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Seasonal Distribution of T Serotyping and emm Genotyping of

Group A Streptococci Obtained from Children with
Streptococcal Infections in Masan, Korea, 2003 2004
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Sang-Hyuk Ma, M.D." and Sung-Ho Cha, M.D.

Department of Pediatrics, Department of Laboratory Medicine”,
College of Medicine, Kyunghee University, Seoul,
Department of Pediatrics, Fatima General Hospital T, Masan, Korea

Purpose : The aim of this study is to know seasonal distribution of group A streptococci
obtained from one center using emm genotyping and T serotyping in Masan from 2003
through 2004.

Methods : Among children who visited the Changwon Fatima Hospital at Masan, Korea
from June 2003 through February 2004, 100 patients who had clinical findings of acute
pharyngitis, scarlet fever, and cellulitis were confirmed as GAS by culture, and were enrolled
in our study. All obtained GAS were sent to the WHO Collaborative Center for Reference
and Research on Streptococci, University of Minnesota, Minneapolis for T serotyping and
emm genotyping. We classified these results again according to seasonal and disease’s
entities.

Results : 19 different T serotypes was typed. T4(27.5%), T1(17.6%), T6(13.7%), and
T12(13.7%) serotypes were relatively common in summer, while T4(28.3%), T12(15.2%), and
T12/B3264(8.7%) were common in winter. T4 and T12 were persistent all year around. Dis-
tribution of T serotypes in 89 patients with pharyngotonsillitis were T4(26.7%), T12(14.0%),
T1(12.8%), and T6(11.6%) in order of frequency. 15 different emm genotypes was typed.
The number of emm 1, emm 6, emm 9, and emm 44 genotypes decreased or disappeared in
winter, and the number of emm 3, emm 12, and emm 89 genotypes increased or reappeared
in winter.

Conclusion : Because T serotyping and emm genotyping are useful tools for evaluating
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epidemiology and pathogenesis of group A streptococci, we should monitor these strains

every year, and should serotype and genotype GAS obtained from the invasive streptococcal

infections.

Key Words : Group A streptococci, emm genotype, T serotype
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1) HEy 2
T 849 AAelA BE 19F0% uj$ ek
weEgich WA et EAo] o Hgle

E4o] Hgleh WAL T4, TI2, TL, T

H i =
—Xts

Hl

$oF 278%, 14.4%, 124%, 10.3%2
Holn] AA|S] 64.9%F AA ek ALEE BF
3 o] EH-ol|l= HIES O Z T4(27.5%), T1(17.6%),
T6(13.7%), T12(13.7%)0] &3] Hol=9da, A
o= T4(28.3%), T12(15.2%), T12/B3264(8.7%)2] <
AZ E] Al o BT Al I
W3kE T4, TIRAXE W3t A ¢l9da, Ti,
T6, T11/12%= AEXll ol ZHAstAY glolzla,
T3/B3264, T12/B3264, T22, NT(non-typable)S 7%
Aol A2 FtAY W=7} vlad gho] F71gk

Table 1. Seasonal Distribution of T Serotypes
of Group A Streptococci Strains

T serotypes Summer Winter Total %
1 9 3 12 12
3

3/B3264 2 2 2
3/B3264/1 2 2 2
3/13 1 1 1
4 14 13 27 27
4/8 1 1 1
5/27/44 1 1 1
6 7 3 10 10
9 1 1 1
8/25 1 3 4 4
8/B3264 1 1 1
11 2 3 5 5
11/12 4 4 4
12 7 7 14 14
12/B3264 1 4 5 5
22 2 2 2
25 2 2 2
Not applicable 1 2 3 3
Non-typable 2 2 2
Total 52 48 100 100

A o]l tH(Table 1, Fig. 1)
2) merg &

FF FolA 4 QTS 80el, HERLS 101,
e 1918 44 A dos 34
21

26.7%), T12(14.0%), T1(12.8%), T6(11.6%)°] %o
2 AA F7] Bxot ed3 Fe Hevk A
3oL T47} 4815 XA} th(Table 2).

2. emm TEXEHS BX

1) AZY 2=

15%0] FE =,
emm 40] 278% % 7174 Wo]| HalElgly, I o}
S F emm 22(19.6%), emm 1(12.4%), emm 6(10.3%)
o $AZ ol 5] A 68%F At B
2 emm 4004 ¥ Z$uF T4/80] 7 Lhe 7] 2642
L T4ol] #NestRT emm 22004 TI2, T11/12,
T12/B3264, T22, T3/B3264/1, NT(non-typable)7} Z+
Zy 5e, 49, 4=, 3, 28, 28 Ak emm
1, emm 60|A&= Z+7F 128, 108 E5F T1, T6o]|
NSt T, emm 752 7= T8/257} 4|, T257F
28] A8kt ol EH o= emm 4(25.5%), emm
22(21.6%), emm 1(17.6%), emm 6(13.7%) S=A2 &
3 Eel=l9ar, AgHolls emm 4(30.4%)71 7HA
=2 0 E Je Y 1 treoF emm 22(17.4%),

emm FRAAHL EF

Case T serotvne Summer
157 O Winter
10 +
5 =+
N
\
N\
O T T T T T N T T 1
1 4 & 825 11 12 12 12/B3264
T serotvpes

Fig. 1. Seasonal distribution of T serotypes of
group A streptococci strains.
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Table 2. Distribution of T Serotypes of Group
A Streptococci Strains according to Acute
Pharyngitis, Scarlet Fever, and Cellulitis

Acute Scarlet

T serotypes pharyngitis  fever Cellulitis
1 11 1

3 1

3/B3264 2

3/B3264/1 2

3/13 1

4 23 4

4/8 1

5/27/44 1

6 10

9 1

8/25 3 1

8/B3264 1

11 4 1

11/12 4

12 12 1 1
12/B3264 4 1

22 1 1

25 2

Not applicable 3

Non-typable 2

Total 89 10 1

emm 12(109%)°] %=A2 &3] uayslodch AW
A wiE Bl emm 4, emm 759 W= A
o] 919, emm 1, emm 6, emm 9, emm 44= AL
Hol| Bo| ZrastAY g3, emm 3, emm 12,
emm 89+ g ol AMZ AZ|AY w17t v|aH
ko] =713l §AMAF 0|9l Table 3, Fig. 2A, 2B).
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ANA e} upAIAE emm 47} 26.7%E 7}AF
Ba=E9da, 1 o HIEFOZ emm 22(18.6%),
emm 1(12.8%), emm 6(11.6%) <ol AEdd)
Al emm 47} 4dl2 TP E2 RIEE ZASIGI
(Table 4).
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Table 3. Seasonal Distribution of emm Types
of Group A Streptococci Strains

emm types Summer Winter Total %
1 9 3 12 12
3 3 3 3
4 13 14 27 27
6 7 3 10 10
9 1 1
11 1 1 2
12 3 5 8 8
18 1 1
22 11 8 19 19
44 1 1 1
62/5 1 1 1
75 3 3 6 6
77 1 1
78 1 2 3 3
89 2 3 3
Not applicable 1 2 3 3
Total 52 48 100 100
Case amm aenctype Summer
14+ O Winter
12 +
10 +
54
54
4L
Y|
0 T T T T T ]
1 4 5 12 22 75
amm

Fig. 2A. Seasonal distribution of emm types of
group A streptococci strains.
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Case amm genotybe

g

Fig. 2B. Distribution of emm types of group A
streptococci strains.

Table 4. Distribution of emm Types of Group
A Streptococci Strains according to Acute
Pharyngitis, Scarlet Fever, and Cellulitis

Acute Scarlet

emm types pharyngitis fover Cellulitis
1 11 1

3 3

4 23 4

6 10

9

11 2

12 7 1

18

22 16 2 1
44 1

62/5 1

75 5 1

77 1

78 2 1

89 2

Not applicable 3

Total 89 10 1
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Table 5. The Change of T Serotypes & emm
Types before and after Antibiotics Treatment

T serotypes emm types
Case 1 pre 4 4
post 4 4
Case 2 pre 4 4
post 4 4
Case 3 pre 4 77
post 4 4
Case 4 pre 6 6
post 6 6
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Table 6. Annual Distribution of Major T Serotyping of Group A Streptococci Strains from 1988 to

2003(%)

Serotype 1998 1999 2000 2001 2002 2003 Total
T12 4144.6)  16(36.4) 38(25.9) 62(39.0)  35(28.9)  14(144)  206(33.0)
T4 18(19.6) 9(20.5) 19(12.9) 14( 8.8) 8( 8.9  27(278) 95(15.1)
Tl 4( 4.3) 6(13.6) 37(25.2) 7( 4.4) 4 4.4)  12(12.4) 70(11.1)
TS 2( 2.2) 0( 0.0) 0( 0.0) 3( 1.7) 0( 0.0) 5( 0.8)
T28 4( 4.3) 0( 0.0) 2( 1.4) 0( 0.0) 3( 3.3) 9( 1.4)
T3 2( 2.2) 0( 0.0) 15(102) 7( 4.4) 9(10.0) 1( 1.0) 34( 5.4)
T8/25 2( 2.2) 1( 2.3) 0( 0.0) 15( 9.4) 2( 2.2) 4( 4.1) 24( 3.8)
T11 1( L1 0( 0.0) 1( 0.7) 1( 0.6) 3( 3.3) 5(52) 11( 1.7)
T6 1( L1 1( 2.3) 7( 4.8) 8( 5.0) 4( 4.4)  10(10.3) 31( 4.9)
T2 0( 0.0) 0( 0.0) 4( 2.7) 3( 1.9) 1( L1 8( 1.3)
T2/28 0( 0.0) 0( 0.0) 11( 7.5) 26(16.4)  10(11.1) 47( 7.5)
Others 6( 6.5) 6(13.6) 5( 3.4) 5( 3.1) 5(56) 22(22.7) 49( 7.8)
NT" 11(12.0) 5(11.4) 8( 5.4) 8( 5.0) 6( 6.7) 2( 2.1) 40( 6.4)
Total 92(100) 44(100) 147(100) 159(100) 90(100) 97(100) 629(100)

*NT, non-typable. Information from Hoekyoung Koo, Sungchul Baek, Sanhyuk Ma, Heejoo Lee, Sungho
Cha. Trends of the incidence of erythromycin-resistant group A streptococci in Korea from 1998 through

2002. Infect Chemother 2004;36:75-82

Percent [E112 @74 NT1 MT128 ONT]

1999

20Mm

Fig. 3. Annual distribution of major T serotyping of group A streptococci
strains from 1988 to 2003(%). 'NT, non-typable. Information from Hoekyoung
Koo, Sungchul Baek, Sanhyuk Ma, Heejoo Lee, Sungho Cha. Trends of the
incidence of erythromycin-resistant group A streptococci in Korea from 1998
through 2002. Infect Chemother 2004;36:75-82.
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