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Table 1.

Primers used in this study

DPQQTSE Sequencel] 5’ to 3'0 Prlén(;:elreggth Position ID_ebnpgéh
ermB
ermB-S CGTACCTTGGATATTCACCG 20 721-740
ermB-R  GTAAACAGTTGACGATATTCTCG 23 944-922 224
mefA
mefA-S  GGGACCTGCCATTGGTGTGC 20 180-199
mefA-R  CCCAGCTTAGGTATACGTAC 20 581-562 402
ermTR
TR-S GCTACCTTATTGTAGAGAGGG 21 578-598 205
TR-R ACATTCGCATGCTTCAGCACC 21 872-852
slo
SLO-S AGAGAGGCTATGGCACATTAC 21 83-103 264
SLO-R GTTGCTCATTTGTCGTTGTGG 21 346-326
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Fig. 1. Amplified DNA profiles of four genes from clinical
isolates of S. pyogenes by PCR.
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Table 2. Susceptibility of 8p-lactam antibiotics to S.
pyogenes strains isolated from pediatric outpa-

tients with pharyngotonsillitisC] n=533[]

MICO p g/mLO

Antimicrobial agent

Range 50% 90%
Ampicillin 0.016 - 0.031 0.031 0.031
Amoxicillin 0.016 - 0.063 0.016 0.031
Cefaclor 0.063 - 0.25 0.125 0.125
Cefdinir 0.004 - 0.016 0.008 0.008
Cefpodoxime 0.008 - 0.031 0.016 0.016
Cefditoren 0.008 - 0.016 0.008 0.008
Cefcapene 0.008 - 0.016 0.008 0.008
Faropenem 0.016 - 0.031 0.016 0.031
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Fig. 2.

genes of S. pyogenes.
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Correlation between susceptibility to 3-lactam antibiotics and macrolide-resistance
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Table 3. Macrolides, clindamycin, and telithromycin susceptibility in relation to resistance genes of S. pyogenes strains isolated
from pediatric outpatients with pharyngotonsillitisC] n=5330

MICO p g/mLO MICO p g/mLO
Antimicrobial agent Antimicrobial agent
Range 50% 90% Range 50% 90%
Erythromycin Josamycin
Resistance genedJ 0 O  0.125-1 0.25 0.5 Resistance genell O O 0.125-1 0.5 1
ermB 2-0 64 0 64 0 64 ermB 8-0 64 O 64 0 64
mefA 16 - 64 16 16 mefA 025-1 0.25 0.5
Clarithromycin Clindamycin
Resistance gene] 0 O 0.031- 0.125 0.063 0.125 Resistance gene) 0 O  0.063 - 0.25 0.063 0.063
ermB 1-0 64 0 64 0 64 ermB 0 64 0 64 0 64
mefA 8-16 8 16 mefA 0.063 - 0.25 0.063 0.25
Azithromycin Telithromycin
Resistance genel] O O 025-1 0.5 1 Resistance gene) 0 O  0.016 - 0.063 0.031 0.031
ermB 16 - 0 64 0 64 0 64 ermB 0.063 - O 64 O 64 0 64
mefA 16 - O 64 32 32 mefA 1 1 1
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Fig. 3. Correlation between susceptibility to macrolides and telithromycin, and macrolide-resistance

genes of S. pyogenes.
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Table 4. T type distribution and macrolide-resistance genes of S. pyogenes strains

isolated from pediatric outpatients with pharyngotonsillitisC] n=5330

Macrolide-resistance gene
T type Total
Negative ermB mefA ermTR
1 52 2 54 10.1%
2 7 1 8 1.5%
3 18 18 3.4%
4 95 100 18.7%
6 20 2 22 4.1%
8 2 2 0.4%
9 0.2%
11 1.1%
12 165 1 1 172 32.3%
13 40 2 44 8.2%
18 1 1 0.2%
19 0.2%
22 12 12 2.3%
25 23 17 40 7.5%
28 17 3 20 3.8%
B3264 3 12 2.3%
Other 7 7 1.3%
Untypable 11 2 13 2.4%
Total 487 17 26 3 533 100.0%
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Between April 2002 and March 2004, 533 Streptococcus pyogenes isolates were collected from pediatric out-
patients with pharyngotonsillitis. The susceptibility of 14 antibioticsO 8 3-lacatams, 4 macrolides, clindamycin,
and telithromycin were determined against these isolates. The MICqs of B-lactams were as follows: cefdi-
torend cefdinird cefcapened 0.008 pg/mL0 cefpodoximed 0.016 1 g/mL0 ampicillind amoxicillind faropenem

0 0.031 ug/mL0 and cefaclord 0.125 pg/mLO The MICy of telithromycin was 0.031 pg/mL. Erythromycin,
clarithromycin, and azithromycin of macrolides were less active than -lacatams. We also determined the pres-
ence or absence of macrolide-resistance genes of ermB, mefA, and ermTR for all isolates by PCR. Of 533 iso-
lates, 17 straingd 3.20 Ohad the ermB gene, 26 straingdd 4.90 Othe mefA gene, and 3 straingd 0.50 Othe ermTR
gene. Strains having the ermB gene showed high resistance to all macrolides tested, and strains having the
mefA gene were resistant to these agents with MICws of = 1 ug/mL, except for josamycin and clindamycin.
The susceptibility to macrolides of strains having the ermTR gene was similar to that of strains having the mefA
gene. Predominant T types were T121 32.30 [J followed by T4 18.800 [J TD 10.10 0 T18 8.300 J and T2&1 7.50 O
Macrolide-resistance strains were distributed in T types, but among strains having the mefA gene, more than
half were T25 showing an increase. These results suggest that continuous surveillance for Streptococcus pyo-
genes is required.



