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ABSTRACT

Aims: The rapid antigen detection test and throat culture can be used for the diagnosis of group A beta hemolytic streptococ-
cus (GABHS) infections. The aim of this study was to determine the sensitivity and specificity ratios of the rapid antigen test for
GABHS in the laboratory setting.

Materials and methods: In this study, the throat culture and rapid antigen test results were evaluated for 5120 patients
between the ages of 0-18 years, who were admitted between January and June 2014 to the pediatric outpatient clinic with a diagno-
sis of clinical exudative tonsillopharyngitis. The tests of these patients were performed at the microbiology laboratory of Turgut Ozal
University Hospital. Patients with only a throat culture or a rapid antigen test result were excluded from the study. Thus, 1243
patients were included in the current study, in which both tests had been performed. Two throat swab samples were collected from
these patients. Culture tests and rapid antigen tests were both performed for the patient samples. The Strep A Abon kit [Hangzhou,

China] was used as the rapid antigen test.

Results: Nine hundred thirty-six patients had no bacterial growth in their throat cultures, while 307 throat cultures were positi-
ve for GABHS. The sensitivity and specificity of the rapid antigen test were 73% and 96.8%, respectively. The positive and negative
predictive values for the rapid antigen test were 88.2% and 91.6%, respectively.

Conclusion: Although the specificity of the rapid antigen test used in this study was high (96.8%), its sensitivity was determi-
ned to be lower (73%). Therefore, for patients in whom negative test results are obtained, it would be appropriate to confirm the test

results with throat cultures.
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Introduction

Acute tonsillopharyngitis is one of the most
common infections in childhood. Group A beta
hemolytic streptococcus (GABHS) causes 15-30%
of cases of acute tonsillopharyngitis in pediatric
cases”. GABHS tonsillopharyngitis is primarily a
disease of school-aged children and adolescents.
Under three years old, it is rare. The peak incidence
in temperate climates occurs during winter and
early spring®. Accurate diagnosis and treatment of
GABHS tonsillopharyngitis provides various bene-
fits, including the prevention of complications such
as acute rheumatic fever and peritonsillar abscess,

and the reduction of acute morbidity associated
with the disease. Conversely, incorrect diagnosis,
unnecessary antibiotic use, and the resulting
increase in health care costs can lead to various
negative consequences, including the development
of bacterial resistance!”.

Throat culture is the gold standard for the lab-
oratory diagnosis of GABHS infection. If the sam-
ple is collected appropriately, GABHS growth will
be observed in the culture of 90-95% of patients
with typical clinical symptoms®. However, the
completion of throat culture tests may require as
long as 24-48 hours. Given the importance of early
diagnosis and early antibiotic therapy in life-threat-
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ening infections caused by GABHS, the culture
tests requiring 24-48 hours to provide results, as
well as the possibility of obtaining negative results
in patients who use antibiotics, represent significant
disadvantages. On the other hand, the rapid antigen
tests used to identify GABHS in throat swab sam-
ples can be performed rapidly, and the results of
these tests can be obtained within a short period of
time. There are a variety of commercially available
rapid diagnostic kits. Tests that detect group A spe-
cific carbohydrates from bacterial cell wall in throat
swabs generally employ the membrane-bound
immunoassay method. The current study aimed to
determine the sensitivity and specificity rates of the
rapid antigen test used in the laboratory.

Materials and methods

In the current study, the throat culture and
rapid antigen test results were evaluated for 5120
patients between the ages of 0-18 years, who were
admitted between January and June 2014 to the
pediatric outpatient clinic with a diagnosis of clini-
cal exudative tonsillopharyngitis. The tests of these
patients were performed at the microbiology labo-
ratory of Turgut Ozal University Hospital. Patients
with only a throat culture or a rapid antigen test
result were excluded from the study. Thus, 1243
patients were included in the study, in which both
tests had been performed. Two throat swab samples
were collected from these patients. Culture tests
and rapid antigen tests were both performed on the
patient samples. Throat swab samples were taken
using sterile swab tubes (Copan, Italy).

The samples were sent to the microbiology
laboratory in appropriate conditions. The swab
samples were cultivated on 5% sheep blood agar
(Salubris, Turkey), and the plates were incubated at
37°C for 16-18 hours. Following the incubation
period, the colonies were identified as beta
hemolytic streptococci based on colony morpholo-
gy, Gram staining, and the catalase test. The baci-
tracin susceptibilities of these colonies were then
investigated using 0.04 bacitracin discs (BBL™,
BD). The Strep A Abon kit [Hangzhou, China] was
used as the rapid antigen test. In accordance with
the manufacturer's recommendations, four full
drops of Reagent A (approximately 240 pl) and four
full drops of Reagent B (approximately 160 ul)
were added to the extraction tube and stirred. The
throat swab samples were added to the extraction
tube. The mixture was vortexed, and then incubated

at 25°C for 1 minute. After the removal of the swab,
three full drops of the mixture (approximately 100
ul) were added to the sample compartment of the
kit. The results were obtained and evaluated five
minutes later. Because the intensity of the color in
the test line region (T) can vary depending on the
concentration of GABHS in the sample, pale color
changes in the test line were considered to be posi-
tive results.

Results

All patients were between the ages of O and 18
years, while the mean age was 5.45 + 3.07 years
(mean age + standard deviation). Of these patients,
640 were male, while 603 were female. In addition,
936 patients had no bacterial growth in their throat
cultures, while 307 had positive throat cultures for
GABHS. One thousand one hundred seventy-eight
patients were referred from the general pediatrics
outpatient clinic, 29 patients were referred from the
pediatric metabolism clinic, 33 patients were
referred from the pediatric nephrology clinic, one
patient was referred from the pediatric cardiology
clinic, and one patient was referred from the child
and adolescent psychiatry clinic. The throat swab
samples of 936 patients had no bacterial growth in
the culture of the throat; the GABHS was isolated
in 307 samples of the patients.

Of the 1243 throat swab samples administered
with the rapid antigen test, negative results were
obtained for 989 of the samples, while positive results
were obtained for 254 of the samples (Table 1).

Culture (+) Culture (-) Total

Rapid antigen test (+) 224 30 254
Rapid antigen test (-) 83 906 989
Total 307 936 1243

Table 1: Throat culture and rapid antigen test results for
all the patients.

* Rapid test PPV: 88.2%

** Rapid test NPV: 91.6%

(+):Positive, (-):Negative, PPV: Positive Predictive Value,
NPV: Negative Predictive Value

Sensitivity and specificity of rapid antigen
tests were 73% and 96.8%, respectively, while the
positive and negative predictive values of the test
were 88.2% and 91.6%, respectively.
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Discussion

Throat culture is the gold standard for the lab-
oratory diagnosis of GABHS tonsillopharyngitis.
Rapid antigen tests used in the diagnosis of
GABHS have high specificity rate. According to
the results of previous studies conducted in Turkey,
the specificity of several rapid antigen tests were
determined to be within the 90-99% range, while
the sensitivity was determined to be within the 60-
70% range®'?. In a meta-analysis encompassing 24
studies conducted between the years 2000-2009,
Ruiz-Aragon et al."® determined that the specificity
and sensitivity range of the rapid antigen tests were
68.7-99.3% and 65.6-96.4%, respectively, while its
positive and negative predictive value ranges were
87.8-98% and 59.4-97 4%, respectively. In the cur-
rent study, the specificity, sensitivity, positive pre-
dictive value, and positive and negative predictive
were determined as 96.8%, 73%, 88.2%, and
91.6%, respectively. Similar to the current study,
the test sensitivities observed in previous studies®'?
were lower than the specificities.

In a study conducted in Turkey, Coban et
al.(10) evaluated throat cultures and rapid antigen
tests in 2163 patients, and determined that the sen-
sitivity and specificity of the rapid antigen tests
were 68.1%, 92.2%, respectively. Although this
research is valuable because of the sufficient num-
ber of cases included, the study was performed with
two different rapid antigen test kits [Ecotest ®
Strep A rapid test kit (Wellkang, UK) or SD ® rapid
test kit (Standard Diagnostics, Korea)] without sep-
arately evaluating or distinguishing the sensitivity
and specificity of each kit. Because the sensitivity
and specificity of each kit may be different, the data
collected for different kits should not be evaluated
together. In the current study, all samples were eval-
uated with the same kit. If the same samples had
been evaluated with a different rapid test kit, differ-
ing results would have likely been obtained.

In their study, Kurtz et al."® observed that
increasing the quantity of worked material in order
to increase the number of bacteria in the samples,
such as processing together two separately taken
throat swabs (as if they were one swab), had the
effect of significantly improving the sensitivity of
the direct diagnostic assay. In another study, it was
observed that the sensitivity of the rapid antigen
test varied significantly between patients with light
and according to the number of GABHS colonies in
their throat culture plates.

In the same study, light inoculum was identi-
fied in 65.8% of false-negative rapid antigen test
patients, and in 6.9% of true-positive patients"”.

These studies suggest that increasing number
of GABHS colonies in the throat swab samples of
the patients also increases the sensitivity of the
rapid tests. Ezike et al."? selected two groups con-
sisting of 117 and 186 patients between the ages of
5-18. In the first group, one throat swab sample was
taken from the patients, which was used both for
throat culture cultivation and for rapid antigen test-
ing. In the second group, two throat swab samples
were taken from the patients, and each patient’s
samples was evaluated separately with the rapid
antigen test and the throat culture method. The
researchers found that the use of two throat swabs
instead of one swab did not increase the sensitivity
of the rapid antigen test. The effect of the number
of bacteria colonies and the number of swab sam-
ples taken from patients on the sensitivity of the
rapid antigen test was not evaluated in the current
study.

The evaluation of rapid diagnostic tests by
trained personnel in a laboratory environment is
important. In a study conducted by Fox et al."”, the
sensitivity of rapid antigen tests were higher when
they were performed by laboratory personnel com-
pared to those performed by non-laboratory person-
nel. In a study evaluating rapid antigen tests and
throat culture results in hospital laboratories and
community pediatric offices, it was observed that
41 patients had positive throat culture results in the
offices and negative culture results in the laborato-
ries, while 105 had negative throat culture results in
the offices and positive throat culture results in the
laboratories"®. Therefore, the quality of the swab
samples, proper sample collection, and the experi-
ence of the personnel performing the test are all
important for the sensitivity of the rapid antigen test
and for accurate evaluations. In the current study,
trained laboratory personnel performed the rapid
antigen tests. Therefore, the authors believe that the
current study results had high accuracy.

Although clinical signs are important for the
diagnosis of GABHS tonsillopharyngitis, laboratory
confirmation is necessary to clinically distinguish
viral tonsillopharyngitis and GABHS"”. However,
it should not be ignored that throat cultures and
rapid antigen tests that can also be used in the diag-
nosis of laboratory can not distinguish GABHS car-
riers with viral tonsillopharyngitis"®.
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Furthermore symptomatic patients with
asymptomatic carriers cannot be distinguished with
these tests®?". Therefore, the evaluation of labora-
tory results with clinical findings is important for
the correct diagnosis of these patients.

In conclusion, cultures are still the gold stan-
dard in the laboratory diagnosis of GABHS tonsil-
lopharyngitis. Although rapid antigen tests are used
recently in the diagnosis of GABHS, many of these
tests have low sensitivities. Therefore, it is impor-
tant to confirm negative rapid antigen test results
with cultures.
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