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Background This study is designed to provide data on the trend of resistance by year of
isolation in the clinical isolates of group B streptococci(GBS) during recent eight years and to
elucidate therelationship between serotypes and antimicrobial resistance patterns.

Methods The minimal inhibitory concentrations (MIC) of seven antimicrobial agents and
serotypes for 150 strains of GBS isolated from clinical specimens between 1990 and 1997 were
investigated.

Results Theresistancerate of 150 clinical isolates of GBS were 20.0% to clindamycin, 16.0% to
erythromycin, 4.0% to chloramphenicol, and 95.3% to tetracycline. None was resistant to penicillin,
ceftriaxone, or vancomycin. Of the 24 isolates resistant to erythromycin, 20 (83.3%) wereresistant to
clindamycin. Resistance rates of erythromycin according to serotypes in decreasing order were
69.2% (V), 23.2% (l11), and 3.5% (Ib). All serotypes la and Il were susceptible to erythromycin
and clindamycin.

Conclusions Striking emergence of resistant strains to erythromycin and clindamycin in our
clinical isolates of GBS was mainly due to sudden increase of serotype V and |11 which shows
multi-drug resistance phenotype. (Korean J Clin Microbiol 1999;2:64~70)
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Table 1. Activity of antimicrobial agents against 150 clinical isolates of group B streptococci

Antimicrobial agents MIC (p g/mL) Percent
MIC50 MIC90 Range S I R
Penicillin G 0.03 0.06 0.008-0.06 100 0 0
Ceftriaxone 0.06 0.06 0.015-0.12 100 0 0
Clindamycin 0.06 8 0.015-256 79.3 0.7 20.0
Erythromycin 0.06 1 0.03-= 1024 82.7 13 16.0
Chloramphenicol 4 4 2-32 95.3 0.7 4.0
Tetracycline 32 64 0.12-128 4.7 0 95.3
Vancomycin 0.5 1 0.5-1 100 0 0
Abbreviations: S, susceptible; I, intermediate; R, resistant.
Table 2. Antimicrobial resistance rate of group B streptococci according to years
Antimicrobial No.(%) of resistance strain by years
agents 1990 1991 1992 1993 1994 1995 1996 1997
(n=7) (n=5) (n=12) (n=3) (n=13) (n=6) (n=50) (n=54)
Clindamycin 0(0) 0 (0 0( 0) o( 0 3(231) 2(33.3) 12(24.0) 13(24.1)
Erythromycin 0(0) 0 (0 0( 0) o 0 o 0 o 0 13(26.0) 12(22.2)
Chloramphenicol 0(0) 0 (0 1( 8.3 1(33.3) o( 0 o 0 2( 4.0 2(3.7)
Tetracycline 6(85.7) 5(100) 11(91.7)  3(100) 13(100) 6(100) 49(98.0) 50(92.6)
1990 GBS erythromycin
clindamycin 10%
[7-10] Pearlman [11] erythromycin
clindamycin 16% 15%
, 30 1990 3 1998 2
Pfaler  [12] -70 GBS
erythromycin 21% 3
[13] GBS erythromycin 5% 150
clindamycin 13.3%
GBS NCCLS [19]
penicillin G,
erythromycin tetracycline (Sigma Chemical, St. Louis,
GBS GBS Mo. USA), vancomycin (Eli Lilly & Co., Indianapolis, Ind.,
USA), ceftriaxone  (Roche, Basle, Switzerland),
, ’ chlorampheni col( , ), clindamycin ( ,
[1,14-16], Fernandez ) 7
[17]  erythromycin GBS 30% \% ’
erythromycin 0.008-1024 p g/mL
GBS 5% Mueller- Hinton agar (Difco, USA)
tryptic soy broth (Difco) 4 mL
[14], GBS McFarland 0.5
v 1:10 Steers replicator (Craft Machine Inc,
[18]. Woodline, Pa., USA) 35 24
1990 3 1998 2 8 : (Minimal
GBS inhibitory concentration, MIC)

, 1



Table 3. Resistance rate of Group B streptococci according to serotypes

Serotype No. No. (%) of resistant isolates by antimicrobial agents

S Tetracycline Clindamycin Erythromycin Chloramphenicol
la 14 10(71.4) 0(0) 0(0) 0(0)

b 57 57(100) 8(14.0) 2(3.5) 0(0)

I 4 4(100) 0(0) 0(0) 0(0)

Il 56 55(98.2) 13(23.2) 13(23.2) 6(10.7)

\Y, 13 13(100) 9(69.2) 9(69.2) 0(0)

NT 6 4(66.7) 0(0) 0(0) 0(0)
Total 150 143(95.3) 30(20.0) 24(16.0) 6(4.0)

Abbreviation: NT, Non-typeable.

Enterococcus faecalis ATCC 29212

. 150 GBS
(18]
1.
150 GBS penicillin
G 0.06 pgmL , Ceftriaxone 0.12 p g/mL ,

vancomycin 0.5-1 p g/mL, chloramphenicol 2-32 y g/mL,
tetracycline 0.12-128 p g/mL, clindamycin 0.015-256 p

g/mL erythromycin 0.03-= 1024 p g/mL
MIC90 penicillin G ceftriaxone 0.06 p g/mL,
erythromycin vancomycin 1 M g/mL ,
chloramphenicol, clindamycin tetracycline 4
gmL, 8 pgmL 64 py gmL .NCCLS Breskpoint
, tetracycline, clindamycin,
erythromycin chloramphenicol 95.3%,
20.0%, 16.0% 4.0% , penicillin, ceftriaxone
vancomycin (Table 1).
2.
GBS
tetracy cline chloramphenicol
clindamycin 1994
1997 24.0% erythromycin
1995 1996 1997

26.0% 22.2% (Table 2).



3.

la

nontypeable (NT)

71.4%, 100% 66.7%

tetracycline

clindamycin

Table 4. Trend of resistance phenotypes of group B streptococci according to serotypes

No. of isolates by years

Serotypes  Resistance phenotype No.(%)
1990 1991 1992 1993 1994 1995 1996 1997
la No resistance 1 1 2 4(2.7)
TC 3 5 10(6.7)
b TC 3 3 8 3 14 16 49(32.7)
TC CL' 3 2 1 6(4.0)
TC' CL'BEM' 2 2(1.3)
I TC 1 1 2 4(2.7)
11 No resistance 1 1(0.6)
TC 2 1 2 1 5 2 10 11 34(22.7)
TC M’ 1 1 42.7)
TC CL' 2 1 3(2.0)
TC BEM' 3 1 42.7)
TC' CL'BEM' 5 3 8(5.3)
TC oL v . 106
TC' CL'CM'BM' 1 1(0.6)
\Y TC 3 4(2.7)
TC CL'BM' 7 9(6.0)
NT No resistance 2(1.3)
TC 1 3 42.7)

Abbreviations: TC, tetracycling; r, resistant; CL, clindamycin; EM, erythromycin; CM, chloramphenicol; NT; non-typeable.
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Table 5. Sources and minimal inhibitory concentrations (MICs) of 38 isolates of group B streptococci which shows
multi-resistance

Serotypes (Years) Sex Specimen MIC (u gimt)
TC CL EM CM
b 58 F Urine 32 2 0.03 2
b 29 M Urine 32 2 0.03 2
Ib 29 M Urine 32 2 0.06 2
b 20 F Cervix 32 2 0.06 4
Ib 38 M Prostatic juice 32 2 0.06 4
b 30 F Cervix 64 2 0.06 4
Ib 40 F Wound 32 8 1 4
Ib 23 F Cervix 64 256 4 4
11 25 M Urine 128 0.06 0.03 16
11 33 F Cervix 64 0.06 0.06 16
11 27 F Cervix 32 0.06 1 2
11 44 F Cervix 32 0.06 1 4
11 41 M Foot 32 0.06 2
11 72 F Wound 32 0.125 2
11 24 F Cervix 64 0.125 0.06 16
11 <1 M Blood 128 0.125 0.06 32
11 38 F Cervix 16 1 0.06 4
11 38 F Cervix 32 1 0.5 4
11 45 F Cervix 32 2 1 4
11 50 F Wound 64 4 0.06 16
11 33 F Cervix 32 4 0.5 2
11 33 F Cervix 32 8 1 4
11 <1 F Blood 32 8 1 4
11 46 F Cervix 32 16 1 2
11 74 F Urine 32 16 1 4
11 25 F Cervix 32 16 2 4
11 <1 F CSF 32 16 2 4
11 28 F Cervix 32 256 > 1024 4
11 28 F Cervix 64 256 > 1024 16
Y, 44 F Cervix 64 256 > 1024 4
\% 24 F Cervix 64 256 > 1024 4
Y, 27 F Cervix 64 256 > 1024 4
\% 29 M Wound 64 256 > 1024 4
\Y, 21 F Cervix 64 256 > 1024 4
\Y, 55 M Wound 64 256 > 1024 4
\% 21 F Cervix 64 256 > 1024 4
\Y, 34 M Wound 64 256 > 1024 4
\% 42 M Prostatic juice 64 256 > 1024 4
Abbreviations: seetable 4.
vV, 1, 1b 69.2%, 23.2% 10.5% 23.2% 3.5% chloramphenicol
, erythromycin V, I, Ib 69.2%, 11 10.7% (6/56)



(Table 3).
4.
150 GBS 7
(4.7%) 105
(70.0%) tetracycline
25.3% 17 (11.3%) 20 (13.3%)
1
", v Ib 21 ,9 8
, v, I Ib
69.2%(9/13),  37.5%(21/56) 14.0%(8/57)
Erythromycin 24 20
(83.3%) clindamycin (Table 4).
5.
38 b 1 1 2
clindamycin MIC 256 p g/mL \%
9 256 p g/mL Ib
clindamycin  MIC 256 u gmL
erythromycin MIC 1024 p g/mL (Table
5).
GBS penicillin  100%
penicillin ,
penicillinase
penicillin [9,20,21].
GBS erythromycin, clindamycin tetracycline
GBS penicillin, ceftriaxone vancomycin

100% [6-10]. , erythromycin
1980-1992
5%[6]
[13] 5%,
1.4%[22],
Berkowitz  [9] 1990 3.2%, Fernandez
[17] 1992-1996
7.4%, 1992
8%1(8], 1991
9%[10]
erythromycin 16% 1997
Pearlman  [11] 16%
Clindamycin 20%

0-15%[6-11] . Erythromycin  clindamycin

. GBS macrolide
A
[7,23]. GBS macrolide
erythromycin ~ clindamycin ~ MIC
erythromycin clindamycin
erythromycin ~ MIC  8-16
clindamycin
[7,23]. Pearlman [11]
clindamycin

M g/mL

erythromycin 62%
clindamycin 0%  erythromycin
, Tskris Maniatis[10]  erythromycin
2/3  clindamycin

. erythromycin 24
20 clindamycin 83.3%,
16.7%

macrolide

tetracycline  chloramphenicol
95.3% 4.0% [6] 90% 0%, Betriu
[8] 90% 3% .
GBS 25.3% Berkowitz  [9]
19% .
tetracycline  chloramphenicol
clindamycin
erythromycin 1994 1996
20%
clindamycin  erythromycin
erythromycin  clindamycin
Vo 1996
. Y,
1995 1996
1997 3 10 , 9
erythromycin clindamycin
erythromycin  clindamycin MIC 256 p g/mL
I 56 9
erythromycin  clindamycin
2 . Ib 57
erythromycin
clindamycin 1996 2
. Erythromycin clindamycin
b 1l 6 4
, chloramphenicol
11 . 1993
Tsakris Maniatig[10]
GBS erythromycin
Fernandez

[17]  erythromycin GBS 3% \Y,
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(Group B streptococci, GBS)
GBS
1990 1997
150 GBS 7
GBS
GBS 150
clindamycin, erythromycin, chloramphenicol tetracycline
20.0%, 16.0%, 4.0% 95.3%
penicillin, ceftriaxone vancomycin
Erythromycin 24 20
(83.3%) clindamycin .
erythromycin V (69.2%), Il (23.2%) Ib
(3.5%) la I
erythromycin  clindamycin
GBS  erythromycin
clindamycin
v ol
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