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Aim 
THE AIM of this study was to evaluate the use of rapid antigen 
detection tests to provide timely service for diagnosis and treatment 
of group A streptococcus (GAS) positive results for children 
experiencing pharyngitis symptoms. Using rapid antigen detection 
testing for GAS, as part of diagnostic screening, may be an effective 
intervention to reduce rheumatic fever hospital admission rates in 
Aotearoa New Zealand. 

Background
Rheumatic fever is an autoimmune disease evolving from a GAS 
pharyngitis infection (Sika-Paotonu et al., 2017). It is a serious, 
potentially life-threatening illness and is preventable with early 
detection and intervention. The most severe complication of 
rheumatic fever is rheumatic heart disease, which can cause 
inflammation and scarring of the heart valves (Sika-Paotonu et al., 
2017). The Ministry of Health is concerned about rates of rheumatic 
fever among Māori and Pacific children, which result from the 
complications of untreated or undiagnosed GAS pharyngitis (Ministry 
of Health, 2019). 

Current practice test for GAS testing involves taking throat swabs 
from students with sore throats, which are sent to the nearest 
laboratory for culture. The advantage of sending a throat culture 
to the laboratory is the ability to detect GAS from small amounts 
of bacteria on the swab. A limitation of this approach is the waiting 
time for results, which can take three to five days (Cohen et al., 
2013). The waiting time for throat-swab results puts the student 
and close contacts at risk of spreading GAS pharyngitis infection. 
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In most cases, by the time the results have been received, it is 
inevitable the infection has spread to close contacts and household 
family members. School principals are also concerned about the 
spread within classrooms to classmates and teachers. To reduce 
transmission, some schools in South Auckland have adopted a 
policy (guided by the Ministry of Health [2018] recommendations) 
that students are excluded from school until well and have received 
antibiotic treatment (from their general practitioner or Mana Kidz 
Nurse) for at least 24 hours before returning to school.

Bringing in an alternative diagnostic tool such as a rapid antigen 
detection test (RADT) could improve service delivery and the 
treatment regime. RADT detects the presence of strep A antigen on 
a throat-swab specimen and provides GAS results within five to 25 
minutes (Ngaio Diagnostics, 2019). Ngaio Diagnostics (2019) argues 
the RADT has high sensitivity (correctly detecting 95.1 percent 
of patients with infection) and specificity (correctly detecting 97.8 
percent of patients who do not have an infection), and that it has 
overall accuracy of 97.1 percent. The use of point-of-care testing 
allows for the best treatment decisions to be made at the time of the 
consultation, thus saving time, reducing referrals and increasing the 
efficiency of patient care (American Academy of Paediatrics, 2012; 
WHO, 2017). 

Methods 
For this study, meta-ethnography was the approach used to 
synthesise the findings of published research on this subject. Meta-
ethnography uses an interpretive approach to research synthesis, 
combining and translating the findings of primary studies in ways that 
preserve the context and concepts in the original studies, but at the 
same time offers new interpretations of them (Lockwood & Hannes, 
2011).

Primary qualitative research articles were searched using 
key search terms “RADT”, “GAS pharyngitis”, “throat culture”, 
“streptococcal infection”, “diagnostics and antibiotic prescription”, 
“rheumatic fever”, and “children”. Search phrases included “point-of-
care tests”, “pharyngotonsillitis”, “acute sore throat”, “strep throat”, 
“pharyngitis”, “streptococcus pyogenes”, “respiratory tract infection”, 
“rheumatic heart disease”, “acute rheumatic fever microbiology test”, 
“bacteriology”, “paediatrics” and “child/teens”. Infants (birth to 23 
months) and adults (19-plus years) were excluded to target the age 
range where rheumatic fever is predominant. The articles sourced 
for the synthesis were published in the Scopus, Medline (OVID), 
PubMed, Science Direct, Cochrane, Gale, CINAHL, Google Scholar, 
BMJ, Clinical Key and DOAJ databases.

Using the CASP critical appraisal tool for qualitative studies, the 
articles selected were evaluated to determine eligibility for inclusion. 
Twenty-nine studies met the inclusion criteria. The lead researcher 
then read and evaluated each article to follow France et al’s (2019) 
process of finding themes in the research studies, translating them into 
concepts then amalgamating these to reach new interpretations of the 
material.  
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Findings  
This review found there were advantages to using RADT for GAS 
infection – these included reducing the spread of GAS infection 
and reducing rheumatic fever admission rates. The synthesis of the 
studies identified three key elements: closure of time gaps; antibiotic 
stewardship; and quality assurance. 
Closure of time gaps 
RADT reduces time gaps in GAS testing and treatment. The 
optimised time period to treat a GAS infection safely with antibiotics 
is nine days before the possible onset of rheumatic fever (Clerc & 
Greub, 2010). Studies from the United States (US) (Gieseker et 
al., 2003), Turkey (Küçük et al., 2014), Poland (Stefaniuk et al., 
2017), and New Zealand (Upton et al., 2015) found that using RADT 
reduces the incidence of rheumatic fever through rapid turnaround in 
detecting GAS-positive pharyngitis. Transmission rate is thus reduced 
in school classrooms, homes and community settings (Ehrlich et al., 
2002). RADT proved a suitable alternative for young, uncomplicated 
clients who had difficulty accessing their GP at the time of symptom 
onset (Papastergiou et al., 2018).  

RADT testing is more cost-effective than throat swabbing, with 
fewer processing steps, which reduces service costs (Edmonson 
& Farwell, 2005; Ehrlich et al., 2002). Internationally, physicians 
acknowledged that using RADT reduced the waiting time for 
diagnosis and treatment as results were gained in one consultation 
(Gieseker et al., 2003; Orda et al., 2016). However, a small minority 
of practitioners said consultation times were lengthy, because they 
had to carry out a diagnostic test, physical assessment and treatment 
all in one consultation (Bourbeau, 2003). Bulk throat swabbing for 
RADT was not an option as each test needed to be acted on before 
the child left the clinic (Bourbeau, 2003). Practitioners noted the test 
was reasonably simple to use and, with practice, they would become 
more proficient in its use, which would reduce consultation time 
(Bourbeau, 2003).
Antibiotics stewardship: The need to accurately prescribe 
antibiotics is essential to antibiotic stewardship (Al-Najjar & Uduman, 
2007), and RADT helps general practitioners accurately prescribe 
antibiotics (Alp et al., 2018; Bulut et al., 2020; Ehrlich et al., 
2002). Misuse of antibiotics can contribute to bacterial resistance, 
therapeutic failure and adverse effects, such as drug toxicity and drug 
interaction (Llor et al., 2014). Having visual results from the RADT 
also helped reinforce to practitioners when antibiotic treatment was 
not required, and helped them reassure clients of this more quickly, 
than if they were relying on clinical signs and symptoms alone (Al-
Najjar & Uduman, 2007).  However, some prescribers were reluctant 
to use the RADT as a differential diagnostic tool, and gave antibiotics 
based on their own clinical assessment (Leydon et al., 2013), or 
their judgement that all bacterial infections should be treated with 
antibiotics (Gröndal et al., 2015; Hedin et al., 2014).  

The stopping and starting of antibiotic treatment can create a 
culture of overuse and misuse (Llor et al., 2014). RADT can prevent 
this by confirming a result at the time of the initial consultation.  
Quality assurance: Quality assurance measures include the 
implementation of appropriate clinical policies and procedures to 
ensure RADT tests are used for the right person at the right time 
and in the right context (Luo et al., 2019). Quality assurance is 
essential to ensure RADT is used as recommended. Barakat et al 
(2019) observed that children who have been treated for recent GAS 

pharyngitis might give a false positive RADT that is rarely seen in 
children not recently treated. The false positive RADT may be caused 
by the presence of non-degraded antigenic proteins that stay even in 
the absence of viable GAS in the pharynx (Barakat et al., 2019). This 
study found children five years and under had significantly higher 
false positives than older children. It concluded that RADT testing 
should be reserved for children who had not been treated for a GAS 
infection in the previous 28 days (Barakat et al., 2019).

Gieseker et al (2003) said that RADT GAS-negative results 
in children should be backed up with laboratory throat culture to 
ensure an accurate result. The American Society of Infectious 
Diseases (American Academy of Paediatrics, 2012) recommends all 
RADT GAS-negative results in children should be followed up with 
laboratory testing.  

The need for space to perform RADT testing is critical to its 
introduction and success in practice (Gazzano et al. 2016). The 
development of RADT training workshops for practitioners is 
beneficial, as the person performing the test is a crucial to its 
success and accuracy (Gazzano et al. 2016). According to Gazzano 
et al, practitioners agreed that training was essential to ensure 
competency. RADT training should align with the manufacturer’s 
diagnostic guidelines (Bourbeau, 2003).

Conclusion 
This synthesis of research studies found that RADT testing improved 
outcomes for children with illness associated with GAS infection. It 
also decreased the severity of illness by allowing early intervention 
with antibiotics. The introduction of RADT testing may help reduce 
some of the barriers that exist in the current throat-swabbing practice, 
and in turn may reduce overall rheumatic fever rates. These findings 
suggest rheumatic fever programmes need to be realigned to support 
RADT pilots, as part of public health sector modernisation and 
change. RADT testing in primary health care settings, especially in 
areas of high deprivation, would best support the Ministry of Health 
strategy of reducing rheumatic fever.  
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