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ANTIBIOTIC SUSCEPTIBILITY OF STREPTOCOCCUS
PYOGENES STRAINS ISOLATED FROM THROAT
CULTURES OF CHILDREN WITH
TONSILLOPHARYNGITIS
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SUMMARY

Streptococcus pyogenes is the most important causative
agent of tonsillopharyngitis. Although penicillin is drug
of choice, and macrolide antibiotics are recommended
drugs in patients who have penicillin allergy, various
antibiotics other than penicillin and macrolide antibiotics
are also used in the treatment of streptococcal
tonsillopharyngitis. In addition, resistance to macrolide
antibiotics is an important problem in some regions of
the world. For these reasons, we designed a study to
determine the antibiotic susceptibility of S. pyogenes
strains isolated from children with tonsillopharyngitis.
Two hundred and sixty three S. pyogenes strains were
examined for penicillin, ampicillin, cefazolin,
cefuroxime, ceftriaxone, erythromycin, clarithromycin
and azithromycin, clindamycin, ofloxacin, and
vancomycin susceptibility. Tolerance against penicillin
was also investigated. All S. pyogenes strains were
determined to be susceptible to penicillin, ampicillin,
cefazolin, cefuroxime, ceftriaxone, ofloxacin, and
vancomycin. Resistance to erythromycin, clarithromycin,
azithromycin, and clindamycin were detected as 3.8%,
4.2%, 4.2%, and 3.0%, respectively. Penicillin tolerance
wasn’t determined. These data indicate that antibiotic
resistance of S. pyogenes strains is not a clinically
significant problem in Turkey.
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Tonsillopharyngitis is one of the most
common infections encountered in children.
Most bacterial infections are caused by
Streptococcus pyogenes (1). In addition,
resurgence of severe forms of disease caused by

OZET

Tonsillofarenjitli Cocuklarin Bogaz Kiiltirlerinden
Izole Edilen Streptococcus Pyogenes Suglarinin
Antibiyotik Duyarliligi

Streptococcus pyogenes tonsillofarenjitin en énemli
etkenidir. Tedavide birinci secenek penisilin ve penisilin
allerjisi olanlarda makrolid antibiyotikler énerilen ilaglar
olmasina karsin streptokoksik tonsillofarenjit tedavisinde
penisilin ve makrolid antibiyotikler disinda antibiyotikler
de kullanilmaktadir. Ayrica diinyanin bazi bolgelerinde
makrolid antibiyotiklere direng 6nemli bir sorundur. Bu
nedenle tonsillofarenjitli cocuklarin bogaz kiiltiirlerinden
izole edilen S. pyogenes suslarinda antibiyotik
duyarliligini  saptamayr amaclayan bir arastirma
planladik. Toplam 263 S. pyogenes susu penisilin,
ampisilin, sefazolin, sefuroksim, seftriakson, eritromisin,
klaritromisin, azitromisin, klindamisin, ofloksasin ve
vankomisin duyarliligi agisindan arastirildi.  Penisiline
kargi tolerans da arastinldi. Biitin S. pyogenes suglari
penisilin, ampisilin, sefazolin, sefuroksim, seftriakson,
ofloksasin ve vankomisine karsi duyarli bulundu.
Eritromisin, klaritromisin, azitromisin, ve klindamisine
karsi sirasiyla %3.8, %4.2, %4.2 ve %3.0 oraninda
diren¢ saptandi. Penisilin toleransi saptanmadi. Bu
bulgular S. pyogenes suslarinda antibiyotik direncinin
Tiirkiye'de klinik olarak 6nemli bir sorun olmadigini
gostermektedir.

Anahtar  Kelimeler:  Streptococcus  Pyogenes,
Tonsillofarenjit, Antibiyotik Duyarliligi.

S. pyogenes has been detected in various parts of
the world (2, 3). Although all S. pyogenes strains
remain exquisitely sensitive to penicillin,
erythromycin has been the drug of choice for
individuals who cannot take penicillin. However,

*Ankara Lhiversity Medica School, Departnent of Pediatrics, ANKARA TUREY

Received: March 12, 2003

Accepted: May 23, 2003



16 ANM B 01 C SBEPT A LITY F STREPTAO00OUS PYCEENES STRAINS | SOLATED FRIM THROAT QLLTURES OF CH LDREN WTH
TONS| LLGPHARNG TI' S

there is a concern that a significant incidence of
erythromycin resistance of S. pyogenes has been
reported from the various regions of the world (4-
10). Because the nonsuppurative sequels of S.
pyogenes infections are still an important
problem in Turkey and invasive infections due to
S. pyogenes have increased recently, the
treatment of infections due to S. pyogenes is very
important in our country (11). Because of these
observations, it is important to determine the
current status of antibiotic susceptibility of S.
pyogenes strains.

Methods

Children with tonsillopharyngitis in Ankara
University Faculty of Medicine, Department of
Pediatrics between December 2000 and March
2001 were enrolled in the study. All children
were  examined by a  pediatrician.
Tonsillopharyngitis diagnosis was established
based on symptoms such as fever, sore throat,
headache and abdominal pain, and signs such as
pharyngeal and tonsillar hyperemia, exudate and
painful cervical lymphadenopathy.

Throat swabs were obtained from the
children, and immediately cultured in Mueller-
Hinton blood agar. After 24 hour incubation at
35°C, colonies surrounded by beta hemolysis
were selected for grouping and antimicrobial
susceptibility procedures. Strains were grouped
by Streptococcal Grouping Kit (Oxoid,
Diagnostic Reagents, Hampshire, UK). Group A
beta hemolytic streptococci were analysed with
respect to ampicillin, cefazolin, cefuroxime,
ceftriaxone, erythromycin, clarithromycin,
azithromycin, clindamycin, ofloxacin, and
vancomycin susceptibilities using the agar
dilution method. Penicillin G susceptibility was
determined by broth dilution method. The
minimal inhibitory concentration (MIC) limits for
selected were determined according to the values
determined by National Committee for Clinical
Laboratory Standards (12). For cefazolin and
cefuroxime for which there are no established
NCCLS break points for Streptococcus pyogenes,
NCCLS break points established for
Streptococcus pneumoniae were used (12).
Resistance limits determined as: penicillin G >

4.0 pg/ml, ampicillin > 8.0 pg/ml, cefazolin > 2.0
pg/ml, cefuroxime = 2.0 pg/ml, ceftriaxone = 2.0
pg/ml, erythromycin MIC=1.0 pg/ml,
clarithromycin MIC=1.0 pg/ml, azithromycin
MIC>2.0 pg/ml, clindamycin 21.0 pg/ml,
ofloxacin 28.0 pg/ml, and vancomycin >2.0
pg/ml. Minimal bactericidal concentrations
(MBC) for penicillin G were also determined (13).
Penicillin tolerance was defined as an MBC-MIC
ratio of greater than or equal to 32 (13).

Results

During the study period, 3127 children were
diagnosed as tonsillopharyngitis. S. pyogenes
were isolated from 345 throat swabs (11.0%).
Because of contamination or missing of isolated
strains, 263 S. pyogenes strains were found
eligible.

Penicillin G susceptibility. All S. pyogenes
strains were found to be susceptible to penicillin
G. MIC values of S. pyogenes strains for penicillin
G were determined as 0.0004-0.03 pg/ml (Table
1). Tolerance to the penicillin G was not
determined in any of the isolates (Table 2, and
Figure 1).

Macrolide resistance in S. pyogenes strains.
Out of 263 S. pyogenes strains, 10 (3.8%) were
resistant to erythromycin, 11 (4.2%) were
resistant to both clarithromycin and azithromycin
(Table 1).

Susceptibility to other antibiotics. All S.
pyogenes strains were found to be susceptible to
ampicillin, cefazolin, cefuroxime, ceftriaxone,
ofloxacin and vancomycin. Eight of the 263 S.
pyogenes strains (3%) were resistant to
clindamycin (Table 1).

Discussion

Antimicrobial resistance is an important
problem in the management of patients with
infectious diseases. Interestingly, Streptococcus
pyogenes remains susceptible to penicillin during
the past 70 or 80 years. The reason for this unique
lack of development of resistance to penicillin is
unknown (14). On the other hand, numerous
reports have demonstrated a significant
prevalence of erythromycin resistant S. pyogenes
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Table 1: Resistance to eleven antibiotics, MICq, values, and MIC ranges of 263 S. pyogenes strains.

Antibiotic Resistant strains MICgqq MIC ranges
(/%) (pg/ml) (pg/ml)

Penicillin G 0/0 0.0075 0.0004-0.03
Ampicillin 0/0 <0.125 <0.125-0.25
Cefazolin 0/0 <0.125 <0.125-1.00
Cefuroxime 0/0 <0.125 <0.125-0.50
Ceftriaxone 0/0 <0.125 <0.125-0.25
Ofloxacin 0/0 1.0 <0.50-1.0
Vancomycin 0/0 <0.25 <0.25-0.50
Clindamycin 8/3.0 0.25 <0.25->2.0
Erythromycin 10/3.8 <0.125 <0.125-2.0
Clarithromycin 11/4.2 0.25 <0.125-2.0
Azithromycin 11/4.2 0.25 <0.125->2.0

Table 2: Penicillin G MBC/MIC ratios of S. pyogenes strains.

MBC/MIC Number of strains
! 246
2 15
4 2
8 0
16 0
32 0
Total 263
- 1204
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Figure 1: Penicillin G MIC and MBC values of S. pyogenes strains.

around the world during the past three decades
(4-10). This resistance has been temporally
related to increased or excessive use of macrolide
Because of this relation, it is
the

antibiotics.

important to determine geographic

prevalence of resistant S. pyogenes to facilitate
clinical care and to address public health
concerns.

Our study shows that penicillin is active for S.
pyogenes in low MIC values. This finding is
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concordant with other studies from around the
world (15-17). We also could not determine any
S. pyogenes strain tolerant to penicillin G.
Penicillin G MIC and MBC values of S. pyogenes
were similar in our study. Penicillin failure in
streptococcal tonsillopharyngitis reported as 10-
25% (18, 19). Some authors blamed penicillin
tolerance in patients with penicillin failure (20,
21). Although we could not determine clinical
response of our patients, our results do not
support penicillin tolerance theory for penicillin
failure.

Like various parts of the world, invasive
infections due to S. pyogenes have increased
recently in Turkey (unpublished data). Causative
agents sometimes cannot be determined, and
various antibiotics are chosen in these patients.
Thus, it is important to know the current status of
antibiotic susceptibility in S. pyogenes strains.
Our study shows that many antibiotics are active
for S. pyogenes strains. Although these antibiotics
are not first choice, they can be used in invasive
streptococcal infections.

Resistance to erythromycin, clarithromycin,
azithromycin, and clindamycin were detected as

3.8%, 4.2%, 4.2%, and 3.0%, respectively in this
study. During the past three decades, numerous
reports have demonstrated a significant
prevalence of erythromycin resistant S. pyogenes
around the world (4-10). Furthermore, several
reports have demonstrated that the increase in the
incidence of erythromycin resistant S. pyogenes
strains is related to increased macrolide
consumption in the community (22-26).
Macrolide antibiotics, especially new ones such
as clarithromycin and azithromycin, are widely
selected for the treatment of upper respiratory
tract infections such as sore throat in our country.
In a recent study from Ankara, erythromycin
resistant S. pyogenes strains were increased from
3.29% to 15.74% in a 7—year-period26. The
authors emphasized that a substantial increase in
erythromycin resistance was associated with the
increase in the consumption of macrolide
antibiotics.

Our results demonstrate that antibiotic
resistance of S. pyogenes strains is not a clinically
significant problem in Turkey. However, the
susceptibility pattern of S. pyogenes strains must
be monitored.
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