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Evaluation of the Efficacy of the Biogold Strep A Rapid
Antigen Test for the Detection of Group A
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Tespitinde Biogold Strep A Hizli Antijen Testinin Etkinliginin
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ABSTRACT

Obijective: Group A beta-haemolytic Streptococcus (GAS) cause 20-40% of childhood pharyngitis and 5-15% of adult pharyngitis. Without timely
treatment, GAS can lead to severe complications, such as acute rheumatic fever and post-streptococcal glomerulonephritis. Early identification
is crucial for preventing these outcomes. Rapid antigen tests (RAT) have opened a very useful diagnostic field in the diagnosis and treatment of
acute tonsilopharyngitis. This study aimed to assess the effectiveness of the Biogold Strep A Card test compared with the gold-standard culture
method.

Methods: This study included 6,188 throat swab samples submitted between January 2022 and May 2023. Samples were tested using both the
Biogold Strep A Card (Bioriver, Tiirkiye) and culture methods.

Results: Among 6,188 patients, 2,717 (43.9%) were female and 3,471 (56.1%) male, with a mean age of 11.8+9.6 years. Among the patients
examined, 17.2% (1,062) had positive cultures, while 18.7% (1,155) tested positive by the Biogold Strep A RAT. The Biogold Strep A Card test
showed a sensitivity of 75.6%, specificity of 93.1%, positive predictive value of 69.4%, negative predictive value of 94.8%, and overall accuracy of
90.1%.

Conclusion: Initiating antibiotic therapy in patients with positive RAT results may reduce the risk of complications, particularly in children aged
5-15 years. For patients with negative RAT results, avoiding unnecessary antibiotics helps prevent resistance. Culturing RAT-negative cases further
minimizes misdiagnosis and incomplete treatment.
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Amag: A grubu beta-hemolitik Streptokoklar (GAS) cocukluk ¢agi farenjitlerinin %20-40"ina ve yetiskin farenijitlerinin %5-15'ine neden olmaktadir.
Zamaninda tedavi edilmeyen GAS, akut romatizmal ates ve post-streptokokal glomerilonefrit gibi ciddi komplikasyonlara yol agabilir. Bu
sonuglarin dnlenmesi icin erken teshis cok énemlidir. Hizli antijen testleri (RAT), akut tonsilofarenijitin tani ve tedavisinde c¢ok yararli bir tani alani
agmistir. Bu ¢alismada Biogold Strep A Card testinin altin standart olan kiltlr ydntemine kiyasla etkinliginin degerlendirilmesi amaglanmustir.
Gereg ve Yéntem: Bu calismaya Ocak 2022 ve Mayis 2023 tarihleri arasinda génderilen 6.188 bodaz siiriintli rnedi dahil edilmistir. Ornekler hem
Biogold Strep A Card (Bioriver, Turkiye) hem de kiltir yontemleri kullanilarak test edilmistir.

Bulgular: Toplam 6188 hastanin 2.717'si (%43,9) kadin ve 3.471'i (%56,1) erkek olup yas ortalamasi 11,8+9,6'dir. incelenen toplam hasta sayisinin
%17,2'sinde (1.062) kiltlr testi pozitif ¢ikarken, %18,7'sinde (1.155) Biogold Strep A RAT testi pozitif cikmistir. Biogold Strep A Card testi %75,6
duyarlilik, %93,1 6zgullik, %69,4 pozitif ngori degeri, %94,8 negatif 6ngéri degeri ve %90,1 genel dogruluk géstermistir.

Sonug: RAT sonuglari pozitif olan hastalarda antibiyotik tedavisinin baslatilmasi, ézellikle 5-15 yas grubunda komplikasyon riskini azaltabilir. RAT
sonucu negatif olan hastalarda gereksiz antibiyotik kullanimindan kaginmak direnci 6nlemeye yardimei olur. RAT-negatif olgularin kiltire edilmesi
yanlis tani ve eksik tedaviyi en aza indirir.
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INTRODUCTION

Approximately 16% of adults and 41% of children are
diagnosed with pharyngitis annually (1). Group A beta-
haemolytic Streptococcus (GAS) [Streptococcus pyogenes
(S. pyogenes)] is the most prevalent bacterial cause of
infectious pharyngitis. It is estimated that GAS is responsible
for 20 to 40% of cases of pharyngitis in children and 5 to 15%
in adults (2,3). The most common symptoms of the disease
are sore throat, fever, tonsillar exudates, and swollen cervical
lymph nodes. As the symptoms of bacterial pharyngitis are
similar to those of viral pharyngitis, diagnosis based on
clinical features alone (4). Although scores such as Centor
and Mclsaac have been developed to facilitate clinical
decision-making in the diagnosis of GAS pharyngitis, the
use of culture and rapid antigen tests (RAT) is necessary to
obtain evidence-based results (1,5).

If GAS pharyngitis is not treated in a timely manner, it may
result in an increase in the prevalence of suppurative and
non-suppurative complications, including acute rheumatic
fever (ARF), rheumatic heart disease, post-streptococcal
glomerulonephritis, bacteremia, peritonsillar abscess, and
retropharyngeal abscess, as well as increased mortality
rates (6). It is therefore of utmost importance to rapidly
detect the presence of GAS in order to prevent the adverse
complications that may result (3).

The most reliable method for diagnosing GAS is the culture
of a throat swab. However, the lengthy diagnostic period,
which can take 24-48 hours, significantly limits the effective
utilisation of the throat culture method (6,7). This presents
a considerable challenge in low-income countries, where
patients are less likely to return to the clinic for follow-
up and treatment (8). RATs have been developed for
this purpose, providing results within a short timeframe,
thereby facilitating prompt administration of targeted
treatment. The administration of targeted therapy is also
advantageous in preventing the emergence of antibiotic
resistance.

Currently, numerous RATs are available, each employing
a distinct methodology to detect GAS antigens (7). The
most commonly employed RATs in clinical practice are
enzyme-based and use immunochromatographic (lateral
flow) methodology. The tests are based on the detection
of Lancefield group A carbohydrates, which are GAS-
specific cell wall antigens (3,4). The diagnostic sensitivity of
these tests ranges from 59% to 100%, while their specificity
ranges from 54% to 100% (4). A negative test result does not
definitively rule out the diagnosis of GAS and necessitates
performing an additional throat culture (9).
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The objective of this study was to assess the diagnostic
accuracy of the Biogold Strep A Card test (Bioriver, Turkiye),
a rapid assay to detect GAS in throat swab samples,
compared with GAS culture results in patients with a
preliminary diagnosis of acute tonsillopharyngitis.

METHODS

The present study encompasses 6,188 throat swab samples
obtained from patients with a preliminary diagnosis of
pharyngitis and sent to our laboratory between January
2022 and May 2023. As previously stated, the samples were
cultured simultaneously with RAT. Sampling was conducted
with two swabs (Microcult, Turkiye) to sample both tonsils
and the posterior pharyngeal wall. One was used culture,
and the other for RAT detection. The Biogold Strep A Card
test (Bioriver, Turkiye), which is based on a lateral-flow
immunoassay, was employed to detect the GAS antigen
in throat swabs. The samples were inoculated on 5%
sheep blood agar and incubated at 37 °C in a 5-10% CO,
incubator for up to 48 hours. Identification was achieved
by bacitracin sensitivity testing, latex agglutination, PYR
testing, and matrix-assisted laser desorption/ionisation
time-of-flight mass spectrometry. A clinical isolate of S.
pyogenes, previously identified by molecular methods,
was employed for quality control purposes.

Ethics Approval

This study was approved University of Health Sciences
Turkiye, Sisli Hamidiye Etfal Training and Research Hospital
Clinical Research Ethics Committee (approval no: 4503,
date: 20.08.2024).

Statistical Analysis

Statistical calculations and data processing were performed
in Python using the NumPy and Pandas libraries. Qualitative
data were compared using the chi-square test and
McNemar's test.

RESULTS

The study included 6,188 patients, of whom 2,717 (43.9%)
were female and 3,471 (56.1%) were male. The age range
of the patients was 1-87 years, with a mean age of 11.8+9.6
years. A total of 5418 samples (87.6%) were derived from
paediatric clinics, of which 4,177 were derived from paediatric
emergency departments, and 770 samples (12.4%) were
derived from adult clinics. A total of 6,188 patients with a
preliminary diagnosis of pharyngitis underwent throat culture
and RAT in our laboratory. Of the total number of patients
examined, 17.2% (1,062) tested positive for culture, while
18.7% (1,155) tested positive for Biogold Strep A RAT. Table 1
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presents a comparative analysis of the results obtained from
culture and RAT testing across all age groups. The distribution
of patients with positive culture results by age group is as
follows: 29 patients were under 5 years of age, 998 patients
were between 5 and 15 years of age, and 35 patients were
over 15 years of age. Table 2 presents a comparative analysis
of culture and RAT test results in the 5-15-year age group. By
gender, the culture positivity rate was 16.8% among females
and 17.3% among males. No significant difference was
observed in the distribution of positive results (p>0.05). The
statistical results of the Biogold Strep A Card test compared
with culture are as follows: sensitivity, 75.6% and 76.0%;
specificity, 93.1% and 92.0%,; positive predictive value, 69.4%
and 73.1%; negative predictive value, 94.8% and 93.4%; and
test accuracy, 90.1% and 88.9% in the general population and
in patients aged 5-15 years, respectively.

DISCUSSION

The Biogold test was found to be a valuable tool for
patient treatment planning, with a sensitivity of 75.6% and
a specificity of 93.1% when compared with culture, which is
considered the gold standard.

Acute pharyngitis is frequently caused by viral infections.
As the clinical manifestations of viral pharyngitis and GAS
pharyngitis are similar, a decision based on clinical features
alone is not always accurate (6). Given the absence of a
vaccine against GAS, the disease can only be prevented
and treated with antibiotics (10).

The prescription of antibiotics based solely on clinical
findings, in the absence of appropriate diagnostic tests,
results in avoidable medical costs and an increase in
antibiotic resistance. While the average prevalence of
GAS in patients with pharyngitis in developed countries
is approximately 25%, reported antibiotic prescription

Table 1. Comparison of culture and rapid antigen test for all age groups

rates are two to three times higher (6,11,12). Furthermore,
the emergence of specific mutations in GAS has been
demonstrated to reduce penicillin  susceptibility (13-
15). Therefore, employing sensitive, specific, and rapid
microbiological diagnostic tests that provide reliable
evidence to prevent the emergence of antibiotic resistance.

The majority of patients included in this study were
children. GAS pharyngitis is a self-limiting infectious
disease. Nevertheless, the primary objective of therapy
is to prevent the development of suppurative and non-
suppurative complications in paediatric patients. The
administration of antibiotics is essential for reducing the
duration and severity of symptoms, limiting the spread
of the disease, and, most crucially, preventing non-
suppurative complications such as ARF (16).

RAT was developed as an alternative to culture, which
is currently regarded as the gold standard method for
diagnosing the disease. It is a lateral-flow immunoassay
that detects GAS antigen directly from throat swab samples
within five minutes (4). RATs offer several advantages,
including speed, ease of use, reduced risk of complications
through earlier treatment initiation, and prevention of

unnecessary antibiotic use (17).

In the meta-analysis conducted by Cohen et al. (3), 116
different RATs were analyzed across 98 publications. All
participants underwent both a RAT and a throat culture, and
the mean sensitivity and specificity of RATs were reported
as 86% and 95%, respectively (3). In the study by Salvik et
al. (4), two distinct RATs were compared. A comparative
methodology, utilising the culture of S. pyogenes as
the reference standard, was employed. The diagnostic
sensitivities of the QuickVue® Dipstick Strep A test and
the DIAQUICK Strep A Blue Dipstick were 92% and 72%,
respectively; the diagnostic specificities were 86% and 98%,

Culture
Positive Negative Total
Positive 802 353 1155
Rapid antigen test
Negative 260 4773 5033
Total 1062 5126 6188
Table 2. Comparison of culture-rapid antigen test in 5-15 age group
Culture
Positive Negative Total
Positive 758 279 1037
Rapid antigen test
Negative 240 3396 3636
Total 998 3675 4673
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respectively. The findings indicated that both RATs exhibited
satisfactory performance in this study (4).

In a further study published in 2019, the diagnostic accuracy
of the QuickVue® Dipstick Strep A test was evaluated in
children with acute tonsillopharyngitis. Two throat swabs
were obtained RAT and culture. The culture method
demonstrated that the sensitivity and specificity of the
QuickVue® Dipstick Strep A test were 100% and 98%,
respectively (18).

The sensitivity and specificity of the RAT included in the
study were found to be 75.6% and 93.1%, respectively.
Upon evaluation of the results, it was determined that the
performance of the RAT test was adequate for the intended
purpose. In the 5-15-year age group, the sensitivity and
specificity of the RAT were 76.0% and 92.0%, respectively.
These findings demonstrate that the selected RAT exhibits
consistent performance in accurately detecting patients
with a positive GAS result across all age groups.

A study revealed that 28% of antibiotic prescriptions for
paediatric patients evaluated for pharyngitis were not in
accordance with the guidelines, predominantly because
antibiotics were prescribed despite negative GAS test results
(19). In accordance with international recommendations, a
positive RAT result can be considered a true positive, given
the high specificity of the test. Conversely, in the event of a
negative RAT result, it is recommended that a throat culture
be conducted for confirmation, given that the sensitivity of
certain RATs has been observed to decline by up to 70%
(7,17,20,21).

In the present study, the specificity was 93.1% in the general
population and 92.0% in the 5-15-year age group. This
suggests that the test has a low probability of incorrectly
classifying healthy individuals as positive (false positives).
A false-positive RAT result may result from streptococcal
species in the pharynx, including commensal Streptococcus
milleri and  Streptococcus intermedius—which express
a carbohydrate antigen in common with group A
streptococci—or from nutritional variants of group A
streptococci or non-haemolytic group A streptococci, which
are challenging to identify by culture on standard blood
agar plates (17). Furthermore, research has demonstrated
that the inhibition of Staphylococcus aureus using molecular
techniques can prevent the proliferation of GAS on culture
plates (22).

Although some parameters differed between the 5-15 age
group and the general population when evaluated by age
range, the overall performance of the test was satisfactory
for both groups. The identification of streptococci has
historically been regarded as the gold standard for the
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diagnosis of streptococcal infections. However, there is
a risk of contamination with the natural flora of the upper
respiratory tract when throat swab samples are collected for
culture. Furthermore, optimal sampling of both the tonsils
and the posterior pharyngeal wall can be challenging in
young children, with culture sensitivity potentially reduced
by up to 20% when sampling is suboptimal (23,24). This
consequently results in false-negative culture results.
Culture performance is influenced by the conditions used
for cultivation and incubation (24). Moreover, culture results
cannot distinguish active infection from the GAS carrier
state (17). In the present study, serological confirmation
was not employed to differentiate between active infection
and carrier state. The present study was designed on the
assumption that all patients with positive culture results
were truly infected and that no false-positive results were
obtained.

Study Limitations

A potential limitation of this study is the lack of clinical data
on patients, including information on antibiotic use. The
lack of documentation for patients from whom only a single
swab was collected constitutes a limitation for the analysis
of test results. In the study, true false-positive results could
not be confirmed because a second confirmation test
[polymerase chain reaction (PCR) or a different RAT] was not
performed on samples that were RAT-positive but culture-
negative. Additionally, since no second verification test
(PCR or a different RAT) was applied to samples that were
RAT-positive but culture-negative, true false-positive results
could not be identified. The principal strength of this study
is that it examines the relationship between culture and RAT
using a large number of patient samples (n=6,188).

CONCLUSION

The data presented here support the conclusion that the
risk of complications can be reduced by initiating antibiotic
treatment early in patients with positive RAT results in clinical
settings. In patients with negative results, unnecessary
antibiotic use will be avoided, reducing the development
of antibiotic resistance. Furthermore, given that a fully
optimised RAT has yet to be developed, implementing a
culture-based approach when RAT results are negative will
help avoid misdiagnosis and incomplete treatment.

GAS infection can lead to numerous complications. The full
extent of the healthcare burden and its effects on the global
economyremaintobe elucidated. Giventhe aforementioned
considerations, further studies are necessary to elucidate
the global impact and disease burden associated with GAS.



Bulut et al. Efficacy of Biogold Strep A Test for Detecting Group A Streptococci in Throat Swabs

ETHICS

Ethics Committee Approval: This study was approved
University of Health Sciences Turkiye, Sisli Hamidiye Etfal
Training and Research Hospital Clinical Research Ethics
Committee (approval no: 4503, date: 20.08.2024).

Informed Consent: Retrospective study.

FOOTNOTES

Authorship Contributions

Consept: M.E.B., U.T,, H.T,, EA,, Design: M.E.B., H.T,, S.P,
E.A., Data Collection or Processing: M.E.B., U.T.,, S.R.S., H.T,
S.P, E.A., Analysis or Interpretation: M.E.B., U.T,, S.R.S., H.T,
S.P, E.A,, Literature Search: M.E.B., U.T,, SRS, H.T,, EA,
Writing: M.E.B., U.T,, S.R.S., H.T., S.P, EA.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declare that this study
received no financial support.

REFERENCES

1.

Kanagasabai A, Evans C, Jones HE, Hay AD, Dawson S, SavoviX
J, et al. Systematic review and meta-analysis of the accuracy of
Mclsaac and Centor score in patients presenting to secondary care
with pharyngitis. Clin Microbiol Infect. 2024;30:445-52.

Wessels MR. Clinical practice. Streptococcal pharyngitis. N Engl J
Med. 2011;364:648-55.

Cohen JF, Bertille N, Cohen R, Chalumeau M. Rapid antigen
detection test for group A Streptococcus in children with
pharyngitis. Cochrane Database Syst Rev. 2016;2016:CD010502.

Selvik UG, Boija EE, Ekvall S, Jabbour A, Breivik AC, Nordin G, et al.
Performance and user-friendliness of the rapid antigen detection
tests QuickVue dipstick strep A test and DIAQUICK Strep A Blue
Dipstick for pharyngotonsillitis caused by Streptococcus pyogenes
in primary health care. Eur J Clin Microbiol Infect Dis. 2021;40:549-
58.

Muthanna A, Shamsuddin NH, Abdul Rashid A, Ghazali SS, Hamat
RA, Mawardi M, et al. Diagnostic accuracy of centor score for
diagnosis of group A streptococcal pharyngitis among adults in
primary care clinics in Malaysia. Malays J Med Sci. 2022;29:88-97.

Kim HN, Kim J, Jang WS, Nam J, Lim CS. Performance evaluation of
three rapid antigen tests for the diagnosis of group A Streptococci.
BMJ Open. 2019,9:e025438.

Lean WL, Arnup S, Danchin M, Steer AC. Rapid diagnostic tests
for group A streptococcal pharyngitis: a meta-analysis. Pediatrics.
2014;134:771-81.

Rimoin AW, Walker CL, Hamza HS, Elminawi N, Ghafar HA, Vince A,
et al. The utility of rapid antigen detection testing for the diagnosis
of streptococcal pharyngitis in low-resource settings. Int J Infect
Dis. 2010;14:e1048-53.

Tanz RR, Gerber MA, Kabat W, Rippe J, Seshadri R, Shulman ST.
Performance of a rapid antigen-detection test and throat culture
in community pediatric offices: implications for management of
pharyngitis. Pediatrics. 2009;123:437-44. Erratum in: Pediatrics.
2009;124:846.

. Brouwer S, Rivera-Hernandez T, Curren BF, Harbison-Price N, De

Oliveira DMP, Jespersen MG, et al. Pathogenesis, epidemiology

20.

21.

22.

23.

24.

and control of group A Streptococcus infection. Nat Rev Microbiol.
2023;21:431-47. Erratum in: Nat Rev Microbiol. 2023;21:619.

. Kim IU, Yang MY, Jung HR, Kung EK, Huh HJ. Clinical manifestations

of group A streptococcal pharyngitis and comparison of usefulness
of two rapid streptococcal antigen tests. Lab Med Online.
2016;6:88-92.

. Wachtler H, Kaduszkiewicz H, Kuhnert O, Malottki KA, Maal3 S,

Hedderich J, et al. Influence of a guideline or an additional rapid
strep test on antibiotic prescriptions for sore throat: the cluster
randomized controlled trial of HALS (Hals und Antibiotika Leitlinien
Strategien). BMC Prim Care. 2023;24:75.

. Chochua S, Metcalf B, Li Z, Mathis S, Tran T, Rivers J, et al. Invasive

group A streptococcal penicillin binding protein 2x variants
associated with reduced susceptibility to R-lactam antibiotics in
the United States, 2015-2021. Antimicrob Agents Chemother.
2022;66:€0080222.

. Vannice KS, RicaldiJ, Nanduri S, Fang FC, Lynch JB, Bryson-Cahn C,

et al. Streptococcus pyogenes pbp2x Mutation Confers Reduced
Susceptibility to B-Lactam Antibiotics. Clin Infect Dis. 2020;71:201-
4. Erratum in: Clin Infect Dis. 2020;70:1265.

. Musser JM, Beres SB, Zhu L, Olsen RJ, Vuopio J, Hyyrylainen HL,

et al. Reduced in vitro susceptibility of Streptococcus pyogenes to
K-lactam antibiotics associated with mutations in the pbp2x gene
is geographically widespread. J Clin Microbiol. 2020,;58:01993-19.

. Anjos LM, Marcondes MB, Lima MF, Mondelli AL, Okoshi

MP. Streptococcal acute pharyngitis. Rev Soc Bras Med Trop.
2014,47:409-13.

. Lacroix L, Cherkaoui A, Schaller D, Manzano S, Galetto-Lacour

A, Pfeifer U, et al. Improved diagnostic performance of an
immunofluorescence-based rapid antigen detection test for group
A streptococci in children with pharyngitis. Pediatr Infect Dis J.
2018;37:206-11.

. Safizadeh Shabestari SA, Malik ZA, Al-Najjar FYA. Diagnostic

accuracy of QuickVue® dipstick strep A test and its effect on
antibiotic prescribing in children in the United Arab Emirates. BMC
Pediatr. 2019;19:429.

. Brennan-Krohn T, Ozonoff A, Sandora TJ. Adherence to

guidelines for testing and treatment of children with pharyngitis: a
retrospective study. BMC Pediatr. 2018;18:43.

Gerber MA, Shulman ST. Rapid diagnosis of pharyngitis caused by
group A streptococci. Clin Microbiol Rev. 2004;17:571-80.

Gerber MA, Baltimore RS, Eaton CB, Gewitz M, Rowley AH,
Shulman ST, et al. Prevention of rheumatic fever and diagnosis
and treatment of acute Streptococcal pharyngitis: a scientific
statement from the American Heart Association Rheumatic Fever,
Endocarditis, and Kawasaki Disease Committee of the Council
on Cardiovascular Disease in the Young, the Interdisciplinary
Council on Functional Genomics and Translational Biology, and
the Interdisciplinary Council on Quality of Care and Outcomes
Research: endorsed by the American Academy of Pediatrics.
Circulation. 2009;119:1541-51.

Cohen JF, Cohen R, Bidet P, Levy C, Deberdt P, d'Humiéres C,
et al. Rapid-antigen detection tests for group a streptococcal
pharyngitis: revisiting false-positive results using polymerase chain
reaction testing. J Pediatr. 2013;162:1282-4.

Fox JW, Marcon MJ, Bonsu BK. Diagnosis of streptococcal
pharyngitis by detection of Streptococcus pyogenes in posterior
pharyngeal versus oral cavity specimens. J Clin Microbiol.
2006;44:2593-4.

Shulman ST, Bisno AL, Clegg HW, Gerber MA, Kaplan EL, Lee G, et
al. Clinical practice guideline for the diagnosis and management of
group A streptococcal pharyngitis: 2012 update by the Infectious
Diseases Society of America. Clin Infect Dis. 2012;55:1279-82.
Erratum in: Clin Infect Dis. 2014;58:1496.

71



