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Differences in T Serotypes and emm Genotypes of
Group A Streptococci Obtained from Invasive and
Non-invasive Streptococcal Infections

Wonho Hahn, M.D., Sejin Kim, M.D., Hansoek Ko, M.D., Sajun Jung, M.D.
Sungho Cha, M.D., Heejoo Lee, M.D.* and Kyungwon Lee, M.D."

Department of Pediatrics and Laboratory Medicine”, Kyunghee University, College of Medicine

Department of Laboratory Medicine f, College of Medicine, Yonsei University, Seoul, Korea

Purpose : Studying the serotypes and emm genotype of group A streptococci(GAS) hold a
key role in the investigation of epidemiology, pathogenesis, and resistance to antibiotics. We

planed to find out the possible differences in serotypes and genotypes between the invasive

and the non-invasive GAS infection.

Methods : We obtained 39 isolates from the patients hospitalized in 2004 with the diag-
nosis of invasive GAS infectious diseases in the Severance Hospital, Yonsei University. We
sent the isolates to the WHO Collaboratory Center in University of Minnesota and analyzed

T serotypes and emm genotypes. These results were compared with non-invasive GAS infec-

tions in our hospital.

Results : Compared this data with the results of 2003 to 2004, T2/28, T3, T5/27/44, T9
and NT were more prevalent. The NT showed statistically significant difference(P=0.019). The
emm 3, emm 9, emm 18, emm 44 and emm provision type STG485 were more frequent geno-
types compared with the study in 2003 ~2004, relatively. The emm provision type STG485
had statistically significant difference(P=0.000). The incidence of T12 plus T4, known as

erythromycin(EM) resistant serotypes, was as low as 17.9% in this study, compared with those

of non-invasive strains.

Conclusion : The incidence of EM-resistant strains is supposed not to be higher in inva-
sive. GAS infection. We could find out possible higher incidence of rheumatogenic strains in
the invasive GAS infections. It seems to be important to have an effort on studying of serotyp-

ing and genotyping for the monitoring of strains and to know the epidemiologic characteristics.

Key Words : Group A streptococci, Serotype, Genotype, Erythromycin
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Table 1. The Characteristics of Study Variables Between Study Group(Invasive) and Compared

Groups(Non-invasive)

Compared groups

Group Study group
Period 1 Period II
Study duration Jan.~Dec. 2004 Jun. 2003 ~Feb. 2004 Jan. 1998 ~Dec. 2002
No. of strains 39 100 532
Age Children, adults(2~73 yrs) Children(<15 yrs) Children(<15 yrs)
Study area Seoul Masan Seoul, Masan
Analysis T serotype, emm genotype T serotype, emm genotype T serotype, antibiotics sensitivity test

Subject disease Invasive disease

Non-invasive disease

Non-invasive disease
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emm 1893} 63o] Z+2+12.8%, emm 380] 10.3%E
Z&}9itKTable 2). X3t emm AR HA Az}
oAl AMZF emm Fol VN WA=, ol W
of WHARE T4 skl T4 FFERem, T
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slo] opu| At 3707F AAR o], emm 233}
Hlazsto] opm|Ab 47W7F AFlE FElIcK Table
2). 3 b =2 WERE A" emm A
o] provision type emm STG485% EF 672 o]
2 2P T €43 2283, 177} 527443, 71
Lo 377} NTo) sidslglz, vz & 5719
23 NTH = Aut o] 49l 3707} emm STG485
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period 19| W54 Ao} vlawsl Be, T o
3 ZT2/28, T3, T5/27/44, T9, NTo| Ahdo
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Table 2. Distribution of T Serotype and Emm
Genotypes with Their Relationship in the In-
vasive Disease Group in 2004

emm sub-grouping Total
T serotype N %
emm type emm No. >
. ) 5 5 12.8
2/28 STG485 2 >
3 4
3/B3264 6 4
89 2
4 3
. : 4 10.2
New 1
44/61 2
5/27/44 3 77
STG485 1
6 5
; 6 15.4
109 1
12/B3264 22 2 2 >
STG485 3
T 4461 1 5 12.8
18 1
Total 39 39 1000

‘New emm type: A blast search using a translated
amino acid sequence shows similarities to emm 2
and provision type ST2463; 3 amino acids deletions
relative to ST2463(mature amino acids 9~11 of
ST2463) and 4 amino acid insertions relative to
emm 2(3 amino acids inserted between mature
residues 5~6 and 1 amino acids between 12~13
of emm 2).

Abbreviation : NT, Non-typable
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Table 3. Comparing Distribution of T Sero-
types Between Group and Non-Invasive Group

(Period I: 2003.6 “2004. 2)
Invasive Non-invasive

T Group Group P
serotype value

No. % No. %
1 5 12.8 12 12 0.894
2/28 2 5.1 0 0 0077
3 6 154 6 6 0.077
4 4 102 28 28  0.026
5/27/44 3 7.7 1 1 0.067
6 6 154 10 10 0371
8 1 26 5 5 1.000
9 3 7.7 1 1 0.067
11 1 26 9 9 0282
12 3 7.7 19 19 0.125
22 0 0.0 2 2 1.000
25 0 0.0 2 2 1.000
NA 0 0.0 3 3 055
NT 5 12.8 2 2 0019
Total 39 100.0 100 100

Abbreviations : NA, Not applicable; NT, Non-typable
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TL TI8HE F F Aolell Aolsh gigiew], NTH
o AsH ARTN AT Selsi Bk
(P=0.019).

3. emm TEXIEQ HIAESE ZEH(Period

Do Hlm

emm A ZAIE Period 19] H|X5H Agt
3 vzl B, emm 3, emm 9, emm 18, emm
44, emm STG4853]o] Ahd o g A&z AT
A vEgkoi}, o] & emm STG485%]o] EA|H o=

gu] = AIE H3(P=0.000), HINZ emm 4,
emm 12, emm 22, emm 75¥0] Hglow, o] F

emm 4%o] EAFoE SoslA AHYrhP=0.012).
gk emm 1092} emm STG 48532 R <5A Azl
of At WbAR whd,
emm 77, emm 7832 H|=
=]t (Table 5).

XEH A Pl =2 emmM) 1, 335
Period 19| Zz}e} nlwsl Hud, X532 Azlkiol| A
W Q44 AT ot sk, $A4 fel4e
919th23.1% vs. 15%, P=0258).

emm 12, emm 62, emm 75,
142 Aglol| A ut vbA

Table 4. Comparing T Serotypes Associated with EM Resistance Between Invasive and Non-

invasive Groups(Period | and Period II)

Non-invasive Group

T serotype Invasive Group

Period 1 P value Period 1I P value
T28, T12, T4, T1, NT" 43.6% 61% 0.063 66.8% 0.003
T12, T4 17.9% 47% 0.002 479% 0.000
T12 7.7% 19% 0.125 36.1% 0.000
T4 10.2% 28% 0.026 12.8% 0.805

"Serotypes known as EM resistant strains among these, T1 and T28 showed no statistical difference between
invasive group and non-invasive group, and only NT type was more frequent in invasive group.
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Table 5. Comparing Distribution emm(M) Types Between Invasive and Non-invasive Groups(Period

[: 2003.6~2004.2)

Invasive Group(2004)

Non-invasive Group(Period I)

emm(M) P value
No. % No. %

1 5 12.8 12 12 0.894
3 4 10.2 3 3 0.097
4 3 7.7 27 27 0.012
6 5 12.8 10 10 0.630
9 3 7.7 1 1 0.067
11 1 2.6 2 2 1.000
12 0 0.0 8 8 0.105
18 2 5.1 1 0.190
22 3 7.7 19 19 0.125
44 3 7.7 1 1 0.067
62/5 0 0.0 1 1 1.000
75 0 0.0 6 6 0.185
77 0 0.0 1 1 1.000
78 0 0.0 3 3 0.559
89 2 5.1 2 2 0313
109 1 2.6 0 0 0.281
NA 0 0.0 3 3 0.559
STG485 6 15.4 0 0 0.000
New 1 2.6 0 0 0.281
Total 39 100.0 100 100
Abbreviations : NA, Not applicable; New, emm type
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