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Trends of the Incidence of Erythromycin-Resistant

Group A Streptococci in Korea from 1998 through 2002

Hoekyoung Koo, M.D., Sungchul Baek, M.D., Sanghyuk Ma, M.D.", Heejoo Lee, M.D." and Sungho Cha, M.D."
Department of Pediatrics, Myongji Hospital, College of Medicine, Kwandong University, Goyang

Department of Pediatrics”, Changwon Fatima Hospital, Changwon

Department of Laboratory Medicine” and Pediatricsf, College of Medicine, Kyunghee University, Seoul, Korea

Background : Although the incidence of resistance to macrolides in group A streptococci (GAS) was
low in the past, high incidences have now been reported from several countries. We tried to find out
trends of the incidence of erythromycin—resistant GAS in Korea before and after adopting the sep-
aration of the dispensary from medical practice in the middle of the year 2000.

Methods : Five hundred thirty two isolates from children with suspected pharyngotonsillitis from 1998
through 2002 were serotyped by T—agglutination. Minimal inhibitory concentrations of 330 out of 532
isolates were determined by agar dilution methods.

Results : The prevalent T—serotypes were T12 (36.1%), T4 (12.8%), T1 (10.9%), T2/28 (8.8%), and
nontypable (7.1%). Resistance rates to erythromycin (EM) by year were 46.2% in 1998, 18.4% in
1999, 15.4% in 2000, 27.6% in 2001, 36.5% in 2002. T12 in 1999 and 2000 were 36.4% and 25.9%,
respectively, which seem to be lower than any other year. This relative low percentage of T12 is
associated with increasing percentage of T1 in the same year. The frequency of T12, T1,and T4 were
high in each group of isolates of Seoul and Masan. From this viewpoint, there was a similarity
between the distribution of T—serotypes of both groups of Seoul and Masan.

Conclusion : The frequency of serotype T12 and T4 of GAS were relatively high in Korea from 1998
through 2002. The low rate of EM resistance in 1999 and 2000 seemed to be caused by a sudden
increase of T1. The increasing rate of EM resistance from 2000 to 2002 seemed to be caused by the
increase in consumption of new macrolides and the increase of T12.

Key Words : Erythromycin, Resistance, Group A streptococcus, T—serotype
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Table 1. T-Protein Patterns of 532 Isolates of Streptococcus pyogenes in Korea (1998-2002) (%)

Serotype 1998 1999 2001 2002 Total

T12 41 ( 44.6) 16 ( 36.4) 38 (259 62 ( 39.0) 35 (389 192 ( 36.1)
T4 18 ( 19.6) 9 (205) 19 ( 129 14 ( 88 8 ( 89 68 ( 12.8)
T1 4 ( 43 6 ( 13.6) 37 (25.2) 7( 44 4 ( 44) 58 (109
T8 2( 22 0( 00 0( 00 3( 19 0( 00 5( 09
T28 4 ( 43 0( 00 2( 14 0( 00 3( 33 9( 1.7
T3 2( 22 0( 00 15 ( 10.2) 7( 44) 9 ( 10.0) 3B ( 62
T8/25 2( 22 1( 23 0( 00 15 ( 94) 2( 22 20 ( 38
T11 10 1.1) 0( 00 1( 07 1( 06 3( 33 6 ( 1.1)
T6 10 1.1 1( 23 7 ( 48) 8 ( 50 4 ( 44) 21 ( 39
T2 0( 00 0( 00 4( 27 3( 19 10 1.1) 8 ( 15
T2/28 0( 00 0( 00 11 ( 75 26 ( 16.4) 10 ( 11.1) 47 ( 8.8)
Others 6 ( 65 6 ( 136) 5( 34 5( 3.1) 5( 56) 27 ( 5.1)
Nontypable 11 (120 5(11.4) 8 ( 54) 8 ( 50 6 ( 67) 38 (7.1
Total 92 (100.0) 44 (100.0) 147 (100.0) 159 (100.0) 90 (100.0) 532 (100.0)

Percent
(Number of resistant strains)

Figure 1. Erythromycin Resistance Rates of 330 Strains of Streptococcus pyogenes Obtained

from Patients (1998-2002).
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Table 2. Erythromycin Resistance Rates according to the T-Serotypes of 330 Strains of Strepfococcus pyogenes Ob-

tained from Patients (1998-2002)

Number of resistant strains/Number of isolates tested (%)

Serotype
1998 1999 2001 2002 Total

T12 28/41 (68.3) 6/16 (37.5) 10/38 (26.3) 13/41 (31.7) 15/34 (44.1) 721170 (42.4)
T4 3/18 (16.7) 19 (11.1) 3/19 (15.8) 3/8 (37.5) 17 (14.3) 11/61 (180)
T1 1/4 (25.0) 0/6 (0) 3/37 8.1) 0/6 (0) 0/4 0 4/57 (7.0

T28 3/4 (75.0) 0/2 (0 0/2 (0 —/0 (—) 1/2 (50.0) 4/10 (40
Nontypable 111 9.1 0/5 (0) 0/8 (0) 0/3 (0 2/5 (40.0) 3/32 (9.4
Total 36/78 (46.2) 7/38 (18.4) 16/104 (15.4) 16/58 (27.6) 19/52 (36.5) 94/330 (28.5)

Table 3. T-Protein Patterns of Isolates of Streptococcus pyogenes according to the Age of Patients (1998-2002) (%)

Serotype Less than 6 years 6-10 years 11-15 years More than 15 years Total

T12 2 (356) 51 ( 38.9) 8 ( 29.6) 15 ( 27.8) 116 ( 35.2)
T1 5 (127 23 ( 17.6) 5(185) 6 (11.1) 49 ( 14.8)
T4 27 ( 229) 14 ( 10.7) 2( 74 3( 56 46 ( 139)
T3 9( 76 11 ( 84) 2( 74 0( 00 2 ( 67)
T6 9( 76 5( 38 1( 37 0( 00 15 ( 45)
T2/28 7 ( 59 10 ( 796 1( 37 0( 00 18 ( 5.5)
T2 5( 42 6 ( 46) 1( 37 0( 00 12 ( 36
Nontypable 1 ( .8) 5( 38 3(11.1) 6 (11.1) 15 ( 4.5)
Others 3( 25 6 ( 46 4 (14.8 24 ( 44.4) 37 (112
Total 118 (100.0) 131 (100.0) 27 (100.0) 54 (100.0) 330 (100.0)

Table 4. Proportion of T-Serotypes of 345 Streptococ-
cus ,L)ayogenes according to the Isolation Site (1998-
2000

Number (%)

T-serotype
Seoul Masan Total

T12 3 (285) 9 ( 32.6) 102 ( 29.6)
T 8 ( 10.9) 20 (225) 48 ( 13.9)
T4 1(12.1) 11 ( 12.4) 42 (122
T3 2( 47 10 ( 11.2) 22 ( 64)
T2/28 9( 35 5( 56 14 ( 4.1)
T6 9( 35 5( 56 14 ( 4.1)
Others 9% (367) 9 (10.1) 103 ( 29.9)
Total 256 (100.0) 89 (100.0) 345 (100.0)
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Table 5. Minimal Inhibitory Concentrations of Streptococcus pyogenes Isolates (1998-2002)

1998 (n=78) 1999 (n=38) 2000 (n=104) 2001 (n=58) 2002 (n=52)
Antimicrobial MIC" range N .
agent MICs"  MICx MICso  MICy MICs  MICy MICsy  MICy MICs  MICg
(wg/mb) (wgmb)  (wo/mb) (ug/mb)  (wg/mb) (wo/mb)  (wo/mb) (wo/mb)  (ug/mb) (ug/mL)
Penicillin G <05 <0.015 <=0.015 <05 =05 <0125 <0.125 <05 <05 <05 =05
Erythromycin~ <05->128 <05 >128 <05 =128 <025 =16 <05 32 <05 32
Clindamycin <0.125->128 <0.125 =128 <05 =128 <0125 =32 <05 2 <05 2
Clarithromycin ~ <0.5->128 NT?® NT <05 >128 <0.125 =2 <05 16 <05 32
Tetracycline >8->128 >8 32 <05 =128 <1 >128 <05 64 <05 64
Cefotaxime <0.015 <0.015 =0.015 NT NT NT NT NT NT NT NT
Vancomycin <05 <025 <05 <05 <05 <05 >1 <05 <05 <05 <05
Ceftriaxone <05 NT NT <05 <05 <0.125 <0.125 <05 <05 <05 =05
Cefdinir <05 NT NT NT NT NT NT NT NT <05 =05

*MIC : Minimal inhibitory concentration, TMICs, : Concentration of the drug which inhibited 50% strains tested, TMICg : Concentration of the drug which

inhibited 90% strains tested, *NT:Not tested
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