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Evaluation of rapid antigen test in child patients with group A
streptococcal tonsillopharyngitis

Fikriye MILLETLI-SEZGIN', Erdal UNLU?

ABSTRACT OZET
Objective:  The most frequently encountered Amag: Cocukluk caginda en sik goriilen
diseases in childhood are the upper respiratory tract hastaliklar ust solunum yolu enfeksiyonlandir.

infections. Although in our country the most common
agent of tonsillopharyngitis is viral, it ranks high in rates of
unnecessary use of antibiotics. Streptococcus pyogenes,
which is known as Group A streptococcus, is the most
common bacterial agent of acute tonsillopharyngitis.
The rate of Group A streptococcus causing cases of
tonsillopharyngitis in children varies between 20%-40%.
The gold standard for diagnosis of Group A streptococcus
is the throat culture test. However, faster methods have
been developed as it takes 24-48 hours to produce results.
This study aims to evaluate the effectiveness of the rapid
antigen test by comparing the results obtained from the

rapid antigen detection test and throat culture test.

Methods: In this study, the results from 297 throat
swab samples that had been sent to our laboratory with
a diagnosis of tonsillopharyngitis, which belonged to
patients who had presented to the pediatric diseases
clinic between the dates of February 2017-January
2018, were retrospectively evaluated. With one of the
samples, inoculation to sheep blood agar was performed
for the throat culture test, and simultaneously, the

rapid antigen test (TOYO, Turklab) was done on the

Ulkemizde tonsillofarenjitin en sik etkeni viriisler
olmasina ragmen gereksiz antibiyotik kullanimi
ust siradadir. Grup A streptokok olarak bilinen
Streptococcus pyogenes; akut tonsillofarenjitin en
sik bakteriyel etkenidir. Cocuklarda tonsillofarenjit
vakalarina neden olan Grup A streptokok orani %20
ile %40 arasinda degismektedir. Grup A streptokok
icin tamda altin standart bogaz kiiltiiridir. Ancak
sonuclanmasinin  24-48 saat siurmesinden dolay1
hizli yontemler gelistirilmistir. Bu calismada hizl
antijen tarama testi sonuclar ile kiiltir sonuclar
karsilastirilarak hizli antijen testinin etkinliginin

degerlendirilmesi amaglanmistir.

Yontem: Calismada Subat 2017-Ocak 2018

tarihleri arasinda cocuk hastaliklar1 poliklinigine

basvuran hastalardan tonsillofarenjit tanisiyla
laboratuvarimiza gonderilen 297 bogaz
sirlintiisii 6rneginin  sonucu retrospektif olarak

degerlendirilmistir. Alinan drneklerden biri ile bogaz
kilturu icin koyun kanli agara ekimi yapilmis, es
zamanli diger ornek ile hizli antijen testi (TOYO,

Turklab) calisiltmistir. Kulturde treyen beta hemolitik
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other sample. For suspected growth of beta hemolytic
colonies in the culture, bacitracin susceptibility and PYR

tests were also carried out.

Results: A total of 297 patients were inspected with
both culture test and rapid antigen test. The culture test
was positive in 55 (18.5%) of the samples, and the rapid
antigen test in 51 (17.1%). The rapid antigen test was
determined to have a sensitivity of 83.6%, specificity
of 97.9%, positive predictive value of 90%, negative

predictive value of 96.3%, and accuracy of 95%.

Conclusion: The utilization of the rapid antigen
test for the diagnosis of Group A streptococcus
tonsillopharyngitis will help restrain unnecessary use of
antibiotics. The prevention of resistance development
with proper use of antibiotics is of importance. Based
on the results of our study, the specificity of the rapid
test is high, but its sensitivity is lower. For this reason,
confirming negative results from the rapid antigen
test with the culture test is necessary with regard to

undertreatment and complications.

Key Words: Group A streptococcus, rapid antigen

test, throat culture, tonsillopharyngitis

siipheli kolonilerden basitrasin duyarliligi ve PYR

testi calisilmistir.

Bulgular: Toplam 297 hastada kiiltir ile
hizli antijen testi de calisilmistir. Orneklerin 55
(%18.5)’inde kultur pozitif, 51 (%17.1)’inde hizl
antijen testi Hizli

testinin duyarliligr %83,6, ozgiilligli %97,9, pozitif

pozitif bulunmustur. antijen
kestirim degeri %90, negatif kestirim degeri %96,3,

testin dogrulugu ise %95 olarak saptanmistir.

Sonug: Grup A

tamsinda hizli antijen testinin kullanimi gereksiz

streptokok tonsillofarenjit
antibiyotik kullaniminin oniine gecilmesine katki

saglayacaktir. Dogru antibiyotik kullanimi ile
birlikte diren¢ gelisiminin onlenmesi de 6nemlidir.
Calismamizin sonucuna gére hizli testin ozgilligu
yiiksek, duyarliligi daha diisiiktiir. Bu nedenle hizli
antijen testinde negatif bulunan sonuclarin kiltir
ile dogrulanmasi eksik tedavi ve yan etki acisindan

gereklidir.

Anahtar Kelimeler: Grup A streptokok, hizli

antijen testi, bogaz kiiltiiri, tonsillofarenjit

INTRODUCTION

Tonsillopharyngitis is most common causes of
The
causative microorganisms may be viral or bacterial.

applying to a doctor among child patients (1).

While viruses are the most common agents of
tonsillopharyngitis in children younger than 3 years,
the most predominant agent in children of ages 5-15
is Streptococcus pyogenes (Group A Streptococcus,
GAS) with a rate of 15-20% (2). When a patient with
acute tonsillopharyngitis is encountered, the most
important decision is to decide whether the agent is
viral or bacterial. An accurate diagnosis is important
for the prevention of serious complications such as
acute rheumatic fever and acute glomerulonephritis
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as well as restraining the unnecessary use of
antibiotics. Therefore, the microbiological diagnosis
needs to be made quickly and accurately.

The gold GAS in
microbiology laboratories is the throat culture test.

standard test used for

However, obtaining a report with throat culture takes
up to 48-72 hours. As a result, fast antigen tests were
developed. The most widely used rapid antigen tests
are the lateral flow immunoassay or methods based
on rapid immunochromatography (3). This study aims
to evaluate the effectiveness of the rapid antigen
test (RAT) we utilize in our laboratory by comparing
it with the culture test.



MATERIAL and METHOD

Throat swab samples obtained from patients who
had been diagnosed with tonsillopharyngitis at the
pediatric diseases clinic of our hospital between the
dates February 2017-January 2018 were included in
the study. Two throat coton swab (Or-Bak, Turkey)
samples were taken from the posterior pharynx and
tonsils of the patients and sent to the microbiology
laboratory. One of the samples was tested with the
rapid antigen test (TOYO, Turklab) in accordance
with the instructions of the manufacturer, while the
other sample was inoculated to sheep blood agar and
incubated for 48 hours at 37 °C. The presence of beta
hemolytic colonies in the plates was investigated at
the 24th and 48th hours. Identification was ensured
by performing the PYR kit (Bioanalyse, Turkey) and
bacitracin (Bioanalyse, Turkey) susceptibility tests on
the suspected colonies. The chi-square test was used
as a statistical method.

RESULTS

Results from a total of 297 patients, of which 145
(44.5%) were female and 152 (55.5%) were male, were
retrospectively evaluated in the study. The mean age
was 5.6+2.9 years. GAS growth in throat cultures
was detected in 55 of the 297 throat swab samples
included in the study. While positive RAT results were
obtained with only 46 of these samples that produced
positive culture growth results, in 5 samples, only RAT
was found positive (Table 1). It was determined in
our study that the rapid antigen test had a sensitivity
of 83.6% and specificity of 97.9%. The distribution
of culture results based on sex demonstrated no
(p>0.05).
distribution of patients with positive culture results
based on age; 11 patients were younger than the age
of 5, and 44 patients were in the 5-15 age range. The

significant differences Regarding the

distribution of positive RAT and culture results based
on seasons have been presented in Table 2.

Table 1. The comparison of results from culture-rapid antigen tests

Rapid antigen test

Group A Streptococcus Detection Positive Negative Total
Positive 46 9 55

Culture Negative 5 237 242
Total 51 246 297

Table 2. The evaluation of positive test results based on seasons

Positive culture test %

Positive rapid test %

Winter 17 (30.9%) 21 (41.1%)
Spring 7 (12.7%) 8 (15.7%)
Summer 3 (5.5%) 3 (5.9%)
Fall 28 (50.9%) 19 (37.3%)
Total 55 (100%) 51 (100%)
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DISCUSSION

In children, rapid diagnosis and correct treatment
of tonsillopharyngitis is important. Since GAS is the
most common cause of bacterial tonsillopharyngitis
where antibiotic treatment is necessary besides rare
diseases such as diphtheria, tularemia, and Vincent
angina, the main purpose is to identify cases of
GAS tonsillopharyngitis. The rate of GAS was 18.5%
in children according to the results of our study.
When we reviewed the literature, the studies that
were conducted in our country by Baris et al. in 2016
determined GAS positivity rates in children of ages
5-15 as 18.4%, and Saygili et al. as 14.4 for the same
age range in the same year (3, 4). In the study they
carried out in 2014, Altun et al. determined this rate
as 24.6% in the 0-18 age range (5). Again in the 0-18
age range, the GAS positivity rate was identified as
25% in a study done by Gozukucuk et al. (6). In a
study by Kucuk et al. where they compared the age
ranges of 0-6 and 7-17, it was stated that the rate was
as high as 35.9% in children of ages 7-17, compared
to 19.4% in the younger group (7). When studies done
abroad were investigated, this rate was found to vary
between 21-48% (8). When we consider the results
of our study, we can say that they are in accordance
with other studies.

In the recent years, rapid antigen tests of lateral
flow immunoassay and new generation tests based
on rapid immunochromatography methods have been
widely used in the diagnosis of GAS (8, 9). Throat
culture, on the other hand, is the gold standard
testing method in the diagnosis of tonsillopharyngitis
(10).
the results can increase the unnecessary use of

However, since requiring 24-48 hours for
antibiotics, the utilization of tests that produce
results in 5-10 minutes attract attention. In our study,
the TOYO (Turklab) rapid antigen test was evaluated
by taking the culture method as a reference and its
sensitivity was determined as 83.6%, specificity as
97.9%, positive predictive value as 90%, negative
predictive value as 96.3%, and accuracy as 95%.
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When studies done in our country were reviewed,
varying rates were identified with different patient
populations and kits (Table 3). Cohen et al. have
reviewed studies that evaluated rapid antigen tests
in children and reported the sensitivity of the tests
to vary between 66-94% and their specificity to vary
between 40-88% (8). 105 studies and approximately
116 different rapid antigen tests have been reviewed;
the mean sensitivity of the rapid antigen tests was
reported as 86%, and their specificity as 95% (9).
In a study published in 2010, a meta-analysis of 24
studies published between the years 2000-2009 was
performed and rapid antigen tests were determined
to have a sensitivity of 65.5-96.4%, specificity of 68.7-
99.3%, and positive and negative predictive values of
87.8-98% and 59.4-97.4% respectively (11).

The sensitivities and specificities of rapid tests can
be impacted by certain factors. The most predominant
one is the quality of the collected sample. When
we review the literature, studies can be found that
investigate the effects of inoculum size. In a study
conducted by Lasseter et al., test sensitivity was
reported to increase with an increasing inoculum size
(12). In a study by Baris et al., samples from a group
that demonstrated intense growth which produced
positive culture test results but negative rapid test
results were analyzed again with a different brand,
and 30 of the 31 samples tested positive with the other
brand. They explained this outcome by emphasizing
that the sensitivity of the test depended on the
kit that was used, independently of the effects of
inoculum (4). No differences between samples were
detected in our study with regard to rates of growth
in the cultures.

It is a known fact that antibiotics are used
(13).
Particularly in children, tonsillopharyngitis is the most

frequently and inappropriately in Turkey
common cause of consulting to clinics and the wide
use of antibiotics draws attention. Physicians were
administered surveys in a study done in our country,

and it was determined that a sore throat was the third



Table 3. The evaluation of the sensitivity and specificity outcomes of the kits compared to the culture test

Kit brand Sensitivity % Specifity % Publication
INTEX Strep A Test Il (INTEX Camurdan et al.,(15)
89.7 97.2 "
Diagnostica, Muttenz, Schweiz) 2008, Ankara
Gurol et al. (16)
: : 64.6 96.79 2010, istanbul
Quikvue Strep A (Quidel San
Diego USA) 50.5 972 Kucuk et al. (7)
: : 2011, istanbul
VIKIA Strep A 66 99 Gozukucuk et al. (6)
(Biomeriux, Fransa) 2011, Istanbul
MK BIO Strep A 100 97 e,
Eco Test Strep A Rapid Test Coban et al. (18)
68.1 92.2 :
(Weilkang, UK) 2013, Antalya
Abon Strep A Kit 7 9.8 Altun et al. (5)
(Hangzhou, China) i 2015, Ankara
Bionexia Strep A Plus Saygili et al. (3)
84.1 100 C
(Biomerieux, Fransa) 2017, Istanbul
Mascia Brunelli Strep A Card ;
75.2 100 Baris et al. (4)

(Mascia Brunelli s.p.a, Italy)

2017, istanbul

among the complaints that received a prescription of
antibiotics (14). Therefore, the utilization of the rapid
test on patients that present with the complaint of a
sore throat is important. At our hospital, the results
of RAT requested from child patients were reported
within approximately half an hour. It is important that
tonsillopharyngitis is diagnosed quickly and treated

correctly in child patients. However, it is essential to
consider culture test results and confirm the diagnosis
in order to avert serious complications in children of
ages 5-15. Laboratories must show care to prevent
misdiagnoses and undertreatment by working with a
kit that has a high sensitivity.
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