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TSNS SNz, T4EIE, TI2RIENS
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fos, —H, %L 1984 I B UR1skk (10.1
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1.56 ng/ ml TENI-EZFHERLT, FRY
ZE}bAH SNt £72, CER & CEX iT
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Table1l Rate of beta-hemolytic streptococci isolated from pediatric patient with upper

respiratory tract infection during a 10 years period (1979-1988).

No. of Group

Years specimens
p A B C G Total
1979 242 70 3 4 3 80
(28.9) 1.2) a.n (1.2) (33.0)
1980 797 268 1 0 0 269
(33.6) 0.1) (33.7)
1981 928 ;245 3 0 4 252
(26.4) (0.3) (0.4) (27.1)
1982 617 218 2 1 0 221
(35.3) 0.4 0.2) (35.9)
1983 622 232 3 1 1 237
(87.3) (0.5) (0.2) 0.2) (38.2)
1984 608 129 6 0 1 136
(21.2) (1.0) 0.2) (22.0)
1985 332 92 0 0 3 95
(27.1) 0.9) (28.6)
1986 421 154 3 6 3 166
(36.6) 0.7 1.4 0.7 (39.4)
1987 278 80 1 0 2 83
(28.8) (0.4) 0.7 (29.9)
1988 166 58 3 0 2 63
(34.9) (1.8) (1.2) (37.9)
Total 5,011 1,546 25 12 19 1,602
(30.9) 0.5) 0.2) 0.4) (32.0)

() : Percentage among specimens.

5t 9 5 BKZ M & MIC @ 4 %6 £30.0031-6.25
ug/ml T, MICx!30.0063-0.39 #g ml T,
MICwi30.0125-0.78 ug /ml & Eh 7= KZH%
~Lio

TCizcH i B2 M E Tabled iIZRT LD
197944 3t (MIC=25 ng,/ml) H325%k
(53.29%) b, MIC /D E— 71325 g /ml
&b - 1205, 19804EIC I3TRMERE 13628k (23.6%)
EVPITFRBED L, MICAHEDE— 2 50.2
pg/ml EFEFICHRTRELEH L, %
U CERERNICIEEARED LT, 1984451132
50 4 g/ ml OMHEE X2 8D, 251g/ mlD

TRiEEs 28k (1.5%) L@ LT, 19876 &
19884E I 3T I3 B S NS < 7 » oo

CP izt 9 2 B2 13197948 I3t B 4512
¥k (25.5%) & - 1<, E1980F I 12208k (7.6
%) &L oo 198D IR FFRNCED L,
19874F & 19885F i IR I3RS hish - 72,
CP fittEEg i MIC £325-50 ug,/mlicE £ b,
MICAHEDOE—7 $1.56-3.13 g/ mlicd b,
10 EE L THEEORZHTH - oo

EM ictfd 5 @52 13, Table5 iR 3 &5
IR 319794 10214k (44.7%), B EmH:
B (=200 g/ /ml) 3198k (40.4%) ¢ MIC 53
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Table 2 T-type distribution of group A streptococci (1,546 strains ) during a 10 years period

(1979-1988).

T-type

Years Total
1 3 4 6 8 9 11 12 13 18 22 25 28 B3264 5/%/4

1979 12 25 1 28 4 70
CYAY] (3.7 (15) 40.0) 6D

1980 10 1 63 43 8 122 6 9 6 268
37 04) (@5 (160 (2.9) (45.5) (2.3) (34) (23)

1981 1 2 45 36 6 103 14 2 19 10 7 245
04 (08 (184) (47 2.5) 425 G708 (18 “n @8

1982 5 62 ‘10 76 17 6 1 32 9 218
2.3) (284) (46) (18 (18 (26 (05) (147 “D

1983 46 49 3 5 1 52 29 2 5 1 15 24 232
(19.8) Ly 3 @22 (04) (224) (125) (0.8) (22) (04) (65 (10.3)

1934 12 13 22 1 1 3 9 1 2 28 2 129
(9.3) 0.1 (1700 (0.8) (0.7 (295 (69 (08) (15 @ Q5

1985 1 9 23 1 37 7 1 13 92
(11 (9.8) (2.0) (1.1 40,2) (16) Ly (14.1)

1986 1 52 20 5 62 2 4 1 7 154
(06) (388 (1300 (32 40.3) (1.3 (28 (0.6 (4.6

1987 2 7 10 28 29 1 2 1 80
(25) (87 (125) (3.7 (36.2) (1.3) 25 13

1988 18 1 12 6 1 1 12 1 1 4 1 58
3L an @7 (103 A0 1n @0 an (§%)] (6.9 an

Total 108 & 331 132 9 15 1 559 79 16 36 1 120 33 1 1,446
(6.9 (55) (21.4) (85) (0.6) (1L0) (0.08) (362 (1) (1LO) (23 (0.06) (7.8 (34 (0.06)

() : Percentage

HOE—27 $=2200ug/ ml TH-7h5, 19805
3R B 330kk (14.8%), EIETHMEE 3
228k (8.3%) &RV L, ZAENNICHMER 3R
L7z EMTREESE L, —AHTIRMIC
BED E— 7 $30.025~0.1 g /ml & ZI&ED
BEZWER Lo 7, B LTOREER
19855 51987 E T2 AN I 1283,
1988FF 12 73 b U % 5 Bk (8.6%) 43 L
1o

OLizxtd 22 b EM TAH LM kD i
19794E1T (322 (46.8% ) & - 7= S REMmt e
B8, 19804F 1T 1343k (16.3%), 19814F iz (322

Bk (8.9%) LZFENNTHVD UoDs, 19866Fi i
— R 138k (8.4%) &ML T, 19874 &
1988HEIZIE A L NIEL X - T,

LCM e 225 4 5 &, 19794FIC ik
SRR 25218k (44.7%) & - 7243, 19804F
IT 13298k (11.0%), 1981 i3 78k (2.8%)
BB L, 1985FLIBIciR&A LNt
F/, MHEE 19874 ICB—BA O -
fo 5, 19884EIC A © B U MIC 50 ug,/ml D
MEREOS 4 ¥k (6.9%) Y NLtz,

4. ABL BB T R0 & AN ¢
Table 6 iZ/R9 & H iz, WHHRE O LH» TRME
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(1,518 strains ) to

penicillin, ampicillin, cephaloridine and cephalexin.

No.of Penicillin Ampicillin Cephaloridine Cephalexin
Years | tested - MIC (g ml)

Sirals| pange 50% 90% | Range 50% 90% | Range 50% 90% | Range 50% 90%
1979 70 10.0063~3.13 0.0125 0.05(0.0125~6.25 0.05.  0.1]0.0063~0.39 0.6125 0.025 | 0.0125~0.78 - 0.05 0.1
1980 268 |0.0031~6.25 0.0063 0.78 [ 0.0031~3.13 0.0125  1.56 | 0.0031~0.39 0.0063 0.025 | 0.0063~0.78  0.05 0.2
1981 245 |0.0031~1.56 0.0063 0.05|0.0031~1.56 00125  0.2]0.0031~0.39 0.0063 0.025,0.0063~0.05 - 0.05 0.05
1982 218 | 0.0031~0.78 0.0063 0.0125 | 0.0063~0.78 0.0063 0.025 | 0.0063~ 0.2 0.0125 0.0125 | 0.0125~1.56 0.025  0.78
1983 232 10.0031~6.25 0.0063 0.0125 | 0.0063~3.13 0.0125 0.025 | 0.0031~0.78 0.0125 0.0125 | 0.0063~6.25 *-0.025 0.1
1984 128 0.0031~1.56 0.0063 0.025 | 0.0031~0.78 0.0031  0.05]0.0063~ 0.2 00063  0.2)0.0125~3.13 00125 0.39
1985 92 [0.0031~3.13 0.0031  0.78 | 0.0031~1.56 0.0031  0.I'|0.0063~0.39 0.0063 0.2 [0.0125~3.13 0.0125 0.39
1986 14 |0.0031~3.13 0.0125 0.01250.0031~0.78 0.0063 0.2 | 0.0063~0.39 0.0125 0.1 0.0}25"'1.56‘ 0.39 »0.39
1987 80 |0.0063~ 0.1 0.0125 0.0125|0.0031~ 0.2 0.0125 0.0125 | 0.0063~0.39 0.0063 0.0125 | 0.0031~1.56 02 039
1988 58 10.0031~0.78 0.0063  0.1|0.0031~ 02 0012 0.05(0.025 ~0.39 0.025 0.1(0.0125~1.56. , 01 0.78

(MIC=25 g /ml) %R L 72411%k D 2K
O & T EIB & DBGEEZ NI, 9 EA I
HER LA $28F b - 7o ZOWERIZ,
A11RRD 5 B 2468k (59.9%) BEFIMET, =
T d TCMHEA158kk (64.2%) & K& % &
BTz BEIMMEER L 721658k (40.1%) O
5% EM, OL H& UFLCM @ 3 HIii i 2529k
(17.6%), TC, EM, OL XU LCM D 4 ¥|
it A5 148k (8.5%), CP, TC, EM, OL & &
U LCM @ 5 Ktk A515%k (9.1%) - 120 T
NETHRRTASET4H, TI2R, T3®oD
NECT 2 R RSB Ip 5 7o T4 BT %
L 71298 (89.0%) @ 5 b B 12928k
(71.3%) b, ZDH H86Kk (93.4%) HTC
BHETRE S = Y, SHIEER LS
&b TC AR EUMMIR > T 2085 HK T
Hotro THITHL, TI2ZRITRIFEETR LA
1925k (34.4%) D 5 ' B A80kk (41.7%),

LRI 51128k (68.2%) &ZHITHED K H%E.

Mot TIR TR 2228k (25.9%) T
TC BAZitdEAs 8 ¥k (36.4%) & - 145, TC %
SUEHMERA SN Eh -t £OHICIE
EM & OL @ 2 Hlfif #4453 ¥ (183.0% ), OL
& LCM @ 2 #fitdE i3 3 ¥k (13.0%) OL, LCM

OBEEIRFE N ZENS B (227%) &2 ¥
(9.1%) & 5hto

% -3

ABEL v ERE T BB 0 10ER DR % &
5LEBENMEINLDOEITIRE TIZRTS -
t2o TD 250 TEICS>OTEN, KE2I3,
195550 51977 % TOMFR DB » 5 4 ~
SRR THITLT, T48, T6RH X TI2
D3 >0BBZRT 2 EFHERTH > &8
BLTWE, AU, 43596 TI2R AL
MR AE LTHA, % 05EERI29.1
~46.7% EHE L TWB, EHESORETIE,
T12B DRI BERE % B £20.7~45.5% T,
T 4T 1212.5~35.7% & EH > 12 I 1358 %
SN oty e, EESOHETIE, 1988
iz TIoRE Afvbb > TEMIZE - /2 T1 R
3, 19795, 1983%FIcHRIcHEESh, FHEEN
KRIT U2 ELoN B, &S VDER
SVBEI CEREII T1RIOFITERHA TV 55,
15 DOMETIZ1988FD T1 RIOHITIcHB T 5
DEERIISONUTH -T2 EEW, EE S D31.0%
ERREBUVLEBH 1o T3RIZHOWTHE
EODRAETIZ, 19865F 1T 3520k (33.8%) &
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Table 4 Chronological change in susceptibility of group A streptococci (1,518 strains) to
tetracycline and chloramphenicol.

MIC (rg/ml)
Drugs Years Total
0.06 0.1 0.2 039 0.78 1.56 3.13 6.25 12.5 25 50 100

1979 3 7 1 5 1 5 13 8 4 47

L95(53.2% ) —
1980 2 45 21 20 28 30 30 25 26 36 263
L62(23.6%)
1981 65 46 15 23 30 13 13 27 13 245
L40(16.3%)
1982 3 78 1 1 3 51 9 21 24 27 9 218
L53(24.3%)—
1983 133 2 2 13 15 8 25 2 8 232
Tetracy- 134(14.7%)
cine 1984 18 43 18 1 1 16 7 10 13 2 129
L2( 1.5%)
1985 26 8 5 33 9 2 7 2 92
L2( 2.2%)
198 48 48 14 5 9 16 12 2 154
L2( 1.2%)
1987 20 27 10 14 5 1 3 80
1988 1 15 22 1 4 1 1 13 58
1979 2 2 7 2 10 47
L12(25.5%)
1980 2 7T 41 62 61 16 4 263
L20( 7.6%)
1981 7 146 31 15 41 5 9245
L5( 2.0%)
1982 99 106 12 1 218
L1( 0.5%)
1983 3 207 8 1 12 1 232
Chloram- L1( 0.4%)
phenicol 1984 6 84 6 21 10 2 129
L2( 1.5%)
1985 6 15 29 25 15 2 92
1986 60 63 2 2 3 154
L-3( 1.9%)
1987 13 57 3 7 80
1988 6 18 34 58

* : Number of resistant strains (MIC=25 g,/ ml)

BVWHERTH -0 HITKT LT, s i & WO HE O DPTET TIZ19825E 0 54 L
TONERIE A5 &, BINETI1980EH» 5 FTONBEN TV 72 T 3 B 4519854 i 13258k
19844FEF T, o BMIN TV 5T (45.5%) LB LA E VWIS EYNH B, £,
3EIMI985EEIT 1 U TH58k (88.5%) Al X HILOBEHRETH1985FE4 A 51986FE 3 A &
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Table 5 Chronological change in susceptibility of group A streptococci
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erythromycin, oleandomycin and lincomycin.

207

(1,518 strains ) to

MIC ( #g/ml)
Drugs Years Total
00125 0025 005 01 02 039 078 15 313 625 125 25 5 100 =200
1979 115 3 2 1 1 3 I 119 47
L 91(44.7%) ——
1980 84 39 4 a1 14 5 6 29 2 9 8 7 2 23
L 39(14.8%) ——
1981 01 6 18 11 7 3 6 8 1 3 1 4 2 M
L 20(11.8%) t 3
1982 137 60 9 2 2 1 218
L 8( 3.7%)——?
1983 155 54 7 3 4 1 8 232
8( 3.4%)—
Erythro- 1984 101 15 5 3 3 2 129
mycin 2( 1.6%)
1985 9 48 1 2 1 8 2 )
1986 31 38 4 16 2 2 11 9 4 154
1987 6 2 40 3 80
1988 1 2 47 1 2 1 4 58
L 5('86%)
1979 8 10 5 1 1 2 4
L 29(61.7%) ——
1980 7 & 17 3% 48 9 1 15 43 263
L 68(25.9%) ——
1981 18 139 38 4 6 10 4 4 2 2w
L— 40(16.3%) ——
1982 1 32 149 2% 10 218
L 10 4.6%)—
1983 159 B 10 232
10 4.3%) ———
Oleando- 1984 98 26 1 1 . 3 129
mycin L4 3.1%)
1985 % 6 28 2 %
2( 2.1%)
1986 123 13 5 13 13
18(11.7%)
1987 62 7 10 1
L—1( 1.3%)
1988 20 %5 3 58
3( 5.1%)
1979 1 u 8 3 2 1 2 47
21(44.7%) ——
1980 6 6 12 18 5 11 12 5 5 4 4 15 29 283
59(22.4%6) ———
1981 15 91 10 9 1 2 2 1 14 7 %5
L—99( 8.9%)—
1982 29 169 12 1 218
7( 3.2%)—J
1983 5 173 40 3 3 1 )
7( 3.0%)——
Lincomy- 1984 10 10 7 3 1 2 129
cin L 3( 2.99%)——
1985 58 13 5 6 10 %
L 10(10.99%)
1986 5 13 12 154
b 190 7.5%)
1987 4“ 1 2 3 80
1988 812 2 1 2 1 4 58
4( 6.9%)

* : Number of resistant strains (MIC=25 ug,“ml)
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Table 6 Incidence of antibiotic'resistant strains of group A streptococcic.

Resistant T-type
Total
pattern 1 3 4 6 v 9 12 13 18 22 28

CP,TC,EM,OL,LCM 2 13 15
CP,EM,OL,LCM 9 9
CP,TC,EM,LCM 1 1
CP,TC,EM,OL 1 1 2
CP,EM,LCM 1 1 2
CP,TC,EM 1 1
CP,TC,0L- 1 1
CP,OL,LCM 1 1
CP,EM,OL 1 1
CP,TC 1 6 7
CP,EM 1 1
CP,LCM 1 1
Cp 1 1 2
TC EM,OL,LCM 3 1 1 9 1 14
TC,EM,OL 1 6 7
TC,0L,LCM 1 3 3 7
TC,EM,LCM 1 1
TC,EM 2 2 1 5
TC,0L 1 2 2 5
TC,LCM 2 4 6
TC 3 8 86 21 2 29 3 1 5 158
EM,OL,LCM 5 2 21 1 29
EM,OL 3 1 12 1 17
EM,LCM 1 1
EM 1 1 3 5
OL,LCM 2 3 3 18 28
OL 3 5 10 2 1 29 3 54
LCM 2 5 3 19 29
No. of resistant 10 22 129 36 2 3 192 1 9 411

strains (%) *

5
(10.4) (25.9) (39.0) (27.3) (22.2) (20.0) (34.3) (6.3) (6.2) (5.6) €7.5) (27.0)

No. of tested

. 96 85 331 132
strains

9 15 559 79 16 36 120 1,518

* Resistant strains : MIC=25 u g,/ ml

TIZ T3RDOFRITHEH Y, 45.7%DHNERTH -
T VWHSEHENH B, Lichi-T, Bl
JEILEPTIHET TI319854F, FHRETI21985
FRED 5 19865ERIE, BT TR 1E, S
FEENIIB6EITITERBR LT &It 5,
FAESZHBIT W TRESERVO AR L
v BREH TR A3 19624E 1< TC T HEE & L T3
4, FFIC X - TG EhTLIR, CP, EM,
OLBLULCM ~OMHE & B L, HikE
BN —& % 1o & - 1245, 19744FH 519796
ZE—ZICFRRLIED 12,

I LEHFEEL &I, EESOBETS EM,
OLBLU LCM iZB W T2 & ik o
ZERRMERSEH SNTEH, Th s
HE—HT B, FEESOFETRLIE DI,
EM fittEES 1319854 LCM itttk B8 (3 19874E 1 &
SN Mo fe ks, 188EICHUAME NS &
St &, FlERERTRLES
BRAHZ0TSHOBSREE L2V,

T, ALV VYEREORME: 2 TRRTA
BLEEALRNESYDHMEGIbH B LD I,
T 473 TC BHITHH: & OBIEAE < T128 T
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RO L ALHIM M & OREAEWERAS Sh
fzo Ft2, TIEIOMHEIZH>WLTEERSL™IZTC,
CPRR LB, bsviRIhs2F0s
FimMEcRonsEv-TW5BE, L LIS

5, ZEEOCORB TR TR ORI IE TC
HEM:d A 503 CP & D izA LR T,
EM & OL % OL & LCM o 2 Flifit 88 % B
LTW3, BEESPHE LA T48, TIH
DS N 721966~19714F & FE & DAY
(1980~19884F) & BISEGL DRI MbD, T
ABD &S IcERIcb D Z ot EN L b
SHVEDE, TIERD XS i Ot AERE A
Eb-TLE D D&MD OXFRY TEIBRE
7o, T3RUIAINNICRITE 2R T 2 R
BdH5EDLS SR o & iR
BB & OBV SEFIRMIC KB LTV 5
DTEBVHESEL NG,

EEHicE 3 AL vy EREO T BT,
ERRZHIC VT, thoHifTows L8
SEMEPESPHO P o, ThOEDTE
o ABEL VY EREE OB AR EIRY, HURRY
KHRE—HTE 2 DT, £ OHIET
DEMICH 7z 2HIEFN, BEENREE &
KO ZOEEAITETELbDEER S,

&

197947 5 19885E D 106ERS I/ NRE D _F Sl

1
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BELIODABL VY YREESHL, TR
RRNRZHDOHBERT LT, ROX S TR
157,

1. FREREBR» S8 L7 BIANM L ¥ EK
Bi1,6020 D 5 b A B L v 4 ERE 551,546 %
(96.5%) T, B, C, GE:HIS6H (3.5%) TH-
720

2. I5FEMHD TRIZABEL 7243, TI2RIAsE &
%<, SEEERI320.7~45.5%, DWW TT4 R,
T6%, TBRDIETH - 72

3. TI2BNZ19794E > S198T4E % T D 9 FERE
NEEDTOIH, 1988FEIB TIRICAND
Hoteo TIEIZI979E, 1983 L 5HETE I
ERIINBINTEY, APENCRITLEES
WEZoN B,

4. 1986£EICI3 T3 RIAS33.8% Sk xh, 20
FEDOFITERTH » 120

5. BHFESZHTIZEM, OL, LCM B &ics
\F B DB D DTEE TH - 120

6. EEMMEEIXTIA, T48, TI2BIc£ L
Ao, T4EIE TC B E ORGEME L,
T12R R ERIMHEE B L 5 - Too

WX DEE X430 B A MEEER LR
£ (i, PBotFE 8 H26H) icBWTHREL
1o

Abstract : During a 10-year period from February 1979 through December 1988, 1,602

strains of beta-hemolytic streptococci were isolated from 5,011 pharyngeal cultures

obtained from children with acute upper respiratory tract infections. The beta-hemolytic

streptococci were serologically grouped and then group A streptococci determined as

T-pattern and the minimum inhibitory concentration (MIC ), to penicillin, ampicillin,

cephaloridine, cephalexin, tetracycline, chloramphenicol, erythromycin, oleandomycin

and lincomycin, was evaluated. The results obtained were as follows :

1. Of these isolates, 1,546 were serologically classified as group A (96.5%), the remaining

56 were in groups B, C and G.

2. T-12 type was the dominant type during the 9-year period between 1979 and 1987, but in

1988 T-1 type, which was isolated at a high level in 1979 and 1983, was the most dominant.
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3. These strains had high susceptibility to penicillin, ampicillin, cephaloridine and cepha-
lexin with the MIC range of 0.0031~6.25 £ g/ ml. The drug-resistance (MIC=25 ¢g./ml)
and chronological change in MIC were not observed.

In 1979, the incidences of highly resistant strains (MIC 2200 #g ml) to macrolides
amounted to 44.7~61.7%, but in 1980 markedly decreased (14.8~24.55% ), and since then

these resistances decreased chronologically.

4, In T-3, T-4, and T-12 type among the T-type, the incidence of drug-resistant strains
were high. T-4 type resistance was mainly in tetracycline resistance, and T-12 type

resistance distributed more in multiple drug- resistance than in single drug-resistance.
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