.2 (60.5t0 87.9) 93.6 (88.9t0 96.8)

Stefaniuk,® 2017, Poland. QuickRead go® Strep A test 85 (95% CI not reported) 91 (95% Cl not reported)
(immunoassay)

Gonsu,?2015,Cameroun Strep A rapid test (lateral flow 75 (95% Cl not reported) 96 (95% ClI not reported)
immunoassay)

Shapiro,* 2015, USA Rapid antigen detection test 84 (77to 91) NR

Vakkila,” 2015, Finland mariPOC (immunofluorescence 93.8 (95% Cl not reported) | 81.3 (95% CI not reported)
assay)

Henson,?12013,USA GA Strep rapid antigen assay 73.3 (95% Cl not reported) | 89.1 (95% CI not reported)
(immunoassay)

Cl = confidence interv al; obs = observ ational; strep = streptococcus

In summary, reports, on children or mixed populations of children and adults, with
suspected pharyngitis, who were tested using immunoassays and with culture assayas the
reference test, showed thatfor immunoassaybased tests, generallythe sensitivityvaried
between 55% and 94%; and specificityvaried between 81% and 100%.

Other assays

One prospective observational diagnostic study? on children with pharyngitis conducted a
leukocyte esterase testusing ateststrip which is currently used for urine dipstick, and
reported a sensitivityof 45% and specificity of 80%.
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Findings from studies with two index tests are presented in Tables 8 and 9 for the purpose
of comparison. Of note, in two studies”? majority of the patients were children. The
individual tests have been discussed above in the appropriate sections.

Table 8: Comparison of molecular assays and immunoassays in children with culture

method as reference
Obs. Study (first author,

year, country)

Sensitivity,% (95% CI)

Specificity,% (95% CI)

Kolukirik,2 2016, Turkey

gPCR (laboratory developed
molecular assay)

100 (95% ClI not reported)

96.4 (95% CI not reported)

Clearview Strep A Exact Il
Cassette test (molecular assay)

69.4 (95% CI not reported)

100 (95% CI not reported)

Nibhanipudi,?®2015, USA

Rapid antigen strep test

56.3 (95% CI not reported)

92.3 (95% CI not reported)

Leukocyte esterase (LE) test
using teststrip currently used for
urine dipstick

45 (95% Cl not reported)

80 (95% ClI not reported)

Felsentein,222014, USA

illumigene group A Strep
(molecularassay)

93.1(83.1t0 97.8)

91.4 (87.7t0 94.1)

OSOM Ultra Strep A
(immunoassay)

55.2 (42.5t0 67.3)

99.1 (96.9t0 99.8)

Cl = confidence interv al; obs = observ ational

Table 9: Comparison of molecular assays and immunoassays in mixed population of adults
and children with culture method as reference

Study (first author, year,

country)

Sensitivity,% (95% CI)

Specificity,% (95% CI)

Berry,1” 2018, USA.

Alere i Strep A test(molecular
assay)

100.0 (91.6 to 100.0)

91.3 (86.1t0 95.1)

BD Veritor system
(immunoassay)

76.2 (60.5t0 87.9)

93.6 (88.9t0 96.8)

Wang,? 2017,USA

PCR-based point-of-care assay

97.7% (93.4% to 99.2%)

93.3% (89.9% to 95.6%)

RADT various types (such as
ConsultStrep A, Quidel
QuickVue Dipstick,and
McKesson Strep A Dipstick)

84.5% (77.3% to 89.7%)

95.3% (92.3% to 97.2%)

Henson,22013,USA

illumigene group A Strep test
(molecular assay)

100 (95% CI not reported)

95.9 (95% ClI not reported)

GA Strep rapid antigen assay
(immunoassay)

73.3 (95% ClI not reported)

89.1 (95% Cl not reported)

Cl = confidence interv al; obs = observ ational; PCR = poly merase chain reaction; RADT = rapid antigen detection test; strep = streptococcus
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What is the clinical utility of non-culture-based tests for the diagnosis of suspected group A
strep infection?

One pragmatic adjusted RCT® of a mixed population of adults and children with sore throat
investigated three managementstrategies. These strategies comprised management based
on delayed antibiotic use according to the patient’s perception ofsynmptoms, management
based on clinical score,and managementbased on arapid antigen detection test (RADT).
The mean severity scores aftertwo to four days was 3.11, 2.88, and 2.83 in the delayed
antibiotic, clinical score,and RADT groups respectively, higher scores indicate worse
condition. The median duration of symptoms was 5 days, 4 days, and 4 days in the delayed
antibiotic, clinical score,and RADT groups respectively. The proportion using antibiotics
was 46%, 37%, and 35% in the delayed antibiotic, clinical score,and RADT groups
respectively. In the delayed antibiotic, clinical score,and RADT groups, the proportion
returning within one month with sore throatwas 8%, 8%, and 6% respectively; and the
proportion returning after one month with sore throat was 15%, 12%, and 16% respectively.
In summary, the authors found no clear advantage of RADT over clinical score for the
management of GA strep infection with respectto duration of symptoms, severity of
condition, or antibioticuse. It should be noted that in this study, due to its pragmatic nature,
clinicians were requested to use the intended strategy, but had the flexibility to use a
different strategy if deemed necessary, hence potential for selection bias cannotbe ruled
out.

In one observational study® of children with suspected pharyngitis, patients were evaluated
before the RADT and also after the RADT and the decisionsto prescribe antibiotics were
recorded. It was found that before RADT (i.e. based on clinical findings and signs, the
decisionto prescribe antibiotics was in 80% ofthe patients whereas after RADT the
decision to prescribe antibiotics was reduced to 37% of the patients.

In one observational study,’” on a mixed population of 215 adults and children,a molecular
assayand an immunoassaywere investigated. Charts ofthese 215 patients were later
reviewed and it was found that 73 of the 215 patients were given antibiotics atthe time of
the clinic visit. Of these 73 patients, 26 (36%) patients were likely prescribed antibiotics
inappropriatelybased on confirmation of negative GA strep results. The proportion of
patients who would have benefited from antibiotics butdid not receive them was not
reported. However, chart review did not show any documentation of adverse outcomes
associated treatmentdifferences.

In summary, one pragmatic adaptive RCT showed no clear advantage of rapid antigen test
over clinical score, formanagementof GA strep infection. Evidence regarding change in
treatmentstrategy with respectto use of antibiotics, resulting from use ofrapid antigen
detection tests for diagnosis, consisted ofa limited in number of available relevant studies
with conflicting results.

What is the safety of non-culture-based tests for the diagnosis of suspected group A strep
infection?

No reports on safety of non-culture based tests for the diagnosis of suspected group A
strep infection were identified.
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What is the cost-effectiveness of non-culture-based tests for the diagnosis of suspected
group A strep infection?

The pragmatic adjusted RCT by the PRISM investigators'®also included a cost-
effectiveness analysis and a cost-utilityanalysis. The cost-utility analysis was conducted on
a smallersample than thatof the cost-effectiveness analysis,as EQ5D data were not
available for all patients.

In the cost-effectiveness studythe mean symptom scores were adjusted for baseline
differences. The mean symptom scores were 3.15 (95% CI: 2.93 to 3.37) for the delayed
antibiotic group, 2.84 (95% CI: 2.62 to 3.07) for the RADT group,and 2.83 (95% ClI: 2.61 to
3.05) for the clinical score (FeverPAIN) group. The costs (in £) were 51 (95% CI: 43to 59)
for the delayed antibiotic group, 49 (95% CI: 46 to 53)in the RADT group, and 44 (95%CI:
41 to 47). The clinical score group dominated both the delayed antibiotic group and the
RADT group, as it was more clinicallyeffective (lower symptom score) and less costly.
However, the pointestimate of symptom score and the corresponding 95% Clfor clinical
score and RADT groups were quite close hence it was importantto consider uncertainty
around these results. To determine the impactof uncertainty CEACs were generated to
show the probabilitythat the intervention is cost-effective at differentvalues of the outcome
variable. For this, the value of a pointchange in the symptom score was varied between £0
and £500, and it was found that over the entire range the clinical score group was most
likely to be cost-effective.

In the cost-utility analysis, the delayed group was dominated bythe clinical score group for
both the time frames. The ICER for RADT group compared to clinical score group was £74,
286 for the 14 day time frame and £24,528 for the 28 day time frame . The authors reported
that there was considerable uncertaintyin the data. To show the impactof uncertainty,
CEACs were generated. Considering a threshold of £30,000 per QALY, for the 14-daytime
frame, the probabilities ofbeing cost-effective were 25%, 35%, and 40% for delayed
antibiotic group, RADT group, and clinical score group respectively, and for the 24-daytime
frame the corresponding probabilities were 28%, 35%, and 38% respectively

In one observational study,® on children with suspected pharyngitis, patients were
evaluated before the RADT and also after the RADT. After RADT, there was a reduction in
the decision to prescribe antibiotics which was estimated to resultin a reduction of costof
antibioticuse by 76%.

Limitations

There was considerable overlap among the studiesincluded in the included systematic
reviews, hence the findings are not mutuallyexclusive. Also there was considerable
heterogeneityamong the included studies in the systematic reviews. There was
considerable variation in sensitivityof the tests assessed in the individual studies included
in the systematic reviews.

In mostof the studies the method of patient selection was unclear, and also the blinding of
indextest and reference test results was unclear, hence potential for bias cannotbe ruled
out.

Most of the studies were on patients with suspected pharyngitis. Information on GA strep
testing in patients with necrotizing fasciitis was limited; a single retrospective analysis using
medical records of 22 patients was identified.
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Most of the studies were on children or mixed population of adults and children. One study
on a mixed population ofadults and children reported results separately for adults and
children, however, no relevant studies specificallyon adults or on the elderly population
were identified.

Information on clinical utility of these rapid tests with respectto outcomes such as change
in patientoutcomes and change in managementof patients was limited. ltwas unclear if
there were any adverse events associated with these tests as there was no mention
regarding absence or presence of such adverse events in the reports.

It should be noted that these rapid tests are able to detect GA strep but not able to
distinguish between patients who are carriers of GA strep and those who are actually
infected with GA strep.?? Decisions based on positive testresults would resultin
unnecessaryantibiotic prescribing for patients who are carriers withoutactive infection.'®

There was limited information regarding the cost-effectiveness ofthese tests;asingle
economic study, nested in a pragmatic adaptive RCT, was identified. This study compared
RADT with a clinical scoring tool. No additional culture tests appeared to have been
undertaken in this study. No study comparing the cost-effectiveness ofnon-culture based
rapid detection test with culture-based detection tests was identified.

Conclusions and Implications for Decision or Policy Making

A total of 27 relevant reports were identified. These comprised three systematic
reviews,*”1* one RCT including an economic analysis,**and 23 observational studies.%6-37
Reports, on children or mixed populations of children and adults who were tested using
molecular assays and with culture assays as the reference test, showed thatfor molecular
assaybasedtests, generallythe sensitivityvaried between 93% and 100%, with the
exception of one study presenting a sensitivityof 82%; and the specificityvaried between
91% and 99%. Whereas, reports on children or mixed populations of children and adults,
who were tested using immunoassays and with culture assayas the reference test, showed
that for immunoassaybased tests, the sensitivity varied between 55% and 94%; and
specificityvaried between 81% and 100%. Based on three studies'”2%2” which investigated
both molecularassayand immunoassay, it appears thatthe molecular assays based tests
are likely to be more sensitive than immunoassays based tests.

One pragmatic adaptive RCT*® showed no clear advantage of rapid antigen te st over
clinical score formanagementof GA strep infection with respectto duration of synmptoms,
severity of condition, or antibiotic use. However, one observational studycomparing
antibiotic use before and after the introduction ofrapid antigen detection tests showed that
there was areduction in antibiotic use following introduction of rapid antigen detection tests.

No evidence regarding any adverse effects associated with the tests was identified.

One economic analysis which was nested inthe RCT® showed thatmanagement
strategies based on clinical score was more effective in reducing symptoms and less costly
than managementstrategies based on rapid antigen detection tests. However, results of
the cost-utility analysis were lessclear.

It should be noted that the success ofatestis dependenton several factors. Some factors
that may affect RADT results include type of testkit used, expertise of the personnel
performing the test, method of specimen collection, severity of disease ofthe patient, and
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prevalence of GA strep.23-3 Careful sampling, which is crucial for the tests to produce
accurate results, is often overlooked in the clinical units.%”

It appears thateven if throat cultures assays are replaced with other assays for detection of
GA Strep it may still be necessaryto maintain cultures for antimicrobial susceptibility
testing.? It should be noted that gPCR assaycannot differentiate between DNA obtained
from viable or non-viable organism.? Also it appears there are no tests to distinguish
between GA Strep carriers or actual GA Strep infection.?
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enzyme-linked immunoassay
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group A Streptococcus
health related quality of life
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streptococcus

true negative
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Appendix 1: Selection of Included Studies

594 citations identified from electronic
literature search and screened

CADTH

554 citations excluded

v

40 potentially relevant articles retrieved
for scrutiny (full text, if available)

No potentially relevant
reports retrieved from

other sources (grey L 5
literature, hand search)

40 potentially relevant reports

13 reports excluded:
-irrelevant population (3)
-irrelevant comparison (1)
—> -irrelevant outcomes (6)
-duplicate publication (1)
-already included in at least one of the
selected systematic reviews (2)

;

27 reports included in review
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Appendix 2: Characteristics of Included Publications

Table 10: Characteristics of Included Systematic Reviews

Author, Year,
Country

Study Design

Population
Characteristics

Comparison

CADTH

Outcomes

Cohen (Cochrane
Collaboration),*
2016, France

Systematic review
including 98 studies (cross-
sectional studies)
comprising atotal of 116
cohorts (i.e. 116 test
evaluations) and reporting
atotal of 101,121 test
results.

The studies were
published between 1987
and 2015 from 25 different
countries (Studies: USA -
43, France — 9, Spain— 6,
Canada->5, Turkey -5,
Switzerland — 4, Germany
-3, ltaly — 3, Brazl,
Croatia, Poland, and
Scotland — 2 each,
Argentina, China, Egypt,
Greece, India, Korea,
Latvia, the Netherlands,
Taiwan, Tunisia, United
Arab Emirates, and
Vietnam — one each).

Setting: Ambulatory care
settings; mainlyprivate
offices,emergency
departments, and walk-in
clinics.

Aim: To assessthe
diagnostic accuracyof
RADTSs for diagnosing GA
Strep in children with

Children with acute
pharyngitis.

N per study cohort
(median [IQR])= 297
[196 to 539]

Age (years) (median
[IQR]): 6.6 [5.810 7.7]
in 32 studies, not
specificallyreported in
the remaining studies.

% Female: varied
between 39to 59 as
reported in 32 studies,
notreported in the
remaining studies

Disease stage or prior
therapy: Of the 98
studies, 18 studies
mentioned disease
stageinterms ofa
scores (such as
Mclsaac, Centor)

RADT (EIA or OIA tests
for G A Strep) compared
with throat culture on a
blood agar plate.

42 different
commerciallyavailable
RADTSs kits were
evaluatedand in 3
studies no commercial
name was mentioned.
Six commercial kits that
were assessedin at
least5 pediatric cohorts
were: OSOM Strep A,
QuickVue Inline Strep A,
Strep A OIA, Strep A
OIA max, TestPack
Strep A, and TestPack
Plus.

Diagnostic accuracy
(sensitivity, specificity)

pharyngitis.
Lean,’ 2014, Systematic review Children and adults or Rapid antigen diagnostic | Diagnostic accuracy
Australia including 48 studies children only with GA test (authors includedin | (sensitivity, specificity)

The studies were published
between 1996 and 2012
from various countries
(Brazl, Canada [4 studies],
China, Croatia, Egypt,
France, Greece, Iran,
Israel, Korea, Latvia,
Netherlands, Norway,
Saudi Arabia, Scotland,
Spain, Sweden,
Switzerland, Turkey, UAE,

strep pharyngitis.

Number of patients:
23934

Age (years): 17 studies
included both adults
and childrenand 31
studies included
children (<18 years)

this group latex
agglutination, liposomal
technology, lateral flow/
immunochromatograhic
assays, ELISA, OIA,
DNA probe, PCR assay,
and FISH) was
compared with culture
assays.

Trade names ofthe test
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Author, Year,
Country

Study Design

USA [majority of the
studies], Vietnam). Of the
48 studies, 36 were
conductedin a developed
countryand12 ina
developing country

Settings:clinicor
emergencydepartmentfor
majorityof the studies,
hospital for two studies and
unknown for one study.

Aim: To assessthe
diagnostic accuracyof
RADTSs for diagnosing GA
Strep in children onlyand
in children and adults
combined.

Population
Characteristics

% Female:NR

Disease stage or prior
therapy: NR

Comparison

used: (Detect A Strep;
Patho Dx, DPC for latex
agglutination),
Directigen 1,2,3 Strep A
for liposomal
technology), (Quickvue
Flex StrepA, OSOM
Ultra StrepA, SD Bioline
Strep A Clearview Exact
Strep A, Link2 Strep A,
and others for lateral
flow/
immunochromatographic
assays), (Abbott
TestPack Plus, Abbott
TestPack Plus Strep A
and others for enzyme
immunoassays), and
(Biostar StrepA OIA,
StrepA OIA Max and
others for optical
immunoassays)

CADTH

‘ Outcomes

Stewart,* 2014,
USA

Systematic review
including 59 studies
comprising atotal of
55,766 patients.

The studies were published
between 2000 and 2012
from various countries
(USA/Canada 37 studies,
Europe 18 studies, and
other countries17 studies)

Setting: outpatientclinic, or
emergencyroom for the
majorityof studies;
unknown for two studies.

Aim: To assess the
diagnostic accuracy of
RADTSs for diagnosing GA
Strep in children and adults

Children and adults
with GA strep

pharyngitis.
No. of patients: 55,766

Age (years): 18 studies
included both adults
and children, 35
studies included
children, 4 studies
included adults and two
studies did notprovide
specifics

% Female:NR

Disease stage or prior
therapy: disease stage
or prior antibiotic
therapy as exclusion
criteria was reported
only for a few of the
included studies

Index test(antigen
detection test —
immunochromatographic
methods, EIA, OIA):
Acceava Strep A,
Clearview Strep A,
Detector Strep A Direct
kit, Diaquick Strep A
test, IM-Strep A, INTEX
Strep Atestll, Mainline
Confirms Strep atest,
Quickwue Flex Strep A,
Quickveu+ StrepA,
Sacks RST, Signify
Rapid Strep A, Strep A
OIA Max test, StreptA
test, and others)

Reference test: culture

Diagnostic accuracy
(sensitivity, specificity)

EIA = enzyme immunoassay; ELISA = enzyme-linked immunoassay; FISH = fluorescence in situ hybridization; GA Strep = Group A Streptococcus;
OIA = opticalimmunoassay; PCR = polymerase chain reaction; RADT = rapid antigen detection test; Strep = streptococcus
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Table 11: Characteristics of Included Clinical Studies

Author, Year,

Country

Study Design

Population
Characteristics

Comparison

Outcome

Randomized controlled trial assessing RADTs

Little,®> 2014, RCT - pragmatic Patients (adults and Group 1 (control): delayed antibiotic: A Severity of
UK adaptive design. children 2 3 years) with prescription was leftat the reception condition,

Randomizationusing | acute sore throat(= 2 and the patient was advised to collectit | duration of

a web-based weeks of sore throat after 3to 5 days, if symptoms werenot | symptoms,

computer togetherwith erythema improving or earlier if symptoms antibioticuse,

randomization and/or pus) worsened. and return of

service. sore throat

Clinicians were N =631 (207 in groupl, Group 2 (clinical score): antibiotic

requested to use the treatmentoffered depending on score.

intended strategy Disease stage or prior For low scores (0 to 1) no antibiotic, for

whenthis was agreed | therapy: patients with non- | intermediate scores (2 or 3 [39%

on by the patientbut infective causes ofsore streptococci]) delayed antibiotic, for

as thiswas a throat or patients high scores (= 4 [63% streptococci])

pragmatictrial, incapable of giving immediate antibiotic.

clinicians had the consent(e.g. with

option to negotiate dementia) were excluded. | Group 3 (RADT [IMI test pack]):

other strategies as is Economic modelling indicated that

usual in practice RADT was useful to use for those with

intermediate and high scores forwhom

Also economic antibiotic treatmentwas mostlikely.

modelling was For low scores (0to 1 [< 20%

conducted for streptococci]) no antibioticor RADT

assessing cost- offered, for intermediate scores (2 [33%

effectiveness and streptococci]) delayed antibiotic offered,

cost-utility (described and for high scores (=3 [55%

belowinthe Tables streptococci]) RADT offered at the GP

on economic studies) surgerypremises and iftest results

were negative no antibiotics were

Setting: general offered.

practice in south and

central England

Observational studies

Anderson,® Cross-sectional, Patients with pharyngitis Sn, Sp, PPV,
2013,USA multicenter (3) (796 dual pharyngeal Index test(molecular assay): NPV

Setting: three
geographicallydistinct
clinical centers

swabs collected)

Age (years): NR but
inclusion criteriawere <1
to 87 years; majoritywere
<19 years.

%Female:NR

Disease stage or prior
therapy: NR

lllumigene group AStrep test DNA
amplification assay.

Assay uses loop mediated amplification
technologyto target speB gene An
illumipro-10 incubator/reader was used.
Results available within 40 minutes.

Reference test(culture method):
Routine culture assay.

As well as extracted culture method to
increase sensitivityof the culture
approach.

Dual swabs collected from each patient
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Author, Year,
Country

Study Design

Population
Characteristics

CADTH

Comparison

’ Outcome

Additional PCR assayconducted for
sampleswith illumigene results
discrepantwith results from culture
methods
Ba-Saddik,?® Cross-sectional Patients (children) with Index test(immuno assay): Reveal Sn, Sp, PPV,
2014,Yemen acute pharyngotonsillitis. Color Strep A agglutination test, NPV
Patients were enrolled Turnaround time 10to 15 minutes
between August2006 | N =730
and July 2007 Reference test: routine culture
Age (mean + SD) (years):
Setting: School 11.8+34 Two swabs collected, one for each test
clinics, and private or
public healthcare % Female:56.3
polyclinics in various
districts in Yemen Disease stage or prior
therapy: Sore throat
episodesreported per
year varied between < 4
to > 12, with majority in
the range51to 12
episodes peryear.
Patients treated with
antibiotics in the previous
two weeks of the study
were excluded
Berry,}” 2018, Cross-sectional Patients with suspected Index test(molecular assay): Alere i Sn,Sp,
USA strep throat (216 throat Strep A test performed using a Alere i Accuracy.
Samples collected swab samples) testing platform.POCT platform.Assay | Antibiotic use.
between May and uses isothermal nucleic acid
June 2016. Age (years): <18 years amplification.
for119(92.1%), > 18 Turnaroundtime 3to 8 mins
Setting: Two years for 17 (7.9%)
outpatientclinics Index test(rapid chromatographic
(mainlypediatric) % Female:NR immunoassay): BD Veritor system.
within the University Performed at clinic.
of Texas medical Disease stage or prior 10 mins to setup and run.
branch hospital therapy: Antibiotic use at
system. the time of clinicvisitwas | Reference test: Routine culture assay
obtained from chart
review of the patient Dual swabs collected from each patient
One swab was used forthe
chromatographic assayand one swab
was used for culture and molecular
assay.
Additional tests using RT-PCR was
performed in case of discordanttest
results.
Cohen,8 2015, Cross-sectional Patients with sore throat Index test(molecular assay): Alere i Sn, Sp, PPV,
USA and signs of suspected Strep A test. Alere | strep A platform NPV
Samples collected pharyngitis used. Testing done ina CLIA-waived
between 21 January setting. Target gene: cepA
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Author, Year,
Country

Study Design

Population
Characteristics

CADTH

Comparison

and 14 March, 2014.

Setting: 10 sitesin
USA (in 6 provinces).
The sites comprised
general and pediatric
emergency
departments, private
practices (with clinical
research),and an
urgentcare center,

No. of patients: 501
enrolled (481 analyzed)

Age (years) (median
[interquartile range]): 11
(7 to 19). (11 patients
were <3 years)

% Female: 62

Disease stage or prior
therapy: Mclsaac scores
of patients were recorded,
however % of patients in
each category were not
presented. Patients using
antibiotics in the pasttwo
weeks, or were part of a
wlnerable population
deemed inappropriate
were excluded

Turnaround time approx. 8 minutes

Culture method (reference test):
Routine culture assay

Additional tests using RT-PCR was
performedin case of discordanttest
results

’ Outcome

Faron,’® 2015, Cross-sectional Pharyngeal swab Index test(molecular test): AmpliVue Sn, Sp, PPV,
USA specimens were collected | GAS. Isothermal helicase-dependent NPV
Samples collected in amplification assay. Target sequence:
February and March No. of specimens 1192 sdaB region
2014. (481 using ESwabs and The assaytakes < 1 hour.
711 using wound fiber
Setting: Five clinical swabs) Culture method (reference test):
centers Routine culture assay
Age of patients:NR
All testing was conducted using
% Female:NR residual material within 72 hour of
sample collection
Disease stage or prior
therapy: NR At a central lab, additional tests using
RT-PCR (Lyra direct Strep assay) was
performedin case of discordanttest
results
Felsenstein,? Cross-sectional Patients (children) who Index test(RADT):OSOM Ultra Strep A | Sn, Sp, PPV,
2014,USA had Mclssac score =22 or NPV

Samples collected
between December
2012 and March
2013.

Setting: Emergency
departmentat
Children’s hospital
Los Angeles

presented with fever of
unknown origin, upper
respiratorytract
symptoms, orcomplaints
of throat pain or
discomfort.

No. of patients: 361

Age: (years) (mean * SD):
7.4 +4.2 (range:2to 18)

% Female:NR

Index test(molecular assay):
lllumigene group AStrep test.
Based on loop mediated isothermal
amplification targeting speB gene.
lllumipro-10 incubator/reader used.
Turnaround time 40 minutes

Reference test: routine culture
Additional tests using RT-PCR was

performed in case of discordanttest
results
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Author, Year, | Study Design Population Comparison Outcome
Country Characteristics
Disease stage or prior
therapy: disease stage as
described above
Gonsu,®2015, Cross-sectional Patients consulting for Index test(RADT): StrepA rapid test Sn, Sp, PPV,
Cameroun pharyngitis or sore throat (lateral flow immunoassay) NPV
Samples collected Samples were immediatelytransported
between Januaryand | Samples collected: 72 to the laboratory.
April 2011.
Age (years) (mean+ SD): | Reference test: Routine culture assay
Setting: 2 hospitalsin | 25.87 + 16.45 (range:3 to
Cameroun 72 years; of these patients
24 were 3 to 15 years)
% Female: 65
Disease stage or prior
therapy: No antibiotic
treatmentin the previous
72 hours
Henson,?12013, | Cross-sectional Patients (mainlychildren) | Indextest(molecularassay): Sn, Sp
USA who were symptomatic lllumigene group AStrep test.
Samples collected Based on loop-mediated isothermal
between 12 Consecutive samples: 440 | amplification targeting speB gene.
December2012 and (437 tested, 3 excluded lllumipro-10 device used
30 January 2013. because ofincomplete Time taken approximately1 hour
data)
Setting: Children’s Index test(RADT): GA Strep rapid
hospital in Chicago Age:14 months to 37 antigenassay(Only Sp Sn values were
years with 98% <18 years | provided but no description ofthe test)
% Female:NR Reference tests:routine culture; RT-
PCR
Disease stage or prior
therapy: NR
Kolukirk,?2 2016, | Cross-sectional Patients (children) Index test(RADT): Clearview Strep A Sn, Sp
Turkey presenting with acute sore | Exact Il Cassette test(no additional
Samples collected throat details presented)
during winter/spring of
2012 and 2013. No. of patients: 687 (for Index test(molecularassay): qPCR ()
each patient double
Setting: IMU hospital swabs were collected) Reference tests: routine culture
andsamples
transported to Age (years):5to 12 (One swabwas used forRADT and
University laboratory culture assays and one swab was used
% Female:51.8 for gPCR)
Disease stage or prior Samples were collected atIMU hospital
therapy: For inclusion and transported to the Istanbul Medipol
there were no restrictions | university laboratory and tested the
on medicationsorknown | same dayof sample collection.
pharmaceutical therapies
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Author, Year, | Study Design Population Comparison Outcome
Country Characteristics
Kose,* 2016, Cross-sectional Children with suspected Index test(rapid chromatographic Sn, Sp, PPV,
Turkey pharyngitis immunoassay): ACON Strep A Rapid NPV, PLR,
Samples collected Test Device. NLR.
between February No. of patients: 223 Performed at POC by trained physician
2012 and May 2014. Antibiotic use.
Age (months) (mean £ Reference tests: routine culture
Setting: A trainingand | SD): 89.2 + 36.6 (range: Costper
research hospitalin 36 t0 168) patient
Turkey
% Female:42.2
Disease stage or prior
therapy: No antibiotic
treatmentin the previous
7 days. Patients with
diagnosis ofrheumatic
fever, or acute otitis
media, sinusitis, or
undergoing
immunosuppressive
therapy were excluded.
Centor scores of
patientswere recorded
Kuglik,® 2014, Retrospective Children with acute sore Index test(rapid antigen test): Quickvue | Sn, Sp, PPV,
Turkey analysis throat, fever and acutely Strep A cassette test NPV
inflamed throator tonsils
Patients camein with or withoutexudates. Reference tests: routine culture
between 1 January
and 31 December No. of patients: 892
2011
Age (years): 639 patients
Setting: Pediatric in age range 0 to 6 (Group
emergencyor 1), and 253 patients in
pediatric outpatient agerange 7 to 17 (Group
clinics 2)
% Female: 42
Disease stage or prior
therapy: Patients who had
received antibiotic
treatmentpriorto the
study and patients with
obvious viral infection
were excluded
Lacroix® 2018, | Cross-sectional Patients (children) with a Index test(rapid antigen test- optical Sn, Sp, PPV,
Switzerland clinical diagnosis of immunoassay):Sofia StrepAFIA (a NPV
Patients camein pharyngitis (Mclssac immunofluorescence based assay)
between June 2014 score 22)
and October 2016 Index test(rapid antigen test): Alere
No. of patients: 1002 TestPack Strep A (a
Setting: (1109 were enrolled but immunochromatographic assay)
A tertiary care hospital | 107 were excluded for
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Author, Year,
Country

Study Design

Population
Characteristics

CADTH

Comparison

’ Outcome

and a regional various reasons such as Reference tests: routine culture
hospital missing obligatorydata)
Additional PCR assaywas conducted
Age (years) (mean + SD): | for discrepantresults between culture
6.1 £ 3.3 (range: 3 to 16) and the corresponding RADT (i.e.
positive RADT but negative culture for
% Female: 49.3% GA Strep)
Disease stage or prior
therapy: Patients who had
received antibiotic
treatmentin the previous
2 weeks were excluded.
Patients had Mclsaac
score= 2
Nibhanipudi,® Cross-sectional Children with acute Index test(rapid antigen strep test) (no | Sn, Sp, PPV,
2015,USA pharyngitis (no child was details presented) NPV
Time period:NR given antibiotics until
confirmation by culture Index test(Leukocyte esterase test
Setting: NR. Thiswas | testwas obtained) using teststrip currently used for urine
an institutional review dipstick)
board-approved No. of patients: 100
prospective study Reference tests: routine culture
Age: NR (mentioned as
children) Three swabs collected, one for each
test
% Female:NR
Disease stage or prior
therapy: NR
Nordqvist,3? Retrospective Patients (adults and Index test(RADT): no further details Sn, Sp
2015, Sweden analysis using children) with necrotizing presented
medical records fasciitis RADT was conducted at the emergency
departmentand also atthe laboratory
Time period: over 10 No. of patients: 22 (Of the | (by a technologist)
years (January 2003 31 patients examined for
to January 2013) managementand Reference tests: routine culture (blood
outcomes ofnecrotizing culture or wound culture)
Setting: Hospital fasciitis, 22 patients
received RADT either
during surgery, or if they
had openwounds atthe
time of admission)
Age: NR for the 22
patients separately(For
the 31 patients, the
median age was 57 years
(range: 3 to 99 years)
% Female: NR for the 22
patients separately( For
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Author, Year,

Study Design

Population
Characteristics

CADTH

Comparison

Country

the 31 patients, % female
=35%)

Disease stage or prior
therapy: Necrotizing
fasciitis (stages|, 2, or 3).
Prior therapy: NR

’ Outcome

Penney,® 2016,
Canada

Cross-sectional

Patients recruited
between November
2015to January 2016

Setting: pediatric
emergency
departmentofhospital

Patients (children) with
suspected pharyngitis

No. of patients = 147 (160
approached for consent,
Of the 152 who
consented, 5 were
excluded for various
reasons and 147 were
analyzed)

Age (years) (mean = SD):
88+43

% Female:53.1

Disease stage or prior
therapy: NR

Index test(rapid antigen detection test
— immunochromatographic method):
Alere TestPack Plus Strep A kit.

RADT conducted at emergency
departmentand also by technologistat
microbiologylab.

Reference tests:routine culture

Sn, Sp, PPV,
NPV

Shapiro, 2018,
USA

Retrospective
analysis ofa
previouslyconducted
study

Time period: patients
who camein between
1 October 2013 and
31 January 2015

Setting: Urban tertiary
care emergency
department

Patients (adults and
children) with sore throat
(a selective populationin
whom RADT had been
performed;does not
include all patients that
wereincludedin the
study)

No. of patients: 320 (Of
the 542 eligible patients
222 patients were
excluded for various
reasons)

Age (years): range:3to
21, with majority< 18
years (87.5% between 3
and17)

% Female: 60

Disease stage or prior
therapy: Modified Centor
score was betweenOand
5, with majority of patients
having scores 2 or 3.

Index test(rapid antigen detection test):
No further details presented.
RADTs were conducted at POC

Reference tests:routine culture
Testing with both RADT and culture

methods were done onlyfor samples
that were negative by RADT.

Sn
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Author, Year, | Study Design Population Comparison Outcome
Country Characteristics
Stefaniuk,® Cross-sectional Patients(adults and Index test(rapid diagnostic test- Sn, Sp, PPV,
2017, Poland children) suspected of immuno assaybased on turbidimetric NPV
Study carried out having bacterial method): QuickRead go® Strep A test.
between March and pharyngitis Test was conducted by a nurse and
May 2014 immediatelycommunicated to the
No. of patients: 96 physician
Setting: “Orlik” GP
Practice in Warsaw Age (years): NR (however | Reference test: routine culture
46% were between 3 and
14, 25% were between 31 | Two swabs taken, one for each test
and 35)
Disease stage or prior
therapy: NR
Subashini, Cross-sectional Children with acute Index test(rapid antigen detection test Sn, Sp
2015, India pharyngitis based onimmunochromatography): SD
Time period: NR Bioline rapid antigen test
No. of samples: 111
Setting: NR Reference test: routine culture
Age (years): NR
% Female:NR
Disease stage or prior
therapy: NR
Tabb,? 2016, Cross-sectional Patients with signs and Index test(molecular assay): Sn, Sp, PPV,
USA symptoms of GA strep SimplexaTM Group A Strep Direct NPV
Samples collected pharyngitis assay
between 6 May 2014 Uses acombination of Simplexa Direct
and 28 October 2014 No of samples: 1352 chemistry, Direct amplification Disc,
and Integrated Cycler system. Simplex
Setting: 4 sites inUSA | Age (years): <1 monthto Direct chemistryuses fluorescentRT-
(California, Texas, >21 years as reported PCR with specialized buffers which
Indiana, and Florida) eliminatesthe need for prior nucleic
% Female:NR acid extraction.
Target gene:speB
Disease stage or prior Assay intended for hospital reference
therapy: NR laboratory or state laboratory settings.
Reference test: Routine culture assay
Discrepantresults were further tested
using bidirectional sequencing assay
Uphoff,?®> 20186, Cross-sectional Patients with symptoms of | Index test(molecularassay): Solana Sn, Sp
USA, GA strep GA strep assay(rapid helicase
Time period of sample dependentamplification [HAD] method)
collection:NR No. of samples: 1082 Samples were sentto testing laboratory
(1081 analyzed) and tested within 48h
Setting: 4 sites in USA
Age (years) (mean): 15 Reference test: Routine culture assay
(range: <2 to 94)
Discrepantresults were further tested
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Country

Study Design

Population
Characteristics

% Female:56

Disease stage or prior

CADTH

Comparison

using Lyra GA strep PCR assay(which
has a genetic target different from that
of Solana GA strep assay)

’ Outcome

therapy: NR
Upton,? 2016, Cross-sectional Patients (school children Index test(molecular assay): Sn, Sp, PPV,
New Zealand participating in a school illumigene NPV
Time period of study: based public health A illumipro-10incubator/reader was
NR intervention program) used.
were asked to self-identify | Samples were transported to the testing
Setting: single South as having a sore throat. laboratory within 8 hours of sample
Auckland primary collection
schoolwhich had No. of samples: 757
school based public Reference test: Routine culture assay
health intervention Age (years):5to 11
program.The Discrepantresults were retested using
program was initiated | % Female:NR RT- PCR. Also for some samples
for tackling an unique repeatillumigene assays orrepeat
environmentthat had Disease stage or prior culture assays were conducted
pockets of high therapy: NR
incidences of ARF
Vakkila,3” 2015, | Cross-sectional (main | Patients with clinical Index test(rapid antigen detectiontest, | Sp, Sn
Finland focus determination of | suspicion ofstreptococcal | immunoassay): mariPOC
prevalence of GA throat infection visiting the | (immunofluorescence method)
strept) Mehilédinen Laboratories in
Helsinkiand Turku Reference test: routine culture
Samples collected
between March and No of samples: 219 (121 Swabs were collected from patients
June 2012 at in Helsinkiand 98in visiting the Mehil&ninen Laboratoriesin
outpatientunitin Turku) Helsinki and Turku .The sampleswere
Helsinki and between collected during aninternal laboratory
February and May Age (years) (mean method validation study. Clinicians who
2013 at outpatientunit | [median]):24.9[9.3] for had ordered the tests were not aware of
in Turku. 121 patients in Helsinki, the study
The study samples and 9.9 [7.0] for 98 Two swabs collected, one for each test.
were collected during | patients in Turku.
an internal laboratory In addition of the 219 samples, 42 of
validation study. Tests | % Female:NR the throat swab patientsamples stored
were ordered by in marPOC buffers were also analyzed
clinicians who were Disease stage or prior by gPCR
unaware of the study therapy: NR
Setting: 2 units as
described above
Wang,# 2017, Cross-sectional Patients with symptoms of | Index test(molecularassay):cobas Liat | Sn, Sp
USA pharyngitis such as sore Strep A assay. It is PCR-based point-
Samples were throat and at leastone of-care assay
collected between other symptom (such as Turnaround time: 15 minutes
December2013 and tonsillar swelling, tender
April 2014 cervical Index test(immunoassay): RADT
lymphadenopathy, various types (such as ConsultStrep A,
Setting: 5 primary redness ofthe posterior Quidel QuickVue Dipstick,and
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Author, Year,
Country

Study Design

care clinics (4
pediatric physician
office and 1 family
physician office) in
USA (Connecticut,
Georgia, New York,
Texas and Virginia)

Population
Characteristics

pharyngeal wall
pharyngeal or tonsillar
exudate, or fever >38°C)

No. of samples: 427

Age (years): 23 (24.4%
between3 and5, 72.1%
between 6 and 21, 3.5% =
22)

% Female:52.9

Disease stage or prior
therapy: Patients treated
with antibiotics atthe time
of enrolimentorin the
previous weekwere
excluded

CADTH

Comparison

McKesson Strep A Dipstick)
Reference test: routine culture

Two to three swabs were collected from
each patient. One swab was used for
both cobas LiatStrep A assayand
culture assay. The remaining one or
two swabs were used for the site’s
standard diagnostic method (RADT
and/or culture)

Discordantresults between cobas Liat
Strep A and culture assays

were further analyzed by PCR and
bidirectional sequencing

ARF = acute rheumatic fever; CLIA = Clinical Laboratory Improvement Amendments; group A Strep = group A streptococcus; GP = general

practitioner; LAMP = loop mediatedisothermal amplification;

NLR = negative likelihood ratio; NPV = negative predictive value; PCR = polymerase

chain reaction; PLR = positive likelihood ratio; POC = point of care; POCT = point-of-care testing; PPV = positive predictive value; qPCR =

quantitative PCR; RT-PCR =real time PCR; Sn = sensitivity; Sp = specificity; strep = streptococcus;

Table 12: Characteristics of Included Cost Studies

Author, Year,
Country

Little, 2014, UK

Study Design

Cost-effectiveness
and cost-utility
study based on
results from aRCT
(described in Table
8 above)

Aim:to examine
resource use and
HRQoL associated
with use of clinical
scores and RADTs

Perspective,
Time Horizon,
Currency,
Discounting

Healthcare (NHS)
perspective

Time horizon: 1
month

Currency. £

Discounting: NA

Population

Patients with acute
sore throat

Intervention

Clinical scoring
algorithm
(Fever/PAIN),
delayed
prescribing,and
RADT compared

Outcomes

Cost-effectiveness
(i.e. cost per
change in symptom
severity), and cost-
utility (i.e. costper

QALY)

HRQoL = health related quality of life; NHS = National Health Service, UK; QALY =quality adjusted life year; RADT = rapid antigen detection test;
RCT = randomized controlled trial
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Appendix 3: Critical Appraisal of Included Publications

Table 13: Strengths and Limitations of Systematic Reviews and Meta-Analyses using
AMSTAR 210

Strengths

Limitations

Cohen (Cochrane Collaboration), 2016, France

The objective was clearlystated (specified population,
intervention and outcome).

Review methods were established priorto conducting the
systematic review

The inclusion and exclusion criteria were stated.
Databases searched included: Medline, Embase, Cochrane
database) of Systematic Reviews, DARE, MEDION, and
TRIP. Literature was searched up to May 2013, and then
updated in July 2015. Also, reference lists of relevant
retrieved articles were searched and manufacturers were
contacted for additional information.

Study selection was described

Flow chart of study selection was provided

Listofincluded studies was provided

Listof excluded studies was provided

Article selection was done in duplicate

Data extraction was done in duplicate

Characteristics ofthe individual studies were provided
Funding sources for the individual studies were presented
Quality of the included studies was assessed based on
QUADAS-2 and judgedto be generallyof low quality,
however quality appraisal was hampered bysuboptimal
reporting. Risk of bias concerns were mostlyrelated to
patientselection and reference standard methods.
Meta-analysis was conducted and appeared to be
appropriate

Conflicts of interestwere declared and did not appear to be
of concern. Of note though that of the 4 authors, 3 had been
involved with the included studies.

e Assessmentofpublication bias was notmentioned

Lean,” 2014, USA

The objective was clearlystated (specified population,
intervention and outcome).

Not specificallymentioned ifreview methods were
established priorto conducting the systematic review

The inclusion and exclusion criteria were stated.
Databases searched included: Medline, and Embase.
Literature was searched between 1996 and 2013 Also,
reference lists ofrelevant retrieved articles were searched.
Only Englishlanguage articles were included

Study selection was described

Flow chart of study selection was provided

Listofincluded studies was provided

Quality of the included studies was assessed bytwo
reviewers based on QUADAS (modified) checklistand
checklistresults for each individual studywere tabulated. It

Listof excluded studies was notprovided
Assessmentofpublication bias was notmentioned

e Funding sources for the individual studies were not
presented

e Unclearif article selection was done in duplicate

e Unclearif data extraction was done in duplicate
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Strengths

was stated that blinding of reference standard testresults
and information on uninterpretable results were poorly
reported but no summarystatementfor quality of the
studies was presented.

Meta-analysis was conducted and appeared to be
appropriate

Authors stated that there were no potential conflicts of
interest

CADTH

Limitations

Stewart,14 2014, Australia

The objective was clearlystated (specified population,
intervention and outcome).

Not specificallymentioned ifreview methods were
established prior to conducting the systematic review

The inclusion and exclusion criteria were stated.
Databases searched included: Medline,and Pubmed.
Literature was searched between 2000 and 2012. Also
Cochrane Reviews, Center for Reviews and Dissemination ,
Scopus, SciELO, CINAHL,and guidelines were searched.
Also, reference lists of relevant articles were searched. Only
English language articles were included

Study selection was described

Flow chart of study selection was provided

Listofincluded studies was provided

Article selection was done in duplicate

Quality assessmentofthe studies was conducted based on
QUADAS and quality was variable.

Publication bias was assessed using Funnel plotand the
authors stated that there was suggestion of bias
Meta-analysis was conducted and appeared to be
appropriate

Of the sixauthors one author had received funding from
Justin Rogers Foundation however the funders had no role
in the study. Nothing was stated for the other authors
Authors stated that there were no potential conflicts of
interest

Listof excluded studies was notprovided
Unclear if data extraction was done in duplicate
Funding sources for the individual studies were not
presented

Table 14: Strengths and Limitations of Randomized Controlled Study based on Downs and
Black checklist!?

Strengths

Limitations ‘

PRISM investigators,1> 2014, UK

The objective was clearlystated

The inclusion and exclusion criteria were stated

Patient characteristics, intervention and outcomes were
described.

Randomized trial — pragmatic adaptive design.
Randomization using a web-based computer randomization

Due to the pragmatic nature of the trial complete blinding
was not possible
Not all analyses included all patients.
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service

o Patients were blinded butas this was a pragmatic trial, total
blinding was notpossible. Researchteam, collecting data,
was blinded, however patientmanagementnotes were
available.

e Sample size calculation was conducted and appeared to be
appropriate
Follow-up for symptoms using diaryinformation was 80%
P values were reported

e Conflicts of interestwere declared and potential for concern
was not apparent
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Limitations

Table 15: Strengths and Limitations of Diagnostic Studies using QUADAS I1%?

Strengths

Observational studies

Limitations

Anderson,1® 2013, USA

e Cross-sectional study
e Descriptionsofbothindex and reference tests were
provided

e Reference standard generallyconsidered as the gold
standard

e All samples assayed with the index testand reference test
Reference testappeared to be the same forall samples
All samples included in the analysis

Unclear if consecutive or random samples

Unclear if there was any inappropriate exclusion
Limited information on patientcharacteristics

Unclear if indextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindextest results

This study was funded by the manufacturer of the index
test. One of the authors received honoraria from the
manufacturer.

Ba-Saddik,28

2014, Yemen

e Cross-sectional study
Descriptions ofboth index and reference tests were
provided

o Reference standard generallyconsidered as the gold
standard
Reference testappeared to be the same forall samples
All samples included in the analysis.

Unclear if consecutive or random samples

Unclearifindextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

Nothing was mentioned with respectto conflicts of interest
of the authors

There was nothing mentioned regarding funding

Berry,17 2018, USA

e Cross-sectional study

e Descriptionsofbothindexand reference tests were
provided

e Reference standard generallyconsidered as the gold
standard
All samples assayed with the index testand reference test
Reference testappeared to be the same for all samples

e All samplesincludedinthe analysis

Unclear if consecutive or random samples

Unclear if there was any inappropriate exclusion

Limited information on patientcharacteristics

Unclearif one index test (immunoassay: BD Veritor) results
were interpreted withoutknowledge of reference test
results. However personnel performing the indextest
(molecularassay: Alere i strep test) was blinded to the
culture (reference standard test) and BD Ventor test results
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Limitations ‘

Unclear if reference test results were interpreted without
knowledge ofindex test results

The study material was provided by the manufacturer. Of
the seven authors, two authors were associated with the
manufacturer; nothing was mentioned with respectto the
other authors.

Cohen,18 2015,

USA

e Cross-sectional study

e Descriptions ofbothindex and reference tests were
provided

e Reference standard generallyconsidered as the gold
standard (however there was adjudication of discrepant
results by PCR)

e All samples assayed with the index testand reference test

e Referencetestappearedto be the same forall samples

Unclear if consecutive or random samples

Some patients (22 of 501) were excluded for various
reasons (such as after enrollmentdue to delayed sample
delivery, mishandling, and invalid Alere | strep results)
Unclear if indextest results were interpreted without
knowledge ofreference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

The studywas supported bya grantfrom the manufacturer.
The authors stated that there were no potential conflicts of
interest.

Faron,1® 2015,

USA

e Cross-sectional study

e Descriptionsofboth indexand reference tests were
provided

e Reference standard generallyconsidered as the gold
standard (however there was adjudication of discrepant
results by molecularassay[RT-PCR])

e All samples assayed with the index testand reference test

e Referencetestappearedto be the same for all samples

e All samplesincludedinthe analysis

Unclear if consecutive or random samples

Unclear if indextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge of index test results

The manufacturer ofthe index testprovided the materials
and financial supportforthe study. There was nothing
mentioned regarding conflicts ofinterestof the authors

Felsentein,20

2014, USA

e Cross-sectional study

e Descriptions ofbothindexand reference tests were
provided

o Reference standard generallyconsidered as the gold
standard (however there was adjudication of discrepant
results by molecularassay[RT-PCR])

¢ All samples assayed with the index test(s) and reference
test

o Referencetestappearedto be the same forall samples

e All samplesincludedinthe analysis

All samples collected during the studyperiod were
analyzed, but it was unclearif the two index tests were
assigned to the patients consecutivelyor randomly
Unclear if indextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindextest results

The manufacturer ofthe index test(molecular) provided the
materials for the study. There was nothing mentioned
regarding conflicts ofinterestof the authors

Gonsu,?° 2015,

Cameroun

e Cross-sectional study

e Descriptions ofboth index and reference tests were
provided

o Reference standard generallyconsidered as the gold
standard

e Referencetestappearedto be the same forall samples

e All samplesincludedinthe analysis.

e The authors stated that there were no potential conflicts of
interest

Unclear if consecutive or random samples

Unclear if indextest results were interpreted without
knowledge ofreference test results

Unclear if reference test results were interpreted without
knowledge ofindextest results

There was nothing mentioned regarding funding
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Limitations ‘

Henson,?! 2013, USA

e Cross-sectional study

e Consecutive sampleswere collected for the study

e Descriptionsofoneindextest (lllumigene) and reference
tests were provided.

e Reference standard generallyconsidered as the gold
standard

o Referencetestappearedto be the same forall samples

o Most of the samples (437 of 440 samples) were included in
the analysis. Three samples were excluded from the
analysis duetoincomplete data

Description was notpresented for one index test (RADT) of
the two index tests assessed

Unclear if index test results were interpreted without
knowledge ofreference testresults

Unclear if reference test results were interpreted without
knowledge ofindex test results

The manufacturer ofthe index test(molecular) provided the
materials for the study. One of the five authors received an
unrestricted travel grantfrom the manufacturer and for the
remaining five authors nothing mentioned regarding
conflicts of interest.

Kolukirik,22 2016,

Turkey

e Cross-sectional study

e Descriptions ofboth index and reference tests were
provided

e Reference standard generallyconsidered as the gold
standard (All samples assayed with the indextest(s) and
reference test

o Referencetestappearedto be the same forall samples

e All samplesincludedinthe analysis

Unclear if consecutive or random samples

Unclear if index test results were interpreted without
knowledge ofreference test results

Unclear if reference test results were interpreted without
knowledge ofindextest results

The study was funded by one university and an
environmental, energy, biotechnologycompany. The
molecularassaytested was developed by the authors.
There was nothing mentioned with respectto conflicts of
interestof the authors.

Kose,30 2016, Turkey

e Cross-sectional study

e Descriptionsofboth indexand reference tests were
provided

o Reference standard generallyconsidered as the gold
standard

o Referencetestappearedto be the same forall samples

e Al samplesincludedinthe analysis

Unclear if consecutive or random samples

Unclearif indextest results were interpreted without
knowledge ofreference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

Nothing was mentioned with respectto conflicts of interest
of the authors

There was nothing mentioned regarding funding

Kuglk,® 2014, Turkey

e Descriptions ofboth index and reference tests were
provided

e Reference standard generallyconsidered as the gold
standard

o Referencetestappearedto be the same forallsamples

e Al samplesincludedinthe analysis

e The authors stated that there were no potential conflicts of
interest.

Retrospective analysis

Unclear if consecutive or random samples
Unclearifindextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

There was nothing mentioned regarding funding

Lacroix,3! 201

8, Switzerland

e Cross-sectional study

e Descriptionsofbothindextests and reference testwere
provided

o Reference standard generallyconsidered as the gold
standard

Unclear if consecutive or random samples

Unclear if indextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindextestresults
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Strengths

Reference test(culture method) appeared to be the same
for all samples atinitial step, butin case of discrepant
results the reference was culture method+PCR

All samples included in the analysis.
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Limitations

The study was funded by the manufacturer ofthe index test
(mainfocus of study). Of the eight authors, one author
received travel grant from the manufacturer and the
remaining authors were stted to have no potential conflicts
of interest.

Nibhanipudi,?® 2015, USA

Cross-sectional study

Reference standard generallyconsidered as the gold
standard

Reference testappeared to be the same forall samples
All samples included in the analysis

The authors stated that there were no potential conflicts of
interest

No funding was received from the manufacturer

Details of both index and reference tests were lacking
Unclear if consecutive or random samples

Unclear if indextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindextest results

Nordguist,32 2015, Sweden

Retrospective analysis using medical records

Reference standard generallyconsidered as the gold
standard

Reference testappeared to be the culture method for all
samples (blood culture orwound culture)

The authors stated that there were no potential conflicts of
interest.

Description ofthe index and culture tests were not provided
Unclear if consecutive or random samples
Unclearifindextest results were interpreted without
knowledge ofreference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

Unclear if all samples were included in the analysis
There was nothing mentioned regarding funding

Penney,33 2016, Canada

Cross-sectional study

Consecutive patients were recruited

Descriptions ofboth index and reference tests were
provided

Reference standard generallyconsidered as the gold
standard

Reference test(culture method) appearedto be the same
for all samples

Most patients were included in the analysis. (Of the 160
patients approached, 152 patients consented. Ofthese 152
patients, 5 were excluded for various reasons and 147 were
included in the analysis

Unclear if indextest results were interpreted without
knowledge ofreference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

Test kits were donated by the manufacturer of the kits. It
was mentioned thatthe manufacturer had no influence on
data collection, analysis, orinterpretation and that the
authors had no potential conflicts of interestregarding the
publication ofthe study report

Shapiro, 34

2018, USA

Reference standard generallyconsidered as the gold
standard

The authors stated that there were no potential conflicts of
interest.

Index testresults were notinterpreted before culture test
was conducted

Retrospective analysis

Details ofthe index and reference tests were not provided
Partial dual testing: Only those samplesthatgave negative
RADT results were further tested by culture method

Not all patients were included in the analysis. Of the 542
eligible patients, 222 were excluded from the analysis
Unclear if consecutive or random samples

Reference testresults were interpreted with knowledge of
indextestresults

There was nothing mentioned regarding funding
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Limitations ‘

Stefaniuk,3® 2017, Poland

e Cross-sectional study

e Descriptionsofbothindex and reference tests were
provided

e Reference standard generallyconsidered as the gold
standard

o Referencetest(culture method) appearedto be the same
for all samples

e All samplesincludedinthe analysis.

e The authors stated that there were no potential conflicts of
interest.

Unclear if consecutive or random samples

Unclear if indextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

There was nothing mentioned regarding funding

Subashini,3¢ 2015, India

e Cross-sectional study

o Descriptionsofbothindexand reference tests were
provided

o Reference standard generallyconsidered as the gold
standard

e Reference test(culture method) appearedto be the same
for all samples

Unclear if consecutive or random samples
Unclearif indextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

Unclearif allsamples were included in the analysis

Nothing was mentioned with respectto conflicts of interest
of the authors

There was nothing mentioned regarding funding

Tabb,?* 2016, USA

e Cross-sectional study

e Descriptionsofindextestpresented butdetails of reference
tests were lacking

o Reference standard generallyconsidered as the gold
standard

o Referencetestappearedto be the same forall samples

e All samplesincludedinthe analysis.

Unclear if consecutive or random samples

Unclear if index test results were interpreted without
knowledge ofreference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

The authors were employees ofthe company (subsidiary)
manufacturing the indextest being studied and also owned
stocks of the parentcompany.

Uphoff,25 2016,

USA

e Cross-sectional study

o Descriptions ofboth index and reference tests were
provided

o Reference standard generallyconsidered as the gold
standard

e Referencetestappearedto be the same forall samples

e Nearlyallsamples (1081 of 1082 samples) included in the
analysis. The excluded sample had invalid results.

Unclear if consecutive or random samples

Unclear if indextest results were interpreted without
knowledge ofreference test results

Unclear if reference test results were interpreted without
knowledge ofindextest results

Nothing mentioned regarding the conflicts ofinterestof the
authors

The study was funded by the manufacturer ofthe index test

Upton,26 2016

New Zealand

e Cross-sectional study

e Descriptions ofbothindexand reference tests were
provided

o Reference standard generallyconsidered as the gold
standard

Unclear if consecutive or random samples
Unclearifindextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results
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Reference testappearedto be the same forall samples
All samples included in the analysis.
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Limitations ‘

Of the sixauthors, one author had received funding from
the manufacturer ofthe index test, howeverit was
mentioned thatthe funder had norole in study design, data
collection, and interpretation. Nothing was mentioned with
respectto conflicts of interestof the remaining five authors.

Vakkila,3” 2015, Finland

Cross-sectional study

Descriptions of both index and reference tests were
provided

Reference standard generallyconsidered as the gold
standard

Reference test(culture method) appeared to be the same
for all samples

All samples included in the analysis.

Unclear if consecutive or random samples

Unclear if indextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindextest results

Of the 10 authors one author was an employee of the
manufacturer ofthe test and the remaining authors had no
financial association with the manufacturer

Wang,?” 2017,

USA

Cross-sectional study

Description ofone indexwas provided. Details ofthe
secondindextest and the reference test were lacking
Reference standard generallyconsidered as the gold
standard

Reference testappeared to be the same forall samples
All samples included in the analysis.

Unclear if consecutive or random samples. The order of
specimen collection was atthe discretion ofthe clinical staff.
Unclearifindextest results were interpreted without
knowledge of reference test results

Unclear if reference test results were interpreted without
knowledge ofindex test results

All authors were employees ofthe companymanufacturing
the primaryindextest being assessed. Funding forthe
study was provided by the manufacturer.

Table 16: Strengths and Limitations of Economic Studies using Drummond checklist!3

Strengths

Limitations ‘

PRISM investigators,15 2014, UK

Objectives were stated.

The strategies compared were stated.

Time horizon and perspective were stated.

The economic analysiswas conducted as partofa
pragmatic randomized controlled trial

Clinical data source were stated.

Costdata source were stated

Discounting was notapplicable as time frame was 1 month
Incremental analysis was reported.

Sensitivity analyses were conducted

Conclusions were consistentwith the results reported.

Conflicts of interestwere declared and there appeared to be
none

Indirect costs do not appear to have been considered.
Time frame was shorthence long term implications are
unclear
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Appendix 4: Main Study Findings and Author’s Conclusions

Table 17: Summary of Findings of Included Studies

Main Study Findings

Author’s Conclusion

Systematic reviews

Cohen (Cochrane Collaboration),*2016, France

Diagnostic accuracy of immunoassays in children

Test No.oftest | No.oftest [ RADT Sensitivity, RADT Specificity,
evaluations | participants | % (95% CI) % (95% ClI)

All 116 101,121 Range:38.6% to Range:54.1%to
100% 100%

All 1052 58,244 85.6 (83.3t0 87.6) 95.4 (94.510 96.2)

EIA 86 48,808 85.4 (82.7t0 87.8) 95.8 (94.8t0 96.6)

OIA 19 9436 86.2 (82.71t0 89.2) 93.7 (91.5t0 95.4)

“studies w hich undertook only partial verification were excluded.

Note: EIA and OIA tests appeared to have comparable accuracy (P value =0.23)

Interpretation considering a cohort of 1000 participants and the RADT to have
sensitivity 85.6% and specificity 95.8%, assuming various prevalence rates of G A
Strep cases.

Prevalence
20%

Consequence in a cohort of 1000 participants

Of the 200 participants with positive culture test for G A Strep, 171 will
be identified (true positive [TP]) and 29 will be missed (false negative
[TN]).

Of the 800 participants withoutG A Strep, 763 will be not be treated
(true negative [TN]) and 37 may receive unnecessarytreatmentwith
antibiotic (false positive [FP]).

Of the 300 participants with positive culture test for G A Strep, 257 will
be identified (TP) and 43 will be missed (TN).

Of the 700 participants withoutG A Strep, 668 will be not be treated
(TN) and 32 may receive unnecessarytreatmentwith antibiotic (FP).
Of the 400 participants with positive culture test for G A Strep, 342 will
be identified (TP) and 58 will be missed (TN).

Of the 600 participants withoutG A Strep, 572 will be not be treated
(TN) and 28 may receive unnecessarytreatmentwith antibiotic (FP).

30%

40%

The authors stated that “In a population
of 1000 children with a GAS prevalence
of 30%, 43 patients with GAS will be
missed. Whether or not RADT can be
used as a stand-alone test to rule out
GAS will depend mainly on the
epidemiological context. The sensitivity
of EIA and OlA tests seems
comparable. RADT specificity is
sufficiently highto ensure against
unnecessary use of antibiotics. Based
on these results, we would expect that
amongst 100 children with strep throat,
86 would be correctly detected with the
rapid test while 14 would be missed and
not receive antibiotic treatment.” Page
2.

Lean,” 2014, USA

Performance of various tests: Sensitivity and Specificity with corresponding 95%
or range, where available for a mixed population of adults and children

Latex agglutination (2 results): Specificity0.53 to 0.91, and specificity0.85 to 0.89;
Liposomal technology (1 result): Specificity 0.85, and specificity 0.96;

Lateral flow/ immunochromatographic assay(21 results): Sensitivity0.84 (0.80to 0.88),
specificity0.96 (0.94 to 0.97) ;

ELISA (11 results): Sensitivity0.86 (0.81 to 0.91) , specificity0.96 (0.93t00.98);

OIA (19 results): Sensitivity0.86 (0.82 to 0.89) , specificity 0.94 (0.91 to 0.96) ;

DNA probe (3 results): Sensitivity0.91 to 0.95 , specificity0.96 t0 1.0 ;

PCR assay(1 results): Sensitivity0.96 , specificity0.99 ;

FISH (2 results): Sensitivity0.89 , specificity 0.98 ;

The authors stated that “RADTs can be
used for accurate diagnosis of GAS
pharyngitis to streamline management
of sore throat in primary care. RADTs
may not require culture backup for
negative tests in mostlow-incidence
rheumatic fever settings. Newer
moleculartests have the highest
sensitivity, butare not true point-of-care
tests.”” Page 771
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Main Study Findings Author’s Conclusion

Performance of various tests in the pediatric population

Test No. of Test performance

test % (95% ClI)

evaluatio

ns

Sensitivity Specificity

Immunochromatographic/ | 14 0.85 (0.80to 0.89) 0.97 (0.9510 0.98)
lateral flow
Optical immunoassay 11 0.85 (0.80to 0.89) 0.95 (0.93t0 0.97)
Molecularassay 4 0.93 (0.89t0 0.96) 0.99 (0.98to0 1.00)

Stewart,14 2014, Australia

Performance of various tests in the pediatric population using studies of high The authors stated that “In conclusion,
methodological quality RAST immunochromatographic
methods appearto be very sensitive
Test No. of Sensitivity Specificity and highly specificto diagnose group A
strata, % (95% Heterogeneity | % (95% Heterogeneity | | streptococcal pharyngitisamong adults
(No.of [ CI) (1% (%) Cl) (12 butnotin children. Using the best
patients) evidence, we could not identify
Immuno- 28 86 (85t0 | 88 96 (95t0 | 86 importantsources of variability of
chromatographic | (10,325) | 87) 96) sensitivity and specificity.”** Page 8 of
assay 10
Enzyme 3(342) 86 (79t0 | O 92 (88to | 55
immunoassay 92) 95)
(EIA)
Optical 3 80 (77to0 | 67 93 (92to | 90
immunoassay (3,294) 82) 94)

Performance of various tests in the adult population using studies of high
methodological quality

Test No. of Sensitivity Specificity
strata, % (95% | Heterogeneity | % (95% Heterogeneity
(No. of Cl) (1) (%) Cl) (17
patients)

Immuno- 6 91 (87to | 61 93 (92to 72

chromatographic | (1,216) 94) 95)

assay

Enzyme 2(333) | 86(81to | 88 97 (96t0 | 88

immunoassay 91) 99)

(EIA)

Optical 1(81) 94 (80to | NA 69 (54t0 | NA

immunoassay 99) 81)

Performance of various tests in the adult and pediatric population based on
studies of high methodological quality

Test Sensitivity Specificity
% (95% | Heterogeneity | % (95% Heterogeneity
) (1®) (%) Cl) (5]

Al types 84 (83to | 87 95(94t0 | 90
85) 95)
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Randomized Controlled Trial on RADT and Economic Evaluation

PRISM investigators,1> 2014, UK

RCT findings

Clinical utility of RADT, clinical score and delayed antibiotic use for the
Streptococcal management of adults and children with sore throat

Based onthe RCT the authors
concluded: “Targeting antibiotics for
acute sore throat using a clinical score
improves symptoms and reduces
antibioticuse. RADTs used according

Outcome Managementstrategy to a clinical score provide similar
Delayed use | Clinical RADT benefits,butno clear advantages over
of antibiotic | score a clinical score alone.” Page 29
(control) (FeverPAIN)
Severity score of condition®ondays 2 | 3.11 (1.49) 2.88 (1.52) 2.83(1.62)
to 4, mean (SD) Based onthe economic evaluation the
Duration of symptoms (rated 531t 7) 4 (210 6) 4(2t07) authors concluded : “The FeverPAIN
moderatelybad or worse), (median algorithm enabled an efficient use of
[interquartile range), days health-care resources compared with
Antibiotic use, % (N)P 46, (N =164) | 37,(N=161) | 35 (N= 164) the other two groups based on changes
Return within one month with sore 8,(N=207) | 8,(N=210) | 6 (N=212) in symptoms, the primary outcome. As
throat, % (N)P itappearsto be more clinically effec_tlye
Return after one month with sore 15(N=207) | 12(N=210) | 16 (N=211) || @ndless costly than delayed prescribing
throat, % (N)P and less costly than RADT, itwould
ASeverity of condition (sore throat and difficulty swallowing) assessed using a 7-point scale. (0 = appearreasonable to prefer it to both
no problem, i.e. higher scores indicate w orse condition. alternatives on economic grounds. The
PN indicates total number of patients assessed. cost per QALY analysisgave a less

clearmessage, butdid not contradict
the cost-effectiveness analysis.”® Page

Mean difference (MD), hazard ratio (HR) or risk ratio (RR) for clinical score and 63
RADT comparedto control, based on analysis model adjusting for confounding
variables
Outcome Managementstrategy
Clinical score RADT
(FeverPAIN)
Severity score of condition®on days 2 to 4, -0.33 (-0.64 to -0.30 (-0.61 to
adj. MD (95% ClI), P value -0.02), P = 0.039 | 0.004), P= 0.053
Duration of synmptoms (rated moderatelybad 1.30 (1.03 to 1.11 (0.88 to
orworse),HR (95% CI), P value 1.63), P =0.028 1.40), P =0.372
Antibiotic use, RR (95% CI), P value 0.71 (0.50 to 0.73 (0.52 to
0.95), P =0.018 0.98,) P =0.033
Return within one month with sore throat, RR 0.91 (0.47 to 0.74 (0.36 to
(95% CI), P value 1.72), P =0.777 1.47), P =0.397
Return after one month with sore throat, RR 0.79 (0.47 to 1.06 (0.66 to
(95% CI), P value 1.29), P =0.353 1.63), P =0.813
“Severity of condition (sore throat and difficulty swallowing) assessed using a 7-point scale. (0=
no problem, i.e. higher scores indicate w orse condition

Economic evaluation

The cost-effectiveness findings were based on 498 individuals for whom symptom
scoreand cost were available (Time frame = 1 month)
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Symptom score, mean (95% ClI) in the three groups:
3.15 (2.93to 3.37) for the delayed antibiotics group,
2.83 (2.61to 3.05)for the FeverPAIN group,

2.84 (2.62to 3.07)for the RADT group.

Cost (UK £), mean (95% Cl) in the three groups:
51.30(43.30 to 59.20) for delayed antibiotics group,
44.20(41.30 to 47.00) for the FeverPAIN group,
49.30 (46.00 to 52.50) for the RADT group.

The FeverPAIN group dominated both the delayed antibiotic group and the RADT group,
as it was more clinicallyeffective (lower symptom score) and less costly. However the
pointestimate of symptom score and the corresponding 95% Cl for FeverPAIN and
RADT groups were quite close. Further analyses were conducted by varying the costof
a pointchange in symptom score between UK£0 and UK£500 and itwas found that over
the entire range the FeverPAIN group was the mostlikely to be cost-effective.

The cost-utility findings were based on 257 individuals for whom complete HRQoL
data (based onEQ5D) were available for the calculation of QALY (Time frame was
14 days and 28 days)

For Timeframe = 14 days

QALY, mean (95% ClI) in the three groups:

0.0057 (0.0044 to 0.007) for the delayed antibiotics group,
0.0058 (0.0045to0 0.0071) for the FeverPAIN group,
0.00584 (0.0046 to 0.0071) for the RADT group.

Cost (£), mean (95% Cl) in the three groups:

49.70 (43.30 to 56.00) for the delayed antibiotics group,
45.90 (41.50 to 50.20) for the FeverPAIN group,

48.50 (45.00 to 52.00) for the RADT group.

For Timeframe = 28 days

QALY, mean (95% Cl) in the three groups:
0.0171(0.0131to 0.0211) for the delayed antibiotics group,
0.01741 (0.0135to 0.0213) for the FeverPAIN group,
0.01752(0.0138t0 0.0212) for the RADT group.

Cost (£), mean (95% ClI) in the three groups:
49.70(43.30 to 56.00) for the delayed antibiotics group,
45,90 (41.50 to 50.20) for the FeverPAIN group,

48.50 (45.00 to 52.00) for the RADT group.

The delayed group was dominated by the FeverPAIN group for both the time frames . The
ICER for RADT group compared to FeverPAIN group was £74,286 for the 14 day time
frame and £24,528 for the 28 day time frame There were, however, no clear differences
in QALY and costinthe three groups for both timeframes. Also the cost-effectiveness
acceptabilitycurves for the three groups showed considerable uncertaintyfor both time
frames. Hence definitive conclusions on cost-utilitywere not possible.
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Observational studies

Anderson,16 2013, USA

Performance of lllumigene G A strepassay compared to two culture methods
using data from three sites

Comparator | Performance ofgroup A strep assay, % (95% CI)

culture Sensitivity Specificity PPV NPV

method

Standard 100 (95 to 100) | 94.2 (92to 94) | 63.8 (54to 72) | 100 (99 to
culture 100)

Extracted 98.0 (931099) 97.7 (96 to 98) 86.2 (7810 91) | 99.7 (98to0 99)
culture

Routine culture using Lancefield antigen agglutination typing was considered as the gold
standard for G A strep identification. Extracted culture was used to increase the
sensitivity of the culture method.

It was stated that majority of samples were from individuals <19 years of age. Also the
test performance was stated to be similarin the adultand pediatric groups, however no
guantitative data were provided.

Additional analysis using alaboratorydeveloped PCR assaywas performed with 16
samplesthatwere positive by illumigene assaybutnegative by both standard and
extracted culture methods. Of these 16 samples, 13 were positive by the PCR assay. It
was reported that a possible explanation was thatthe PCR assaydetected G A strep
nucleic acids in the absence ofviable organisms and mayhave come from patients
whose infections were alreadyresolving or who were receiving antimicrobial treatment.

The authors stated that “The illumigene
group A Streptococcus assay is a rapid
accurate test with high sensitivity and
specificity for the detection of GAS. Itis
easy to perform and provides
reproducib le results among different
users in different settings, making it
applicable to a variety of clinical
environments."®Page 1477

Ba-Saddik,2® 2014, Yemen

Performance of RADTs comparedto reference culture method in children
Sensitivity, %: 92.2

Specificity, %: 95.5

PPV,%: 92.6

NPV, %: 95.3

The clinical scoring system with Mclsaac score 2 4, had a sensitivityof 93% and a
specificityof 82% compared to culture method

The authors stated “We conclude that
GAS pharyngotonsillitisisa major
public healthissue for Yemeni children
[...] Clinical scoring systemsin
combination with RADT could be used
for the identification of children who
need treatmentor further
investigation.”® Page 432

Berry,'’ 2018, USA

Performance of two test methods compared to culture method using data from two
clinics (in adults and children with majority children)

Method Performance ofgroup A strep assay, % (95% CI)

Sensitivity Specificity Accuracy
Alere i Strep A 100.0(91.6t0 100.0) | 91.3(86.1to 93.0 (88.810 96.0)
(molecular assay) 95.1)
BD Veritor 76.2 (60.5t0 87.9) 93.6 (88.9t0 90.2 (85.5t0 93.9)
(chromatographic 96.8)
immunoassay)

There were 30 discordanttestresults. These were further analyzed by RT-PCR assay.

The authors stated that “In this study,
we showed that Alerei had a
performance superior to that of BD
Veritor when they were used to
diagnose GAS infections, which could
assistin the better utilization of
antibiotics in real time. This new
molecular platform should be
considered aviable alternative POCT
device for the diagnosis of GAS
pharyngitis.”'” Page 6 of 6
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Antibiotic use: 73 of the 215 patients were given antibiotics atthe time of the clinic visit.
Of these 73 patients, 26 (36%) patients were likely prescribed antibiotics inappropriately

based on confirmation of negative G A strep results. Of these 26 patients, 20 (77%)
patients had negative G A strep results with all the tests, 5 (19%) patients had positive
results with BD Veritor but had negative results with the othertests including RT-PCR.

13 (6%) of the 215 patients had negative results with BD Veritor and were not prescribed
antibiotics atthe initial clinic visit. However, these cases were shown to be positive with

both Alere | Strep and RT-PCR. Of these 13 patients, 6 (46%) patients were started on
antibiotics 2 to 6 days after the initial clinic visit after obtaining positive culture results.

This time period (2 to 6 days) includes the time to get the culture results and follow up by

the clinician.

One patientwas started on antibiotics even though the BD Veritor and culture results

were negative as had history of GA strep pharyngitis.

Adverse outcomes: Chart review did not show any documentation of cases ofadverse

outcomes associated with treatmentdifferences.

Cohen,® 2015, USA

Performance of molecular assay (Alere i strep test) in various age groups

The authors stated that “Overall, the

Alerei strep A test could provide a one-

Testevaluation | Outcome Age group step, rapid, point-of-care testing method
% (% 95 Cl) <18 years > 18 years All for GAS pharyngitis and obviate backup
Molecular Sensitivity 96.1 (92.7to 94.7 (84.7t0 95.9 (92.7to testing on negative results.”® Page
assay 99.5) 104.8) 99.1) 2258
compared to Specificity 93.4 (90.2to 97.2 (94.1to 94.6 (92.2t0
culture method 96.6) 100.3) 97.0) The authors stated that “Overall, the
PPV 89.1(83.9t0 85.7 (70.8t0 88.7 (83.810 test performs equally well in children
94.3) 100.7) 93.6) and adults and is easily performed by
NPV 97.7 (95.7t0 99.1 (97.2t0 98.1 (96.7t0 nonlaboratory personnel in a variety of
99.7) 100.9) 99.6) clinical settings.”® Page 2260
Molecular Sensitivity 98.5(96.5t0 100(100.0 to 98.7 (97.0to
assay 100.6) 100.0) 100.5)
compared to Specificity 98.2 (96.4to 99.1 (97.2t0 98.5(97.1to0
culture but with 100.0) 100.9) 99.8)
discrepant PPV 97.1(94.3t0 95.2 (86.1t0 96.9 (94.1t0
results 99.9) 104.4) 99.6)
adjudicatedby ["NPV 99.1(97.810 100(100.0t0 | 99.4 (98510
PCR 100.4) 100.0) 100.2)

Faron,® 2015, USA

Performance of molecular assay (Ampli Vue GAS assay)

Test evaluation

Performance ofgroup A strep assay, % (95% CI)

assay)

with discrepantresults
adjudicated by RT-
PCR (Lyra Direct Strep

The authors stated that “The results of

this study demonstrate thatthe

AmpliVue GAS assay is both sensitive

Sensitivity Specificity PPV NPV and specific for detection of GAS in
Molecular assay 983 (95t [ 932(91to [ 71.2(65to | 99.7(99to || pharyngeal specimens.[...] This may
compared to culture 100) 95) 77) 100) be beneficial for use in near- point-of-
method (N = 1192) care laboratories certified to perform
Molecular assay 99.5 (97to 97.6 (9610 90.4 99.9 tests of moderate complexity.”° Page
compared to culture but | 100) 98) 2366 - 2367
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Subgroup analysis bythe type of swab used forsample collection

aMolecular assay 98.7 (92t0 95.2 (93to 80.0 (70to
compared to culture 100) 97) 87)
method (in subgroup:
ESwab used for sample
collection,N = 481)

99.7 (9810
100)

aMolecular assay
comparedto culture
method (in subgroup:
wound fiber swab used
for sample collection, N
=711)

97.9(92t0 | 91.8(89t0 | 655 (5710
100) 94) 73)

1700 (98 to
100)

“Molecular assay: Lyra Direct Strep assay

Of the 1,192 samplestested there were 72 discrepantresults which were further
analyzed by a molecular assay(Lyra).

Forty six samples, which gave positive results with AmpliVue assayand negative results
with culture assay, had positive results with Lyra assay.

Twenty three samples, which gave positive results with AmpliVue assayand negative
results with culture assay, had negative results with Lyra assay.

One sample, which gave negative resultwith AmpliVue assayand positive resultwith
culture assay, had positive resultwith Lyra assay.

Two samples, which gave negative resultwith AmpliVue assayand positive results with
culture assay, had negative resultwith Lyra assay.

Felsentein,2° 2014, USA

Performance of molecular assay (illumigeneG A strep assay) comparedto culture
Sensitivity (% [95% CI]): 93.1 (83.1 to 97.8)

Specificity (% [95% CI]): 91.4 (87.7 to 94.1)

PPV (% [95% CI]): 67.5 (56.6 to 76.8)

NPV(% [95% CIl]): 98.5 (95.1 to 99.9)

Performance of molecular assay (illumigeneG A strep assay) comparedto culture
after adjusting for the discrepant results adjudicated using RT-PCR assay
Sensitivity (% [95% CI]): 98.6 (91.7 to 99.9)

Specificity (% [95% CI]) (% [95% CI]): 96.5 (93.6 to 98.2)

PPV (% [95% CI]): 87.5 (78.3t0 93.3)

NPV (% [95% CI]): 99.6 (97.8 t0 99.9)

Performance of RADT (OSOM Ultra strep A assay) compared to culture
Sensitivity (% [95% CI]): 55.2 (42.5 to 67.3)

Specificity (% [95% CIl]): 99.1 (96.9 to 99.8)

PPV(% [95% Cl]): 91.4 (76.9 to 97.8)

NPV (% [95% CI]): 92.0 (87.2 to 95.2)

Agreement betweenillumigene, RADT and culture assay results

Tests Test results compared Level of agreement between
compared test results, % (95% Cl)
illumigene vs Positive 93.1(83.1t0 97.8)
culture Negative 91.4 (87.710 94.1)

Overall (negative and positive) | 91.7 (88.4t0 94.2)

The authors stated that “Overall, the
illumigene assay was much more
sensitive and was similarly specific for
GAS detection,comparedto culture
alone,RADT alone, or the ACP/AAFP
RADT/ culture algorithm.Combining
high sensitivity with rapidly available
results, the illumigene GAS assay is an
appropriate alternative

to culture for the laboratory diagnosis of
GAS pharyngitisin patients for whom
testing is clinically indicated.”®Page
3884
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illumigene vs Positive 97.1 (84.21t0 99.9)
RADT Negative 85.9 (81.7t0 89.3)
Overall (negative and positive) [ 86.9 (83.1to 90.1)
RADT vs culture | Positive 55.2 (42.51t0 67.3)
Negative 99.1 (96.9t0 99.8)
Overall (negative and positive) | 91.9 (88.7to 94.4)

Gonsu,?® 2015, Cameroun

Performance of RADTs comparedto reference culture method in adults and
children

Test No of Performance ofgroup A strep assay, %

patients Sensitivity Specifi | PPV NPV
city

RADT 71 (all 75 96 85.7 93
ages)
24 (3to 83.3 94.4 83.3 NR
15 years)
47 (> 15 70 97.3 87.5 NR
years)

The authors stated that “A rapid test
may have an additional value inthe
management of patients with high risk
of having GAS infection. However, tests
with a higher sensitivity are needed for
accurate and reliable results for early
diagnosis of patients with sore throat
caused by GAS.”® Page 4

Henson,2! 2013, USA

Performance of two test methods compared to culture method

Method Performance ofgroup A strep assay, %
Sensitivity Specificity

ilumigene G A strep assay 100 95.9

RADT 73.3 89.1

The authors stated that “In summary,
the presentstudy shows that compared
to standard and reference methods, the
Illumigene group A Streptococcus
assay is highly sensitive and specific.”?
Page 4208

Kolukirik,22 2016, Turkey

Performance of two test methods compared to culture method

Test Performance ofgroup A strep assay, %
Sensitivity Specificity PPV NPV
gPCR (developed by 100 96.4 929 100
the authors)
RADT 69.4 100 100 84.3
Cost

The authors reported that on the basis ofthe results of this study, the S.pyogenes fast
PCR testwas added to the reimbursementlistin Turkey. Reimbursementfor this testis
estimated as $1.95; calculation was based on a testing potential oftwo million tests
annually.

The authors stated that “We showed
that the developed gPCR test is rapid,
cheap, sensitive and specificand
therefore can be used to replace both
antigen detection and culture for
diagnosis ofacute GAS pharyngitis.”?
Page 1 of 6

Kose,30 2016, Turkey

Performance of RADTs comparedto culture method (in children)
Sensitivity, % (95% C]): 92.1(78.6 to 98.3)

Specificity, % (95% C]):97.3 (93.8 to 99.1)

PPV, % (95% C]): 87.5 (73.2t0 95.8)

NPV, % (95% C]):98.4 (95.3t0 99.7)

The authors stated that “As a result, we
can conclude that, in developing
countrieswhere unnecessary antibiotic
usage is common, performing the
RADT for all patients with pharyngitis
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Comparison of antibiotic prescription decisions in various patient (children) has animportanteffect on reducing
groups (N =223) unnecessary antibiotic prescription,
antibiotic costs and possible antibiotic
Patient category Number (%) of patients for | Number (%) of patients for resistance.” Page 313
whom the decision to whom the decision to
prescribe antibiotic was prescribe antibioticwas “No”
“Yes”
Before After RADT Before RADT? | After RADT
RADT?
All patients (N = 178(79.8) | 83(37.2) 38 (20.5) 140(62.8)
223)
Non-GA strep 147 (79.5) | 49 (26.5) 45 (20.2) 136 (73.5)
pharyngitis patients
(N =185)
GA strep 31(81.6) 34 (89.5) 7(18.4) 4 (10.5)
pharyngitis patients
(N =38)

Before RADT the decision to prescribe was based on clinical findings and signs

Antibiotic costs based on decisions to prescribe before and after RADT was
conducted in various patient (children) groups

Patient category Antibiotic cost ($) per After RADT After RADT
patient antibiotic cost reduction in
($) per patient | antibiotic cost
(%)
Before After
RADT? RADT
All patients (N = 1608.7/7.2 380.5/1.7 1228/5.5 76.4
223)
Non-GA strep 1372.7/7.4 262.6/1.4 1110.1/6.0 80.8
pharyngitis patients
(N =185)
GA strep 226.5/5.9 117.9/3.1 108.6/2.8 48
pharyngitis patients
(N =38)

Before RADT the decision to prescribe was based on clinical findings and signs.. Patients w ere
evaluated tw ice (before and after RADT w as conducted)

Kuguk,® 2014, Turkey

Performance of RADT (Quickvue Strep A) compared to culture method (in children) | The authors stated that “The low
sensitivity of the RADT may be related

Patient category Performance of RADT, % (range) to streptococcal carriage in some
Sensitivity Specificity PPV NPV patients. The throat culture shouldbe

All groups (N =893) 595 (52.6t0 | 97.2(95.6t0 | 87.0(80.5t0 | 88.3 repeated after treatmentto detect
66.2) 98.3) 92.0) (85.8(to streptococcal carriage.” Page 138

90.5)

Age group O to 6 years 58.0 97.2 83.7 90.6

(N =639)

Age group7to 17 61.5 96.9 91.8 81.8

years (N =253)
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Lacroix,3! 2018, Switzerland

Performance (sensitivity and specificity) of two types of RADTs(SOFA and Alere) The authors stated that “The

with respectto reference methods: culture method or culture method + PCR in immunofluorescence-based assay
case of discrepant results (in children) demonstrated improved diagnostic
performancesover the standard
Patientgroup | Specificity, % (95% CI) Sensitivity, % (95% CI) immunochromatographic RADT.
SOFIA Alere SOFIA Alere Similarly specific for GAS detection, it
Al (Mclsaac 849 (82.610 75.3 (73.1t0 96.8 (95.4 t0 98.1(96.8 0 demonstrates significantly higher
score=2) (N = | 86.7) 76.7) 97.9) 98.9) sensitivity in children with Mclsaac
1002 scores 2 or more. A negative result
Mclsaac score | 735 (64.1t0 | 51.0 (425t0 | 97.1(92.7t0 | 99.0 (95.0t0 rules out a risk of GAS pharyngitisin
=2 (N = 153) 77.9) 53.0) 99.2) 99.9) 91.6% of children, making itan
Mclsaac score | 86.7 (84.2t0 78.9 (76.5t0 96.8 (95.2t0 97.9 (96.4t0 appropriate tool in pediatricemergency
>3 (N = 849) 88.6) 80.5) 97.9) 98.9) settings. Combined to the low incidence
Mclsaac score | 90.0 (87.0t0 | 828 (/9.910 | 97595310 | 98.2 (96.010 of rneumatic strains, critical appraisal of
>4 (N = 486) 91.7) 84.3) 98.8) 99.3) current practice to routinely pgrform a
Mclsaac score | 941 (870t | 83.8 (/7410 | 947 (89.0t0 | 97.3 (915t | | Packupthroatculture from children with
=5 (N = 143) 97.5) 86.2) 97.7) 99.5) pharyngitis and with ne_gatlve GAS
RADT could be reconsidered.” Page
Performance (PPV and NVP)of two types of RADTs (SOHA and Alere) with respect 206
to reference method: culture method or culture method + PCR in case of
discrepant results (in children)
Patient group PPV, % (95% ClI NPV, % (95% CI)
SOFIA Alere SOFIA Alere
All (Mclsaac 94.0 (91.4to 95.9 (93.1to 91.6 (90.3t0 87.0 (85.9t0
score=2) (N= | 96.0) 97.7) 92.6) 87.8)
1002
Mclsaac score | 92.3 (80.6to 96.2 (80.210 88.6 (84.6t0 81.1(77.8t0
=2 (N =153) 97.9) 99.8) 90.5) 81.8)
Mclsaac score | 94.3 (91.5t0 95.9 (92910 92.2 (90.7to 88.3(87.0to
2 3 (N = 849) 96.3) 97.7) 93.3) 89.2)
Mclsaac score | 96.4 (93.3to 97.2(93.8to 92.8(90.7to 88.3(86.3t0
>4 (N=486) | 98.3) 98.9) 94.1) 89.3)
Mclsaac score | 94.1 (87.9to 96.6 (89.210 94.7 (89.0to 86.9 (81.7t0
=5 (N =143) 97.5) 99.4) 97.7) 88.9)
For the entire patientgroup as well as for the each of the subgroups (grouped according
to Mclsaac scores ), the sensitivityof SOFIA was higherthan that of Alere and the
specificityfor both tests were comparable.
Nibhanipudi,?® 2015, USA
Performance of two test methods compared to culture method The authors stated that “The throat
Test Performance ofgroup A strep assay, % swab testing for LE on the test strip
Sensitivity Specificity PPV NPV currently used for urine dipstick maybe
LE teststrip 45 80 45 80 as useful as the reagentstrep testin
RADT 56.3 92.3 56.3 92.3 screening for group A B-hemolytic
streptococcal infections causing acute
Performance of LE test comparedto RADT pharyngitisin children.”? Page 4
Test Performance ofgroup A strep assay, %
Sensitivity Specificity PPV NPV
LE test strip 81.3 90.5 61.9 96.2
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Cost

It was stated by the authors (in the Discussion section) thatthroat swab testing for LE on
the test strip currently used for urine dipstick mayresultin more costsaving as a
multistick strip costs 10 cents compared with $4 or $5 for a single rapid teststrep testfor
diagnosis of strep pharyngitis.

Nordgwist,32 2015, Sweden

Performance of RADT compared to culture method (blood culture or wound
culture) (in adults and children with necrotizing fasciitis)

Sensitivity, %: 87

Specificity, %: 100

Clinical utility

For the 16 patients who had GA strep infection diagnosed using RADT and had surgery,
the mediantime from admission to surgerywas 8 hours and range 0 to 31 hours.

For 11 patients who had other microbial infections and had surgery, the median time from
admission to surgerywas 14 hours and range 2 to 123 hours.

The authors stated that “Our results
indicate that low mortality rates can be
achieved by surgery, appropriate
antibiotics and good supportive care.
Furthermore, we show that the use of
the rapid antigen detection test for
group A streptococci, in this setting,
helpsto shorten the time to surgical
intervention in patients suffering from
necrotizing fasciitis. This also helpsto
guide the antibiotic treatmentinto a
narrower spectrum.”® Page 319

Penney, 33 2016, Canada

Performance of RADT (Alere TestPack Plus Strep A kit) with respectto reference
culture method (in children)

Test operator Performance ofgroup A strep assay, % (95% ClI)
Sensitivity Specificity PPV NPV

ED Nurse 76.3(63.4t0 | 96.6 (90.4t0 | 93.8(82.8t0o | 85.9 (77.4
86.4 99.3) 98.7) t0 92.1)

Technician 81.4(69.1to | 97.7 (92.0to | 96.0 (86.3t0 | 88.7 (80.6
90.3) 99.7) 99.5) t0 94.2)

There was little difference in performance resultbetween the two categories oftest
operators. Possible explanations maybe that the nurses had received extensive training
or the Hawthorne effect due to participation in a study. However, it seems likelythatP OC
RADT may approach laboratoryRADT performance underideal conditions.

The authors stated that “The
performance ofthe RADT was similar
between technologists and ED nurses,
although adequate power was not
achieved. RADT maybe employedin
the ED without clinically significantloss
of sensitivity."® Page 1 of 4

Shapiro,34 2018, USA

Performance of RADT with respectto reference culture method

Sensitivity, % (95% ClI): 84 (77 to 91)

No statisticallysignificantdifferences in sensitivityof RADT were observed with varying
numbers ofviral features (presented graphically).

GA Strep was found to be less prevalentin patients with viral features than in patients
withoutviral features

The authors stated that “Even with
highly accurate RADTSs,

distinguishing viral pharyngitis from
GAS pharyngitisremains a challenging
and importantcomponent of
antimicrobial stewardship. Our study
suggeststhat a large proportion of
patients tested for GAS pharyngitis
have symptomsthat are more
consistentwith viral illness than with
true GAS infection. Untilwe have
laboratory tests that can accurately
distinguish between GAS infection and
GAS carriage, judicious use of RADTs
will remain the mostimportantmethod
to avoid unnecessary treatmentof GAS
carriers.” Page 7 of 8
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Stefaniuk,3® 2017, Poland

Performance of rapid diagnostic test (QuikRead go Strep A test)in adults and
children and in various subgroups (by score [Centor/ Mclssac] or age)
Sensitivity, %

91 for All patients (adults and children)

100 for Ages > 14 years

80 for Ages 3 to 14 years

100 for Score= 2

91 for Score =3

89 for Score =4

86 for Score =5

Specificity, %

83 for All patients (adults and children)
77 for Ages > 14 years

91 for Ages 3 to 14 years

67 for Score =2

93 for Score =3

83 for Score =4

100for Score=5

PPV, %

83 for All patients (adults and children)
79 for Ages > 14 years

89 for Ages 3 to 14 years

60 for Score =2

91 for Score = 3

85 for Score =4

100 for Score=5

NPV, %

92 for all patients (adults and children)
100 for Ages > 14 years

84 for Ages 3 to 14 years

100for Score= 2

93 for Score =3

88 for Score =4

86 for Score =5

The authors stated that “Quick
diagnostictests, such as QuikRead go®
Strep A, can aid decision making on
using antibiotics in acute pharyngitis
and tonsillitis. However, it should be
noted that test parameters differ in
different age groups and values of
Centor/ Mclsaac score, which may
affect clinical decisions.”®*Page 1737

Subashini,36 2015, India

Performance of rapid antigen test (SD Bioline rapid antigen test) (in children) with
respectto reference culture method

Sensitivity, %: 55.5

Specificity, %: 100

The authors stated that “With the
sensitivity just over 50%, the validity of
the test is questionable, as a clinical
decision to treat or not treat pharyngitis
becomesdifficult, unlessthereis a
culture report™® Page 1 of 2

Tabb,?4 2016, USA

Performance of molecular assay (Simplexa Group A Strep Direct assay) compared
to culture assay

The authors stated that “The use of
advanced molecular diagnostic kits and
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Test Performance ofgroup A strep assay, % (95% ClI)
Sensitivity Specificity PPV NPV

Simplexa Group A 97.4 (93.6t0 | 95.2(93.9t0 | 72.7 (66.3t0 | 99.7 (99.1

Strep Direct assay 99.0) 96.3) 78.3) t0 99.9)

technologies such as Simplexa Group A
Strep Direct can provide rapid results
with sensitivity equal to or betterthan
culture, ultimately reducing time to
patientdiagnosis.” Page 274

Uphoff,25 2016, USA

Performance of a molecular method (Solana GAS assay, a helicase-dependent
amplification [HAD] method) compared to culture method

Method Performance ofgroup A strep assay, % (95% CI)

Sensitivity Specificity

Solana GAS assay 98.2 (95.510 99.3) 97.2 (95.910 98.1)

The authors stated that “In 35 min, the
HDA method provided rapid, sensitive
GAS detection, making

culture confirmation unnecessary.”®
Page 2388

Upton,26 2016, New Zealand

Performance of a molecular method (illumigene assay) using culture method
results as gold standard

Sensitivity (% [95% CI]): 81.5 (72.0 to 88.9)

Specificity (% [95% CIJ): 92.6 (90.4 to 94.5)

PPV (% [95% CI]): 60.5 (51.3t0 69.1)

NPV(% [95% CI]): 97.3 (95.7 to 98.4)

Performance of a molecular method (illumigene assay) and culture method using
composite gold standard as gold standard for positive specimens and culture
results as gold standard for culture negative specimens. (The composite gold
standard was either a positive culture resultor positive results by two molecular assays .)
Sensitivity (% [95% CI]): 86.5 (80.0 to 91.7) for illumigene, 73.2 (64.5 to 80.5) for culture
Specificity (% [95% CIJ): 97.6 (96.0 to 98.6) for illumigene,100 (99.2 to 100) for culture
PPV (% [95% CI]): 87.9 (80.5 to 92.8) for illumigene, 100 (98.1 to 100) for culture
NPV(% [95% CI]): 97.3 (95.6 to 98.4) for illumigene, 94.8 (92.9 to 96.4) for culture

The authors stated that “In our unique
setting of a school-based throat
swabbing program, the illumigene
assay did not perform quite as well as
described in previousreports. Despite
this, its improved sensitivity and rapid
turnaround

time compared with those of culture are
appealing.”®Page 153

The authors stated that “The assay
identifies more true positive results for
GAS atthe cost of a slightdrop in
specificity (100 to 98%) compared to
that of culture.”?® Page156

Vakkila,37” 2015, Finland

Performance?@of rapid antigen test (mariPOC, immunoassay) (in adults and
children, N = 219)with respectto reference culture method

Sensitivity, %: 81.3

Specificity, %: 93.8

PPV,%: 46.2

NPV,%: 98.7

#Values calculated by CADTH author.

Actual data (for N =219):

Number of positive results with both mariPOC and culture methods =30

Number of negative results with both mariPOC and culture methods =152

Number of positive results with mariPOC and negative results with culture methods =35
Number of negative results with mariPOC and positive results with culture methods =2

gPCR results with 42 samples stored in mariPOC, that were available for further
analysis by qPCR

The authors stated that “This study in
which we compared the fully automated
mariPOC GAS test with bacterial
culture provided data suggesting that
the new rapid POC testis more
sensitive than bacterial culture. The
high analytical sensitivity of the
mariPOC GAS test enabled the
detection of symptomatic patients that
harboronly alow amountofgroup A
streptococcal bacteria in their throat
swab samples. This may also resultin
better understanding of symptomatic
GAS pharyngitis and other GAS related
disorders.”¥” Page 2082
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No. of samplesassessed by | Results with

allthree assays (N =42) Culture assay mariPOC assay gqPCR assay
10 10 positive 10 positive 10 positive
18 18 negative 18 negative 18 negative
14 14 negative 14 positive 6 positive

GA strep concentrations and results obtained with mariPOC and culture methods

Testresults

GA strep concentrationin
CFU/mI, mean (range)

Positive with both mariPOC and culture method

7,490 (637 t0 14,700)

Positive with mariPOC and negative with culture method

745 (302 (0 3,623)

Negative with both mariPOC and culture method

(0 t0 287)

Wang,?” 2017, USA

Performance of assay methods compared to reference culture method

Method No. of Performance ofgroup A strep assay, % (95% CI)
samples | Sensitivity Specificity

cobas LiatStrep | 427 97.7% (93.4% t0 99.2%) | 93.3% (89.9% to 95.6%)

A assay

RADT 427 84.5% (77.3% t0 89.7%) | 95.3% (92.3% to 97.2%)

The authors stated that “This
prospective study found the sensitivity
of the cobasLiatStrep A assay to be
greaterthan that of RADTSs, and
equivalentto culture, coupled with a 15-
minute turnaround time, demonstrating
that POC testing does not always
presenta trade-off between time and
accuracy. This improvementin
diagnostic sensitivity has the potential
to improve the diagnosis and
management of pediatric patients with
acute pharyngitisin primary care
settings.”” Page 1133

AAFP = American Academy of Family Phy sicians; ACP = American College of Physicians; ClI =confidence interval; ED = emergency department; ELISA = enzy me-linked
immunosorbent assay ; FISH =fluorescence in situ hy bridization; GA strep (or GAS) = group A streptococcus;HRQoL =health-related quality of life; ICER =incremental
cost-effectiveness ratio; LE =leukocy te esterase; NA = not applicable; NPV = negativ e predictiv e value; OIA = optical immunoassay ; PCR = poly merase chain reaction;
POCT = point of care testing; PPV = positiv e predictiv e; strep = streptococcus; QALY = quality adjusted life y ear
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