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Amag: Bu calismada cocuklarda grup A streptokok
(GAS) infeksiyonlarini saptamada hizli antijen testi, klinik
bulgular ile Mclsaac / modifiye Centor klinik skorlamala-
rinin etkinliginin saptanmasi: amaglandi.

Materyal ve Metot: Calismada akut tonsillofarenjitle
bagvuran 3-14 yag arasi olgular sosyodemografik ve semp-
tomlar yoniinden sorgulandi. Klinik bulgular1 ve Mclsaac /
modifiye Centor skorlamalar1 kaydedildi. Olgularin timii-
ne hizli streptokok antijen testi uygulandi ve bogaz kiiltiirii
caligildi.

Bulgular: Olgularin % 11 inde GAS kiiltiirde iiredi.
Alt1 yag ve lizeri ¢ocuklarda kiiltiir pozitifligi riski 4.8 kat
daha fazla saptandi. Kas agris1 ve tonsiller 6dem ile kiiltiir
pozitifligi arasinda istatiksel anlamli iliski mevcuttu Hizli
antijen testi streptokok tonsillofarenjiti tanisinda %75
duyarliliga, %100 6zgiilliige sahip olarak bulundu. Mclsa-
ac / modifiye Centor skoru 4-5 olan ¢ocuklarda hizli anti-
jen testi streptokok tonsillofarenjiti tanisinda %80 duyarli-
lik, %100 6zgiilliikk gosterdi.

Sonu¢: Akut tonsillofarenjitte gereksiz antibiyotik
kullanimi 6nemli bir sorundur. Bu nedenle GAS infeksi-
yonunu diisiindiiren her olguda bogaz kiiltiiriiniin istenme-
si ve ona gore hareket edilmesi ideal olandir. Ancak kiiltii-
rin yapilamadigi durumlarda tan1 ve tedaviyi yonlendir-
mede hizli strep testi ve Mclsaac / modifiye Centor skorla-
mast etkilidir.

Anahtar Kelimeler: Bakteriyel antijenler, cocuk, strep-
tokokal enfeksiyonlar

ABSTRACT

Objective: We aimed to determine the efficacy of rapid
antigen tests, clinical signs, and Mclsaac / modified Cen-
tor clinical scoring systems in the diagnosis of Group A
streptococcus (GAS) at children.

Materials and Methods: Subjects aged 3-14 years who
presented with acute tonsillopharyngitis were questioned
about their sociodemographic properties and symptoms.
Their clinical signs and Mclsaac / modified Centor scores
were recorded. They underwent a rapid streptococcal anti-
gen test and throat culture sampling.

Results: GAS proliferated in culture % 11 of cases. The
risk of culture positivity was 4.8 times greater in children
aged 6 years or older. There was a significant correlation
between culture positivity and muscle pain, tonsillar ede-
ma. Rapid strep test had a sensitivity of 75% and a
specifity of 100% for the diagnosis of streptococcal tonsil-
lopharyngitis. Rapid strep test showed a sensitivity of 80%
and a specifity of 100% in children with a Mclsaac / mod-
ified Centor score of 4-5.

Conclusion: Unnecessary antibiotic use for tonsillo-
pharyngitis is an important problem. Therefore, it is ideal
to order throat culture and act accordingly in every case
suggesting GAS infection. However, when culture is not
possible, rapid strep testing and Mclsaac / modified Cen-
tor scoring are effective in guiding diagnosis and treat-
ment.
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INTRODUCTION

Acute tonsillopharyngitis is one of the most com-
mon causes of seeking medical attention in child-
hood.'? Most cases are caused by viruses including
rhinovirus, coronavirus, adenovirus, influenza virus,
and parainfluenza virus.> Group A streptococcus
(GAS) is the most commonly encountered bacterial
agent of tonsillopharyngitis; it may give rise to sup-
purative complications such as otitis media, sinusi-
tis, peritonsillar abscess, and cervical adenitis, and
non-suppurative complications such as acute rheu-
matic fever and acute glomerulonephritis unless
timely diagnosed and appropriately managed.**
Therefore, both diagnosing and treating GAS in a
timely fashion and preventing its complications es-
pecially in countries like ours where the incidence of
acute rheumatic fever is high is of paramount im-
portance, as is avoiding unnecessary antibiotic
use.>®

The distinction between viral-bacterial agents of
acute tonsillopharyngitis solely based on clinical
signs is most unlikely. Several clinical scoring sys-
tems have been devised to help distinguish efforts.
Those scoring systems were named as Mclsaac and
modified Centor.”” Throat cultures are the gold
standard test for the diagnosis of GAS. However, as
it takes 24-48 hours to get results, rapid antigen tests
are also utilized in diagnosis. A rapid strep test is on
them. "’

In the present study, it was aimed to determine the
incidence of GAS infection in throat cultures, to
study its correlation with clinical scores and clinical
signs, and to establish the diagnostic efficacy of rap-
id strep test among children presenting with acute
tonsillopharyngitis.

MATERIALS AND METHODS

A cross-sectional study was designed to determine
the incidence of GAS in throat cultures, to study its
correlation with clinical scores, and to establish the
diagnostic efficacy of rapid strep test in children
aged 3-14 years presenting to Haydarpasa Numune
Training and Research Hospital with presumed acute
tonsillopharyngitis. This study was conducted
among 119 pediatric patients aged 3-14 years who
presented to Haydarpasa Numune Training and Re-
search Hospital with presumed acute tonsillopharyn-
gitis between September and October 2012, and
whose parents gave informed consent. Our study
was approved by the Ethics Committee of Hay-
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darpasa Numune Training and Research Hospital
(Date: 24.9.2012, decision no: 2012/68).

The patients were questioned about their sociodemo-
graphic properties and symptoms using a question-
naire form. A detailed physical examination was
performed, and the findings were recorded in all
patients. These findings were used to calculate and
record Mclsaac / modified Centor scores. Mclsaac /
modified Centor score was calculated as follows:
fever > 38°C 1 point; absence of cough 1 point; ten-
der anterior cervical adenopathy 1 point; exudative
or edematous tonsils 1 point; age 3-14 years 1 point.
Throat swab samples were taken from the patients’
posterior pharynx and tonsils and sent to the micro-
biology laboratory. The samples were first inoculat-
ed onto 5% sheep blood agar. They were incubated
at 37 °C for 48 hours. The culture plates were
checked every 24 hours. Suspected beta-hemolytic
streptococcal colonies were typed using routine mi-
crobiological methods (PYR positivity, bacitracin
sensitivity). After inoculation onto sheep blood agar,
a rapid streptococcal antigen screening test (ioline
SD, Korea) were studied from dry swabs in compli-
ance with the manufacturer’s instructions. The cul-
ture results were compared with sociodemographic
and clinical features and scoring results. Additional-
ly, the diagnostic efficacy of a rapid strep test was
investigated.

Statistical Analysis: The study data were analyzed
with SPSS (Statistical Package for Social Sciences)
for Windows 15.0 software package. Descriptive
statistics included mean, standard deviation. Qualita-
tive variables were compared using the Chi-Square
test and Fisher’s Exact test. Diagnosis screening
tests were used to calculate sensitivity and specifity
values. Statistical significance was set at p<0.05.

RESULTS

This study enrolled a total of 119 children. The age
range of the study subjects was 3-14 years, and their
mean age 594+ 336years. Of 119
subjects,37.8% were girls and 62.2% were boys.
There was a significant correlation between age and
culture positivity (p<0.05). The rate of culture posi-
tivity among children aged six years or older (18%)
was significantly higher than that among children
aged 3-5 years (4.3%). The risk of culture positivity
was 4.8 times greater in children aged six years or
older (Odds Ratio: 4.829; 95% CI:1.235-18.882)
(Table 1).

was
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The rate of culture positivity in children with muscle
pain (17.5%) was significantly greater than that of
children without muscle pain (3.2%). The risk of
culture positivity was 6.3 times greater in children
with muscle pain than those without (Odds Ratio:
6.383; 95% CI:1.334-30.541).

There was a significant correlation between tonsillar
edema and culture positivity (p<0.01). The rate of
culture positivity in children with tonsillar edema
(40%) was significantly greater than that of children
without (5.8%). The risk of culture positivity was
10.8 times greater in children with tonsillar edema
than those without (Odds Ratio: 10.889; 95%
Cl:2.904-40.825) (Table 1).

Twelve (11%) of 119 children had a positive throat
culture. Nine (75%) of twelve children with positive
throat culture had a positive rapid strep test while
three (25%) of them had a negative rapid strep test
(Figure 1). In the present study, the rapid strep test
had a sensitivity of 75% and a specifity of 100% for
the diagnosis of streptococcal tonsillopharyngitis.
The positive predictive value of the test was 100%
and the negative predictive value 97.27% (Table 2).
There was a significant difference between culture
positivity by Mclsaac / modified Centor score
(p<0.01). While 2.4% of children with a Mclsaac /
modified Centor score of 2-3 had a positive culture,
28.6% of those with a Mclsaac / modified Centor
score of 4-5 had a positive culture. There was a sig-
nificant difference between rapid strep test positivity
by Mclsaac / modified Centor score (p<0.01). While
1.2% of children with a Mclsaac / modified Centor
score of 2-3 had a positive rapid strep test, 22.9% of
those with a Mclsaac / modified Centor score of 4-5
had a positive rapid strep test (Table 3).

The results of the present study showed that the rap-
id strep test had a sensitivity of 50% and a specifity
of 100% for the diagnosis of streptococcal tonsillo-
pharyngitis among children with a McIsaac / modi-
fied Centor score of 2-3. Among children with a
Mclsaac / modified Centor score of 4-5, the rapid
strep test had a sensitivity of 80% and a specifity of
100% for the diagnosis of streptococcal tonsillo-
pharyngitis (Table 4).

DISCUSSION AND CONCLUSION

GAS is the most common pathogen leading to bacte-
rial tonsillopharyngitis. It is the sole clinical condi-
tion where antimicrobial therapy is indicated. The
throat culture is the gold standard for its diagnosis. '

The incidence of GAS in acute tonsillopharyngitis
ranges between 15% and 30%."'""* The incidence of
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GAS reported by the present study is below the liter-
ature reports. However, given the higher incidence
of streptococcal pharyngitis in winter and early
spring, this finding may have resulted from the im-
portant fact that this study was conducted in fall.'’
This represents a limitation of our study.

Our study detected a significant correlation between
culture positivity and age (p< 0.05). The risk of cul-
ture positivity was 4.8 times greater in children aged
six years or older than those aged 3-5 years. Several
studies in the literature scrutinized the same topic. A
meta-analysis of 29 studies showed that the inci-
dence of streptococcal pharyngitis was lowest
among children aged less than 5 years than the other
age groups among children presenting with sore
throat.'*

Our study also investigated the correlation between
clinical signs and culture positivity. There was a
significant correlation between muscle pain and cul-
ture positivity (p<0.05). The rate of culture positivi-
ty was 6.3 times greater in children with muscle
pain. Little et al reported that muscle pain, sore
throat, and inflamed tonsils were correlated with
streptococcal culture positivity. '

Likewise, a study from India demonstrated a signifi-
cant correlation between fever, painful swallowing,
enlarged tonsils, and tender lymphadenopathy, and
the rate of culture proliferation of Group A strepto-
cocci.'® In our study, 11% of children with a sore
throat and difficulty swallowing had culture positivi-
ty whereas none of those without sore throat or diffi-
culty swallowing had a positive culture. However,
this difference was not statistically significant.

Our study found a significant correlation between
tonsillar edema and culture positivity (p< 0.01). The
risk of culture positivity was 10.8 times greater in
children with tonsillar edema. Similarly, Attia et al.
found a significant correlation between tonsillar ede-
ma and culture positivity among children with acute
tonsillopharyngitis.'” Others showed a correlation
between tonsillar edema and streptococcal culture
positivity."!” Among them, Barbosa et al reported
that the absence of viral signs such as running nose
and conjunctivitis were also significantly correlated
to streptococcal culture positivity. Our study did not
reveal such a correlation. "

Rapid strep tests that have recently been developed
for laboratory diagnosis of streptococcal tonsillo-
pharyngitis have offered several advantages, particu-
larly in terms of rapidity of testing, thanks to their
simple use and ability to give results in as short as

10 minutes. However, lacking sensitivity and
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specifity of 100% prevents them from being utilized
in the diagnostic process. Studies performed so far
have reported varying sensitivity and specifity val-
ues. In a Cochrane analysis of 98 studies performed
in children, rapid strep test was found to have a sen-
sitivity of 85.6% and a specifity of 95.4%, with sen-
sitivity levels being variable among studies whereas
specifity levels being more stable.”’ We detected
that 9 (75%) of our subjects with positive throat cul-
ture had a positive rapid strep test and 3 (25%) had a
negative rapid strep test. In other words, rapid strep
test had a sensitivity of 75% a specifity of 100%, a
positive predictive value of 100%, and a negative
predictive value of 97.27%. In general, our study
results are in accordance with the literature reports.
The causative agents for acute tonsillopharyngitis
are viruses in 70-80% of affected individuals; how-
ever, as the distinction between bacterial and viral
etiologies is a difficult task, patients are mostly pre-
scribed unnecessary antibiotic therapy. On the other
hand, an untreated GAS infection may lead to sup-
purative and non-suppurative complications. There-
fore, some clinical scoring systems have been devel-
oped to aid in recognizing GAS infection.

The most well-known among those scoring systems
is McIsaac / modified Centor.® Hence, we investigat-
ed the correlation of that scoring with throat culture
positivity and rapid strep test positivity. Among sub-
jects with a MclIsaac / modified Centor score of 2-3,
2.4% had a positive culture while 28.6% of those
with a Mclsaac / modified Centor score of 4-5 had
culture positivity. That is, there was a markedly sig-
nificant correlation between Mclsaac / modified
Centor score and culture positivity (p<0.01). Simi-
larly, there was a markedly significant correlation
between Mclsaac / modified Centor score and rapid
strep test positivity (p<0.01). While the strep test
was positive among patients with a Mclsaac / modi-
fied Centor score of 2-3, it was positive of 22.9% of
those with a Mclsaac / modified Centor score of 4-5.
Some studies have reported that culture positivity
parallelly increased with increasing Mclsaac / modi-
fied Centor score.”’ Cohen et al detected a signifi-
cant correlation between Mclsaac / modified Centor
score and culture positivity.” They found that chil-
dren with a Mclsaac / modified Centor score of 1
and 2 had a throat culture positivity of 24% while
those with a score of 4 or greater had a correspond-
ing rate of 41.2%. Those findings are in line with
ours. Similarly, they reported a sensitivity of 75%
for a Mclsaac / modified Centor score of 1 and 2,
which increased to 89% in the presence of a
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Mclsaac / modified Centor score of 4 and 5 although
the specifity was reduced from 97% to 92%. Our
study established a sensitivity of 50% for a rapid
strep test when the Mclsaac / modified Centor score
was 2-3 and 80% when the Mclsaac / modified Cen-
tor score was 4-5. Specifity remained constant at
100% for both conditions.

In conclusion, our study found a sensitivity of 75%
and a specifity of 100% for the rapid strep test. It
also showed that Mclsaac / modified Centor scores
were helpful for a distinction between viral and bac-
terial agents in the diagnosis of acute tonsillopharyn-
gitis. It also showed that the sensitivity increased
when the scores and rapid strep tests were used in
combination.
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Table 1. The correlation between culture positivity and demographic data, clinical signs, and the ap-
pearance of the pharynx and the tonsils.

Demographic Data Culture Positive Culture Negative p
n (%) n (%)
Age 3-5 year 3 (4.3%) 66 (95.7%) 0.015*
6 years or older 9 (18.0%) 41 (82.0%)
Sex Girl 6 (13.3%) 39 (86.7%) 0.359
Boy 6 (8.1%) 68 (91.9%)
Clinical signs
Fever Yes 12 (10.7%) 100 (89.3%) 1.000
No 0 (0.0%) 7 (100.0%)
Halitosis Yes 10 (10.9%) 82 (89.1%) 0.732
No 2 (7.4%) 25 (92.6%)
Difficulty swallowing Yes 12 (11.8%) 90 (88.2%) 0.211
No 0 (0%) 17 (100.0%)
Muscle Pain Yes 10 (17.5%) 47 (82.5%) 0.011*
No 2 (3.2%) 60 (96.8%)
Cervical Lap Yes 1(3.3%) 29 (96.7%) 0.878
No 11 (12.4%) 78 (87.6%)
Appearance of the pharynx and the tonsils
Tonsillar hyperemia Yes 12 (10.3%) 105 (89.7%) 1.000
No 0 (0.0%) 2 (100.0%)
Tonsillar edema Yes 6 (40.0%) 9 (60.0%) 0.001**
No 6 (5.8%) 98 (94.2%)
Tonsillar exudate Yes 1(2.4%) 40 (97.6%) 0.056
No 11 (14.1%) 67 (85.9%)
Palatal petechiae Yes 1 (16.7%) 5(83.3%) 0.479
No 11 (9.7%) 102 (90.3%)

Chi-square test and/or Fisher’s Exact test used * p<0.05 ** p<0.01
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Table 2. Results of throat culture and rapid strep test.

Culture Positive Culture Negative Total

n (%) n (%) n (%)
Strep A Positive 9 (7.6%) 0 (0%) 9 (7.6%)
Strep A Negative 3 (2.5%) 107 (89.9%) 110 (92.4%)
Total 12 (10.1%) 107 (89.9%) 119 (100%)
Sensitivity 75.0
Specifity 100
Positive Predictive Value 100
NegativePredictive Value 97.27
False Negativity Rate 2.5
False Positivity Rate 0
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Table 3. Culture and strep test results by Mclsaac / modified Centor score.

Mehtap Bingiil et al.

Mclsaac / Modified Centor Culture Culture Rapid Strep Test Rapid Strep Test
Positive Negative Positive Negative

2-3 2 (2.4%) 82 (97.6%) 1 (1.2%) 83 (98.8%)

4-5 10 (28.6%) 25 (71.4%) 8 (22.9%) 27 (77.1%)

p 0.001** 0.001**

Fisher’s Exact test ** p<0.01

560



Arastirma Makalesi (Research Article)

Table 4. Comparison of combined Mclsaac / modified Centor score and rapid antigen test with

culture positivity.

Mehtap Bingiil et al.

Mclsaac / modified Centor score 2-3 | Culture Positive Culture Negative Total

n (%) n (%) n (%)
Strep A Positive 1 (1.2%) 0 (0%) 1 (1.2%)
Strep A Negative 1(1.2%) 82 (97.6%) 83 (98.8%)
Total 2 (2.4%) 82 (97.6%) 84 (100%)
Sensitivity 50
Specifity 100
Mclsaac / modified Centor score 4-5 | Culture Positive Culture Negative Total

n (%) n (%) n (%)
Strep A Positive 8 (22.9%) 0 (0%) 8 (22.9%)
Strep A Negative 2 (5.7%) 25 (71.4%) 27 (77.1%)
Total 10 (28.6%) 25 (71.4%) 35 (100%)
Sensitivity 80
Specifity 100
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Figure 1. Comparison of Throat Culture and Rapid Strep Test Results.
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