Original Investigation / Ozgiin Arastirma

DOI: 10.5578/ced.201829 . J Pediatr Inf2018;12(3):€93-e98

The Importance of Rapid Antigen Testing for Group A
Streptococcal Tonsillopharyngitis:
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Abstract

0Oz

Objective: Acute tonsillopharyngitis is one of the most common cause
of admission to the pediatric emergency departments. Most of the acute
tonsillopharyngitis is due to viral causes and 20-30% is bacterial origin.
Bacterial agents are most commonly group A beta-hemolytic strepto-
coccus (GAS). Diagnosis of GAS tonsillopharyngitis is accelerated by the
use of rapid antigen detection test (RADT) as well as the gold standard is
throat culture. We planned our study to share our clinical experience in
GAS tonsillopharyngitis and to discuss the benefits of RADT in the con-
text of the literature.

Material and Methods: We retrospectively reviewed the patients be-
tween the ages of 1 month and 18 years who were diagnosed acute
tonsillopharyngitis between November 2014 and April 2018 in our hos-
pital. Patients’ ages, genders, RADT and throat culture results and also
received treatments were recorded.

Results: In our pediatric emergency department, during 46 month pe-
riod RADTs and throat cultures were taken from 22.445 patients which
considered bacterial tonsillopharyngitis. 24.9% (n: 5591) of the sample
were GAS positive. The mean age of the patients was 8.3 + 3.22 years
and 44.4% (n: 2487) were girls. RADT was positive in 98.5% (n: 5511) of
patients infected with GAS and 1.4% (n: 80) of RADT was negative but
throat culture was positive and antibiotherapy was applied. In 1.4%
(n: 316) of the patients who underwent throat swabs, throat culture was
negative while RADT was positive. In this group of patients, RADT was
considered to be false positive.

Giris: Cocuk acil polikliniklerine en sik basvuru nedenleri arasinda akut
tonsillofarenjit yer almaktadir. Akut tonsillofarenjitlerin cogu viral ne-
denlere bagli olup %20-30'u bakteriyel kaynaklidir. Bakteriyel etkenler
arasinda ise en sik A grubu beta-hemolitik streptokok (GAS)'lara rastla-
nir. GAS tonsillofarenjiti tanisinda altin standart bogaz kilttri olmakla
birlikte hizl antijen testi (HAT) kullanimi sayesinde tani koyabilme siireci
hizlanmaktadir. Calismamizi GAS tonsillofarenjitinde klinik deneyimleri-
mizi paylasmak ve HAT'In sagladigi faydalari literatiir esliginde tartisma
amaciyla planladik.

Gereg ve Yontemler: Hastanemizde Kasim 2014-Nisan 2018 tarihleri
arasinda akut tonsillofarenijit tanisi alan 1 ay-18 yas arasindaki hastalar
retrospektif olarak incelendi. Hastalarin yaslari, cinsiyetleri, HAT ve bogaz
kiltiir sonuglari ile aldiklari tedaviler kaydedildi.

Bulgular: Cocuk acil poliklinigimizde 46 ay boyunca 22.445 hastadan
bakteriyel tonsillofarenjit diisiiniilerek HAT ve bogaz kiiltiirii alindi. Or-
nek alinanlarin %24.9 (n: 5591)'u GAS pozitifti. Hastalarin yas ortalama-
s 8.3 £ 3.22 yildi ve %44.4 (n: 2487)'0 kizdi. GAS ile enfekte hastalarin
%98.5 (n: 5511)'inde HAT pozitif, %1.4 (n: 80)'tinde HAT negatif fakat
bogaz kiiltuirti pozitif olarak sonuglanip antibiyoterapi uygulandi. Bogaz
sUrlinttsi alinan hastalarin %1.4 (n: 316)'tnde ise HAT pozitif iken bogaz
kalturd negatifti. Bu grup hastalarda ise HAT'In yanhs pozitif sonuglandi-
g1 kabul edildi.
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Conclusion: Application of antibiotherapy to unproven acute tonsillo-
pharyngitis cases with bacterial etiology increases antibiotic resistance.
The clinic should be supported by diagnostic laboratory methods in pa-
tients who are compatible with bacterial tonsillopharyngitis to prevent
the misuse of unnecessary antibiotics. The widespread use of RADTs
with higher sensitivity and specificity rates, which produce faster re-
sults than throat cultures, will greatly contribute to the rational use of
antibiotics.

Keywords: Group A streptococcus, rapid antigen detection test, tonsillitis

Introduction

Acute tonsillopharyngitis is one of the most common
causes seen in pediatric emergency polyclinics. Most of the
acute tonsillopharyngitis is due to viral causes and 20-30% is
bacterial. Prescription of antibiotics according to clinical find-
ings without the support of the bacterial tonsillopharyngitis
by the laboratory causes inappropriate use of antibiotics and
increased antibiotic resistance in society. Among bacterial
agents, group A beta hemolytic streptococci (GAS) is the most
common agent (1-3).

More than 10 clinical scoring systems have been developed
to detect GAS pharynagitis; however, even for the patients with
all features of these scoring, streptococcal pharyngitis is only
found in 35-50% (4,5). GAS is the gold standard throat culture
in the diagnosis of tonsillopharyngitis. However, considering
the time taken to result in throat culture, the use of Strep A
rapid antigen test (RADT) with high sensitivity and specifici-
ty provides advantages in terms of rapid diagnosis. It will be
possible to apply early diagnosis and treatment in GAS tonsil-
lopharyngitis especially with the extension of RADTSs starting
from the first level health institutions (6,7).

We planned this study to share our clinical experience in
GAS tonsillopharyngitis and to discuss the benefits of RAT in
the light of literature.

Materials and Methods

We have started to use RAT in the diagnosis of bacterial ton-
sillopharyngitis since November, 2014 upon the suggestion of
the Antibiotic Control Committee in our clinic SBU Sisli Hamidi-
ye Etfal Training and Research Hospital. Between November
2014 and April 2018, the patients between the ages of 1 month
and 18 years with sore throat, fever, hyperemia or exudate in
tonsils, headache, nausea, vomiting, abdominal pain, petechial
rashes in the soft palate, whose throat culture and RADT were
sampled, were examined retrospectively. The information of
age and gender and the results of the RADT and throat culture
of the patients were recorded according to the patient files. If
the patient with findings consistent with tonsillopharyngitis

Sonug: Bakteriyel etkene bagli oldugu kanitlanmamis akut tonsillofaren-
jit olgularinda antibiyoterapi uygulanmasi antibiyotik direncini artirmak-
tadir. Gereksiz antibiyotik kullanimini énleyebilmek icin klinigi bakteriyel
tonsillofarenjit ile uyumlu olan hastalarda tani laboratuvar yontemleri ile
desteklenmelidir. Bogaz kiltiiriine gore daha cabuk sonug veren, yliksek
duyarlilik ve 6zglllik oranlarina sahip HAT'larin yayginlagmasi akilci anti-
biyotik kullanimina buiylk katki saglayacaktir.

Anahtar Terimler: Grup A streptokok, hizli antijen testi, tonsillit

below 3 years of age have a brother diagnosed with GAS ton-
sillopharyngitis at home, if the patient regularly goes to nurs-
ery school or has risk factors such as GAS tonsillopharyngitis in
the nursery school, as suggested by the United States Disease
Protection and Control Center (CDC), the throat culture of the
patient was sampled (1). Patients were divided into four groups
according to their age in order to examine the age distribution
of GAS tonsillopharyngitis. The first group consisted of patients
aged between 1 and 3 years, the second group was 3-5 years,
the third group was 5-15 years and the fourth group consisted
of 15-18 years. To determine the seasonal distribution of GAS in-
fection, the admission times of the patients who were positive
for RADT or throat culture were evaluated. The distribution of
RADT and throat culture results was examined by years.

Double culture bars were used in order to obtain RADT and
throat culture in a single time and to detect the sensitivity of
RADT. Throat swabs were taken from both tonsil and posteri-
or pharyngeal walls as recommended in the guidelines (1). For
the detection of GAS antigen from throat swab samples during
the study period, QuickVue + Strep A Test (Quidel Corporation,
USA) based on lateral-flow immunoassay at different periods,
Mascia Brunelli Strep A Card (Mascia Brunelli Spa, Italy), Bion-
exia Strep-A Plus (BioMérieux, France) or BD Veritor™ System
(USA) LINES were used. The sensitivity, specificity, negative
predictive values (NPV) and positive predictive values (PPD) of
RADTs were examined. Simultaneously, sheep blood agar cul-
turing for throat culture was performed in the Clinical Microbi-
ology Laboratory. The culture plates were evaluated after 24-48
hours incubation for the beta hemolytic colony.

Single dose of benzatin penicillin G, one of the antibiotics
recommended by the guidelines as a first choice for patients
who had positive results of RAT, was administered 600.000
units to patients below 27 kg and 1.200.000 units to patients
over 27 kg in the way of intramuscular (IM). For this purpose, IM
benzathine penicillin receiving was maintained in our hospital
pharmacy. In cases where the family does not accept parenter-
al antibiotherapy, oral penicillin V (250 mg in children, two or
three doses; four doses of 250 mg in adolescents or 500 mg as
two doses, 10 days) or oral amoxicillin 50 mg/kg/day (10 days,
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max. 1000 mg/day) was started; and oral azithromycin (12 mg/
kg/day, max. 500 mg, 5 days) or oral clarithromycin (15 mg/kg/
day, 2 doses, 10 days) was started in the patients whose family
declared penicillin allergy presence. Prescriptions of patients
who received oral antibiotics could not be evaluated because
the e-prescription system was not used in emergency services.
Parenteral treatment application data were not available before
April 2016 due to changes in the data processing system. There-
fore, parenteral treatment application rates between April 2016
and April 2018 were examined.

Patients with negative results of RADT were called for poly-
clinic control after 48 hours and their throat culture results were
evaluated. Antibiotics were administered to those with positive
throat culture. The relatives of the patients who expressed that
they could not come to the hospital were directed to the fami-
ly health centers to which they were connected, in order to ar-
range their treatment.

Physicians working in our emergency polyclinics were
trained regularly by our hospital’s Antibiotic Control Committee
to ensure the initiation of antibiotics in GAS tonsillopharyngi-
tis, which was confirmed only by RADT or throat culture in the
diagnosis of acute tonsillopharyngitis. Our clinical experience
with the use of tests was discussed at our regular emergency
service meetings every morning.

Ethics committee approval was obtained from the Ethics
Committee of the Faculty of Health Sciences, Sisli Hamidiye Et-
fal Training and Research Hospital (Resolution No: 1041).

Results

124.9% of the 22.445 patients between the ages of 1 month
and 18 years, who consulted to our emergency service from the
date of November, 2014 in which the RADT was started to be
applied in our hospital to the date of April, 2018, whose throat
swab was sampled was diagnosed with GAS tonsillopharyngitis
based on the (n: 5591) RADT and/or throat culture. The mean
age of the patients was 8.3 + 3.22 years and 44.4% (n: 2487)
were female. 84.8% (n: 4742) of patients diagnosed with GAS

tonsillopharyngitis was between the ages of 5 and 15 years,
9.5% (n: 535) was between 3-5 years, 3.1% (n: 178) was between
15-18 years and 2.4% (n: 136) was between 1 month-3 years.
Distribution by age groups is shown in Figure 1. When the ap-
plication times were examined seasonally, 35.9% (n: 2010) was
in spring, 28.4% (n: 1590) was in winter, 24% (n: 1344) was in
autumn and 11.5% (n: 647) was in summer. The distribution of
RADT and throat culture results by years is shown in Table 1.

GAS tonsillopharyngitis was determined by RADT in 98.5%
(n: 5511) of the patients and their treatments were regulated.
In 1.4% (n: 80) of the patients with negative RADT, the throat
culture was positive. RADTs of these patients were evaluated as
false negative and their treatments were arranged according to
the culture results. In 1.4% (n: 316) of the patients whose throat
swab was sampled, the RADT was positive while the throat cul-
ture was negative. In this group of patients, RADT was consid-
ered to be false positive.

The sensitivity, specificity, NPD and PPD of different rapid
antigen tests used at different periods during four years in the
Clinical Microbiology Laboratory of our hospital are shown in
Table 2. The test with the highest sensitivity was the BD Veri-
tor System (98%) and the tests with the highest specificity were
Mascia Brunelli Spa and Bionexia Strep A (100%).

Between April 2016 and April 2018, 30.8% of patients (n:
1457) took IM benzatin penicillin. No side effects were observed
in any of the patients.

Discussion

GAS tonsillopharyngitis often presents with fever, sore
throat, difficulty in swallowing, tenderness in the anterior cer-
vical lymph nodes, growth in tonsils with pharyngeal erythema
and/or exudates in children aged 5-15 years. This case may be
accompanied by abdominal pain, headache, nausea and vom-
iting in children (7-9). GAS tonsillopharyngitis is frequently seen
in winter and early spring months. In our study, we found that
GAS tonsillopharynagitis is most frequently observed in the 5-15
age range (84.8%) and in spring months (35.9%) in accordance

Table 1. Between November 2014 and April 2018, RADT and throat culture rates obtained from patients with possible GAS tonsillopharyngitis in

our Pediatric Emergency Clinic

Number of RADT Patients with < Patients with

Date and throat cultures positive RADT (%) positive throat culture (%)
November 2014-November 2015 4903 860 (17.5) 756 (15.4)
November 2015-November 2016 6604 1392 (21) 1299 (19.6)
November 2016-November 2017 7703 2672 (34.6) 2611 (33.8)
November 2017-April 2018 3235 903 (27.9) 925 (28.5)

Total 22445 5827 (25.9) 5591 (24.9)

RADT: Rapid antigen testing.
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Table 2. Properties of rapid antigen tests used in our Clinical Microbiology Laboratory

QuickVue + Strep A Mascia Brunelli S.p.a Bionexia Strep A BD Veritor System
Sensitivity % 89 75 84 98
Specificity % 99 100 100 99
PPD % 94 100 100 97
NPD % 98 95 98 99
PPD: Positive predictive value, NPD: Negative predictive value.

%2.4
n:136

%3.1
n:178

%84.8
n:474

®m 1.Group (1 month-3 age)
B 2.Group (3-5age)
3. Group (5-15 age)

M 4.Group (15-18 age)

Figure 1. Age distribution of patients with GAS tonsillopharyngitis.

with the literature. When the RADT and throat culture results
of the patients diagnosed as GAS tonsillopharyngitis were ex-
amined according to years, positive RADT and throat culture
results has doubled in the last two years. Although there is no
change in the practice or laboratory methods in our hospital, it
is thought that we have more cases of bacterial tonsillopharyn-
gitis as a result of the increase in the number of patients who
applied to our emergency polyclinics due to the placement of
our hospital.

The American Society of Infectious Diseases and the Amer-
ican Academy of Pediatrics recommend that diagnostic tests
of GAS tonsillopharyngitis be performed only in patients with
risk factors, as the classical findings of streptococcal pharyngitis
will not be seen and rheumatic fever is uncommon below the
age of three (1,10). In these patients streptococcal pharyngitis
is characterized by a table called streptococcosis. Streptococco-
sis is characterized as a streptococcal infection-induced insidi-
ous picture which may last for weeks and is a fulminant in the
children bleow the three years of age, which was defined first
as “streptococcal fever”in the 1940s. In this age group strepto-
coccal upper respiratory tract infections may be accompanied

with mild fever, purulent rhinitis, common cervical lymphade-
nopathy and otitis media (11,12). In accordance with the rec-
ommendations of the CDC, throat swab was only taken if the
patient among symptomatic patient group below the age of
3 had a brother with GAS tonsillopharyngitis only at home, if
the patient regularly went to the nursery school or if there was
epidemic GAS in the nursery school. In our study, we found
that GAS tonsillopharyngitis was detected less in our patients
below three years of age in compliance with the literature
(n: 136, 2.4%).

The diagnosis of GAS tonsillopharyngitis and the initiation
of antibiotherapy in the early period is beneficial in preventing
the transmission of the disease to others who close contact
with the patient and in shortening the period of the patient’s
complaints (13). The diagnosis of GAS infection should be sup-
ported by laboratory in patients whose symptoms and findings
support bacterial tonsillopharyngitis. Although throat culture is
the standard method in the microbiological diagnosis of GAS
tonsillopharynagitis, 24-48 hours are needed for the result. The
prolongation of the process may lead to delay in treatment or
unnecessary use of antibiotics with the possibility that patients
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will not consult for control on time. DATTs which can detect
GAS tonsillopharyngitis without waiting for culture result have
been used since 1980s (4,14,15). With the fastest antigen tests
used today, results can be obtained in a short time such as 5-10
minutes (16). Therefore, we have received RADT and throat cul-
ture from 22.445 patients whose clinical findings are compati-
ble with bacterial tonsillopharyngitis in our hospital. We found
that the 24.9% (n: 5591) of the patients whose throat swabs
were analysed had GAS infection. We identified this diagnosis
with a high rate of 98.5% with the help of the RADT applied in
the first appliance of the patient. Thus, we did not waste time
in the diagnosis of GAS tonsillopharyngitis with a simple test
in polyclinic conditions and we could start treatment in a short
time via RADT with the high sensitivity rates.

The sensitivity of RADTs used in the diagnosis of GAS tonsil-
lopharyngitis is 65.6-96.4%; and their specificity varies between
68.7-99.3% (17). The sensitivity of the RADTs used in our hospi-
tal at different times ranged between 75-98% and their speci-
ficity ranged from 99-100%. The false negativity rate is closely
related to the RADT sensitivity used. We also evaluated the false
negativity rates of RADTs used in our hospital. The RADS was
negative in 1.4% of the patients diagnosed with GAS tonsillo-
pharyngitis while the throat culture was positive. For this rea-
son, we also aimed to minimize the false negative RADT rate by
verifying the RADTs we received with throat culture.

False positivity in rapid antigen testing may be due to the
Streptococcus milleri group, GAS nutrient variants, nonbeta-he-
molytic variants or cross-reaction with non-live GAS bacteria
(18,19). However, most of the false positive GAS results (76%)
found in the studies were positive with polymerase chain reac-
tion and showed that false positivity could be caused by bacte-
rial inhibition especially caused by Staphylococcus aurous and
RADT specificity was close to 100% (20). In our study, it was ob-
served that the false positivity rate of RADTs used was very low
(1.4%), and treatment was started upon the decision with the
microbiology laboratory.

Treatment of streptococcal tonsillopharyngitis is important
for the prevention of non-suppurative (ARA, glomerulonephri-
tis) and supportive complications (peritonsillar abscess, cervi-
cal lymphadenitis, mastoiditis and other invasive infections) of
Group A beta hemolytic streptococci (21). Among the compli-
cations of GAS tonsillopharyngitis in developing countries, ARA
and rheumatic heart diseases affect approximately 20 million
people and in the first five decades, they are the leading cause
of death due to cardiovascular causes (9,22). The incidence of
ARA in our country was 21/100.000 between 2000 and 2009.
According to the Jones Criteria revised in 2015 in terms of ARA
and rheumatic heart disease, Turkey is classified as mid and
high-risk group (23,24). Therefore, it is important to detect and
treat GAS tonsillopharyngitis in patients whose clinical findings

are compatible with bacterial tonsillopharyngitis, to prevent
possible complications and to decrease the incidence of ARA,
which continues to be a public health problem in our country.
Although the RADts developed in recent years have high sen-
sitivity and specificity rates, the result should be verified with
throat culture in order not to miss the patients with GAS in-
fection due to false negative RADT results in intermediate and
high-risk populations. The double bars that enable the RADT
and throat culture to be taken at the same time are both ad-
vantageous in terms of patient comfort and also enable the val-
idation of the RADT performed during the patient’s application
and the study of the throat culture as a back-up test when the
result is negative. We also took the RADT with the throat cul-
ture and evaluated the sensitivities of the RADTs we used and
increased the rate of diagnosing GAS tonsillopharynagitis.

The antibiotic therapy initiated for eradication of the organ-
ism in GAS tonsillopharyngitis should be administered during
the recommended time period in the guidelines. Non-sup-
portive complications cannot be prevented especially in these
applications. Although the guidelines suggest penicillin group
antibiotics as the first choice in GAS tonsillopharynagitis, it has
been shown that penicillin use rates decreased to 61% today
(25,26). Penicillin-resistant GAS has not yet been found. There-
fore, penicillin is the first choice antibiotic group in GAS ton-
sillopharyngitis for patients with no known allergy due to its
narrow spectrum of action, low cost and low side effect profile.
Controlled studies show that IM depot penicillin is the most ef-
fective antimicrobial treatment in preventing the first attack of
ARA (1,27). A single dose of IM benzathine penicillin is preferred
in the treatment of the patients who are thought not to com-
plete 10-day treatment with oral penicillin group antibiotics (eg,
living in crowded environments and with low socioeconomic
status). In our clinic, we applied IM benzathine penicillin safely
to 30.8% (n: 1457) of the patients and we did not observe any
side effects. Since we can easily obtain IM benzahtine penicillin
from our hospital pharmacy, we have been able to treat both
patients early and prevent possible problems such as the pa-
tient’s failure to find the drug or not coming back for treatment.

The limitations of our study were the fact that the analyzes
were performed in a single center, and in the first years of the
study, the rates of treatment in which IM benzathine penicillin
was applied could not be reached due to the change in the au-
tomation system and the e-prescribing system was not used in
the emergency services and the prescriptions of the patients
who were given oral antibiotics could not be evaluated.

Conclusion

In cases of acute tonsillopharyngitis which are not proven
to be a bacterial agent, antibiotherapy increases the antibiotic
resistance. In order to prevent unnecessary use of antibiotics,
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the diagnosis should be supported with diagnostic laborato-
ry methods in patients whose clinical findings are compatible
with bacterial tonsillopharyngitis. The spread of RADTs with
high sensitivity and specificity rates, which provides more rap-
id results than throat culture, will contribute greatly to rational
antibiotic use.
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