
 
 
 

Charles Darwin University

Performance and Practicality of a Rapid Molecular Test for the Diagnosis of Strep A
Pharyngitis in a Remote Australian Setting

Pickering, Janessa L.; Barth, Dylan D.; Bowen, Asha C.

Published in:
The American Journal of Tropical Medicine and Hygiene

DOI:
10.4269/ajtmh.20-0341

Published: 02/12/2020

Document Version
Publisher's PDF, also known as Version of record

Link to publication

Citation for published version (APA):
Pickering, J. L., Barth, D. D., & Bowen, A. C. (2020). Performance and Practicality of a Rapid Molecular Test for
the Diagnosis of Strep A Pharyngitis in a Remote Australian Setting. The American Journal of Tropical Medicine
and Hygiene , 103(6), 2530-2532. https://doi.org/10.4269/ajtmh.20-0341

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 24. May. 2023

https://doi.org/10.4269/ajtmh.20-0341
https://researchers.cdu.edu.au/en/publications/c16c7981-1b00-4568-a630-d8fe9028a3b9
https://doi.org/10.4269/ajtmh.20-0341


Am. J. Trop. Med. Hyg., 103(6), 2020, pp. 2530–2532
doi:10.4269/ajtmh.20-0341
Copyright © 2020 by The American Society of Tropical Medicine and Hygiene

PerformanceandPracticality of aRapidMolecular Test for theDiagnosisofStrepAPharyngitis in a
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Abstract. Over 5 days, 120 schoolchildren from two schools in the remote Kimberley region of Australia were
screened for Strep A pharyngitis. Molecular point-of-care testing identified Strep A pharyngitis in 13/18 (72.2%) symp-
tomatic children. The portability and feasibility of molecular point-of-care testing was highly practical for remote settings.

Delivery of health care in remote settings can be difficult,
in part because of a shortage of healthcare professionals
and the physical and logistical barriers to service delivery,1

resulting in reliance on a mobile healthcare workforce with
high turnover.2 These barriers underpin inequitable health
outcomes for remote-living people comparedwith urban-dwelling
populations.1

Traditional culture-based laboratory methods used to di-
agnose group A streptococcal (Strep A, Streptococcus pyo-
genes) pharyngitis may take up to 5 days before results
become available for clinical care in remote locations in Aus-
tralia, andmay be impossible inmany parts of theworld where
microbiology laboratories are unavailable.3,4 Molecular point-
of-care tests (PoCTs) offermany advantages for timely clinical
management such as reducing the “time to diagnosis” and
guiding immediate treatment decisions,5 and limiting the
underdiagnosis andoverdiagnosis of StrepA in populations at
risk of serious complications, which may prevent acute
rheumatic fever (ARF) and heart disease (RHD)6 as well as
antibiotic resistance, and antibiotic shortages.7,8 We evalu-
ated the performance of the IDNOWPoCT (previously Alere I)9

to detect Strep A in an ongoing pharyngitis and impetigo
surveillance in remote Australian children. This is the first de-
scription of ID NOW testing in remote Australian settings.
This study was nested in a larger, school-based surveil-

lance study for Strep A pharyngitis and impetigo in children
aged 5–15 years living in the Kimberley region of Western
Australia (WA), Australia (Figure 1). The Kimberley is a large
(423,517 km2), sparsely populated region in northern WA with
a permanent population of 34,364 (2016 Australian Bureau of
Statistics census data). Aboriginal peoplemake up∼40.0%of
the Kimberley’s population, with the majority living in small,
isolated communities of < 1,000people throughout the region.
Ethics approval was obtained from the Western Australia

Aboriginal Human Research Ethics Committee (WAAHEC,
892), theUniversity ofWesternAustralia (UWA,RA/4/20/5101)
Human Research Ethics Committee, Kimberley Aboriginal
Health Planning Forum research subcommittee, and the WA
Catholic Education Office (RP2018/55). Written informed
consent to participate in the surveillance study was obtained
from the parent/legal guardian of each participant and verbal
assent confirmed from all children before sample collection.

Every consented child present at two primary schools were
interviewed and examined for pharyngitis using a checklist of
symptoms and clinical decision rules used in low-resource
settings.10 A photo of the throat was obtained, and the size of
the tonsils was graded using the Brodsky grading scale.11

Swabs of the tonsillar fossa were collected according to a
standard procedure using cotton swabs (Copan, Brescia,
Italy); stored in skimmilk, soy trypticase, glucose, and glycerol
broth (SGGB) (PathWestMedia, Perth, Australia); refrigerated;
and transported to the Telethon Kids Institute microbiology
laboratory (Perth) for storage at −80�C for up to 2 months
before culture.3,12

For children with sore throats, a second cotton swab was
obtained for PoC testing immediately after the first swab to
minimize patient discomfort. The ID NOW machine (Abbott,
Chicago, IL) was operated by three study staff as per the
manufacturer’s instructions. Instructional materials are avail-
able online.13 Swabs were immediately processed using the
ID NOWon-site followed by storage in SGGB and transported
to Perth. Staff reports on the practicality of the PoCT were
collected using face-to-face interviews.
Swabs were cultured for Strep A using standard laboratory

methodology,14 on horse blood agar (HBA) and HBA con-
taining colistin and nalidixic acid plates (PathWest Media).
Semi-quantitative counts for each sample were recorded as
either£10colony-forming units (CFUs), 11–50CFUs, and>50
CFUs but not the predominant colony type, or the pre-
dominant colony type. Streptococcus pyogenes was identi-
fied with bacitracin sensitivity and latex agglutination testing
for all streptococcal groups (Oxoid, Hampshire, United
Kingdom).
Statistical analysis was performed using STATA (Stata-

Corp, College Station, TX) to calculate descriptive statistics
and test of significance. The Student’s t-test was used to
evaluate the association between the average number of
symptoms and the likelihood of a positive Strep A result.
Of 120 children assessed during surveillance, 20 (16.7%)

reported sore throat symptoms (andwere later referred to their
local healthcare service for treatment). The mean age was 10
years (SD = 2.03). There were 5/18 males (27.8%), and 12/18
(66.7%) were Aboriginal. Eighteen of these 20 (90.0%) pro-
vided a swab for PoC testing and 17/18 (94.4%) for culture.
Culture was performed on the stored PoCT swab for this
participant only.
Clinical symptoms among the 18 PoCT participants were

throat pain (15, 83.3%), difficulty swallowing (9, 50.0%), rhi-
norrhea (8, 44.4%), cough (5, 27.7%), hoarseness (2, 11.1%),
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tonsillar erythema (9, 50.0%) and swelling (10, 55.5%), exu-
date on the pharynx (3, 16.7%) and tonsils (3, 16.7%), tender
anterior cervical lymph node (5, 27.7%), and anterior cervical
lymph nodes > 1.5 cm in diameter (3, 16.7%). Tonsillar hy-
pertrophy grades 1 (5, 27.7%), 2 (4, 22.2%), and 3 (9, 50.0%)
were observed. There was no significant difference in the
number of symptoms (P = 0.23) between participants with
positive PoCTs (mean = 5.1, SD = 2.7) and those who tested
negative (mean = 3.3, SD = 2.1). Likewise, there was no sig-
nificant difference (P = 0.09) between participants with posi-
tive culture (mean = 5.6, SD = 2.7) and those who had a
negative result (mean = 3.5, SD = 2.1).
Strep A was identified in 13/18 (72.2%) of children by the

PoCT and in 9/18 (50.0%) by culture. Of those positive for
Strep A, five samples recorded < 10 CFUs, three were within
11–50CFUs, and onewas > 50CFUs but not the predominant
colony type. All five children negative for the PoCT were also
negative for Strep A culture. Group C Streptococcus was
identified by culture in one child with a positive PoCT, despite
no evidence of Strep A on culture, and in another child with a
negative PoCT.We found a sensitivity of 100%and specificity
of 55% for the PoCT with the positive predictive value of 69%
and the negative predictive value of 100%.
Staff reported several benefits of the PoCT technology.

Highly technical training was not required, and staff with lim-
ited laboratory background were able to perform the test
easily. A criticism of the test was the accumulation of bio-
hazard waste from single-use testing plastics and solutions
provided with each kit which required external disposal. The
PoCT device is small, portable, and easily transported, and a
customized carry bag for the device is suggested. Ambient
temperatures were up to 35�C, and maintaining the optimal
temperature for the machine (15–30�C and 10–80% relative
humidity) was achieved within air-conditioned offices. The
processed PoCT swab could be cultured (off-label use) and
matched with primary culture results; this may facilitate a
single swab in future. Test results were available quickly,

aiding face-to-face discussions and treatment referral. The
immediate positive test gave staff language to use when
speakingwith thechild about their sore throat in real time. Staff
then liaised with the study nurse to notify parents and care-
givers within the day to initiate antibiotic treatment in a timely
manner.
We report the first results of molecular Strep A PoCTs in

remote settings which adds to the urban primary care
literature.7,9 Before this study, laboratory-based studies have
confirmed the value of PoC testing for remote or resource-
poor high-risk populations15 where they can be used in the
prevention of ARF. In our pilot, we found PoC testing to add
value to the diagnosis of Strep A pharyngitis as part of our
school-based surveillance activities. PoC testing was more
sensitive than culture in identifying Strep A. There was no
obvious correlation between symptomatology and PoCTs or
culture; however, the number of children with pharyngitis was
too low to allow symptom-specific statistical analysis. The
value of accuratemolecular testing over clinical algorithms for
the diagnosis of pharyngitis (less sensitive and specific) has
the potential to reduce under and over prescription of antibi-
otics, with improved patient outcomes (e.g., fewer ARF cases
and lower antimicrobial resistance rates). In high-risk settings
for ARF and RHD, overdiagnosis is much less of a concern.
Point-of-care testing had the additional benefit of a known

Strep A result which facilitated improved patient, parent, and
healthcare worker education. Although used in a research
setting, the known high sensitivity of this platform facilitated
quick and clear communication. In combination with symp-
toms, the PoCT may help improve early treatment of children
with sore throats (and primary prevention of ARF).
Further research in implementation and health economic

analyses areneeded toprogress this towardclinical care.8 These
efforts must address the need for testing to meet standards,
quality control and assurance, and adequate education and
training of healthcare professionals.16 These barriers can be
overcome; staff with limited training could easily use the PoCT
machinery, and the test itself has a low false-negative rate.
Limiting the cost per test is also essential for PoCT integration.
Our pilot study has some limitations. Children may have

reported a sore throat to miss class time, but only one child
had a single symptom and was negative on the PoCT. Our
sample size was also small. We only used PoCTs for symp-
tomatic children as thiswas a primary validation study of a test
with a low risk of false-positive results.
We report Strep A PoCTs for pharyngitis have value in re-

moteAustraliansettingswhere theburdenofARF ishigh. Theuse
of such tests should be encouraged to guide timely treatment.
Further analyses (e.g., health economic evaluation) are needed in
Australia to progress this simple technology into clinical care.
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