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Antimicrobial agents resistance of 
Streptococcus pneumoniae at the 

far East of Russia: results of investigation

AV Martynova*, VB Turcutiycov, 
IV Strizhak, BG Andryukov

Epidemiology Department, the State Medical University of
Vladivostok, the Navy State Hospital of Vladivostok

Background: Resistance of main respiratory pathogens
to antimicrobial agents has recently become the chief
problem in treating infections of lower respiratory tract
all over the world. The Russian Far East is not an excep-
tion. Our study is the first to determine the susceptibility
patterns of various classes of antimicrobial agents
against S. pneumoniae isolates from Vladivostok. We
used such antimicrobial agents as Penicillin,
Ceftriaxone, Cefotaxime, Ciprofloxacin, Levofloxacin,
Vancomycin, Chloramphenicol, Clindamycin, and
Erythromycin. 

Methods: We had worked with 134 isolates of S. pneu-
moniae from lab of the Vladivostok Navy Hospital.
Accordingly to NCCLS standards we used disco diffu-
sion method (DDM) and method of dilution in broth for
the determining of minimal inhibitory concentrations
(MICs). The lowest concentration of antibiotic giving no
visible growth was determined to be the MIC.

Results: Among all the penicillin resistant isolates
(23%), 84% showed intermediate resistance and 16%
were highly resistant to Penicillin. Of the penicillin resis-
tant isolates, 8.4% were resistant to Erythromycin,
13.8% were resistant to third generation Cephalosporins,
and 10% were resistant to Clindamycin. There was an
overall resistance of 15% for Fluoroquinolones. 

Conclusions: The high level of Erythromycin and
Penicillin resistance reported emphasises the global
trend of increasing resistance. The most applied agents
in our Region are Erythromycin, Ciprofloxacin and
Penicillin. Control of the problem of antimicrobial resis-
tance will require more judicious and appropriate use of
antimicrobials, the development of new agents with
novel targets of action, and strategies for preventing dis-
ease from occurring in the first place. In addition, the
pursuit of an understanding of resistance mechanisms
and pharmacodynamics as they relate to clinical out-
come must be an ongoing effort, and that knowledge
must be applied to the development of more effective
approaches for the treatment of the disease.

Molecular epidemiology of 
erythromycin-resistant Streptococcus

agalactiae in southern Taiwan

WC Ko
*1
,  JJ Wu

Departments of Medicine
1
and Medical Technology,

National Cheng Kung University Medical College, Tainan,
Taiwan

Background: Erythromycin resistance is common
among streptococci, including group A and B strepto-
cocci, and S. pneumoniae in Taiwan. Several resistance
phenotypes and mechanisms mediating erythromycin
resistance among these gram-positive cocci have been
recognized. It remains unresolved that the widespread
erythromycin resistance among clinical isolates of S.
agalactiae with different resistance phenotypes is related
to the dissemination of certain genetically related clones. 

Methods: From 1993 to 2002, clinical isolates of
Streptococcus agalactiae were consecutively collected in
Tainan area. Antimicrobial susceptibility was determined
by agar dilution method and the possible molecular
mechanism mediating erythromycin resistance was stud-
ied by polymerase chain reaction to detecting erm (B),
erm (TR) and mef (A/E) genes. Pulse field gel elec-
trophoresis (PFGE) was used to investigate the genetic
relatedness of erythromycin-resistant isolates. 

Results: 189 (24.3%) of 779 clinical isolates of
Streptococcus agalactiae consecutively collected in
Tainan area were resistant to erythromycin. 145 (76.7%)
isolates were categorized as MLSB type (macrolide-lin-
cosamide-streptogramin B, resistant to clindamycin and
erythromycin) and 44 (23.3%) isolates, M type
(macrolide, resistant to erythromycin but susceptible to
clindamycin). Of MLSB phenotypes, the majority (136,
93.8%) had erm (B) gene and 3.4% (5 isolates) had erm
(TR) gene, whereas 36 (81.8%) of 44 isolates with M
phenotype had mef (A/E) gene. The genetic relationship
of 177 isolates was studied by pulse field gel elec-
trophoresis (PFGE). Forty-three (24.3%) isolates were
PFGE type 1, accounting for 18.1% (25/138) of MLSB
phenotype isolates and 46.2% (18/39) of M phenotype
isolates. Of isolates with MLSB phenotype, PFGE type 9
accounted for 13.8% (19/138); type 3, 12.3% and type 7,
10.9%. Of those with M phenotype, 23.1% (9/39) were
PFGE type 11. 

Conclusions: Our results suggest that erythromycin
resistance is not uncommon among clinical isolates of S.
agalactiae, is mainly related to the presence of genes erm
(B) and mef (A/E), and is, at least, partially related to the
spread of certain genetic clones.

Dynamic analysis of nasopharyngeal 
Streptococcus pneumoniae

strains during azithromycin prophylaxis
(DIANA project).

Igor Gouchev, Gregory Ivanitsa, Oleg Klochkov
Respiratory disease, Military hospital, Russia

CAP is a common cause of morbidity (230/1000) in
Russian military training camps. Prophylaxis with
azithromycin is an effective method of outbreak control.
But it's commonly accepted that high level of macrolide
consumption correlates with macrolide and, sometimes,
clindamycin resistance of S. pneumoniae.
To assess carriage of macrolide-resistant pneumococci
after azithromycin prophylaxis of CAP outbreak in mili-
tary we conducted this prospective study.
Two prophylaxis schemes with azithromycin vs control
(group 3) were evaluated: 500 mg/w for 8 weeks (group
1), and once-though sanation with 1500 mg (group 2).
Nasopharyngeal carriage of S. pneumoniae and its sus-
ceptibility to erythromycin, azithromycin, miocamycin,
clindamycin, penicillin, amoxicillin, cefotaxime, tetracy-
cline and co-trimoxazol evaluated by broth microdilution
trice: before and after treatment: on weeks 9th and 20th. 
S. pneumoniae carriage rate at Visit 0 was 34-43%, on
week 9 in groups 1, 2, and 3 -75, 66 and 50% (<.05); on
week 20 -69, 57, and 36% in the same groups (<.05). At
visit 0 no macrolide resistant strains were detected in all
40 strains tested. But background level of intermediate
penicillin resistance estimated in 0-14% of strains (>.05).
Dramatic growth of macrolide resistance detected on 9
week in the group 1-95.7% (44 resistant strains.
Azithro+Clinda resistance in 37% of them) and group 2-
89.5% (n=34. Azithro+Clinda in 11.9% of them). By
week 20 resistance rate in group 1 decreased down to
40% (n=16. Azithro+Clinda in 10%) and 22.6% (n=7.
Azithro+Clinda in 5.4%) in group 2. As for penicillin,
we didn't find unfavorable shift.
As for this preliminary results, prophylactic courses of
azithromycin correlates with carriage of macrolide resis-
tant pneumococci, but penicillin-G therapy failures didn't
observe.

Four-year trend analysis of antimicrobial resis-
tance to Streptococcus pneumoniae in the

USA:  TRUST surveillance program, 1999-2002
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Background: The emergence of resistance to -lactams,
macrolides, and trimethoprim-sulfame-thoxazole among
Streptococcus pneumoniae (SP) in the past few years has
made the empiric treatment of respiratory infections
more complicated. The objective of this study was to
analyze the changing levels of pneumococcal resistance
over the past four respiratory seasons (1999-2002) in the
U.S.A. by comparing the in vitro activity of levofloxacin
(LVX) with the activities of penicillin (PEN),
azithromycin (AZI), trimethoprim-sulfamethoxazole
(TMP-SMX), and ceftriaxone (CRO). The findings are
from the surveillance study, TRUST (Tracking
Resistance in the U.S. Today) conducted by Focus
Technologies laboratory.

Methods: In total, 27,828 SP were collected from up to
240 U.S. hospitals from 50 states over the four consecu-
tive respiratory seasons, 1999-2002 (n= 4296, 9499,
6362, 7671 respectively). All isolates were centrally test-
ed by NCCLS broth microdilution with MICs interpreted
using NCCLS breakpoints. Annual resistance (R) rates,
correlative patterns between agents, and MIC distribution
analyses were performed.

Results: Over the four-year period, 1999-2002, PEN
resistance (MIC ≥ 2 μg/mL) among  SP increased by
3.7% to 18.4% and AZI-R increased by 4.8% to 27.5%,
while TMP-SMX remained elevated at 26.0%. During
the same period CRO-R (nonmeningitis breakpoints)
increased by 0.5% to 1.7% and LVX-R increased by
0.3% to 0.9%. Overall PEN-R correlated with co-resis-
tance to TMP-SMX (87.3%), AZI (76.3%), and CRO
(9.1%) and did not statistically correlate with LVX
(1.3%). In the 2002 respiratory season, the multi-drug R
phenotype, PEN-AZI-TMP/SMX was present in 14.5%
of isolates, and only 0.2% were concurrently resistant to
PEN and LVX. From 1999 to 2002 the MIC90 for AZI
increased from 8 to 16 μg/mL, while the MIC90 for LVX
remained unchanged at 1 g/mL among SP. 

Conclusions: Over four consecutive respiratory seasons
(1999-2002) in the U.S.A., PEN and AZI resistance
among SP increased to 18.4 and 27.5% respectively,
while LVX-R remained rare (<1%).  No evidence of lev-
ofloxacin MIC “drift” has occurred: the LVX MIC90

value of 1 μg/mL has not changed while AZI MIC90 has
increased from 8 to 16 g/mL over the four-year period.
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Background: Resistance of main respiratory pathogens
to antimicrobial agents has recently become the chief
problem in treating infections of lower respiratory tract
all over the world. The Russian Far East is not an excep-
tion. Our study is the first to determine the susceptibility
patterns of various classes of antimicrobial agents
against S. pneumoniae isolates from Vladivostok. We
used such antimicrobial agents as Penicillin,
Ceftriaxone, Cefotaxime, Ciprofloxacin, Levofloxacin,
Vancomycin, Chloramphenicol, Clindamycin, and
Erythromycin. 

Methods: We had worked with 134 isolates of S. pneu-
moniae from lab of the Vladivostok Navy Hospital.
Accordingly to NCCLS standards we used disco diffu-
sion method (DDM) and method of dilution in broth for
the determining of minimal inhibitory concentrations
(MICs). The lowest concentration of antibiotic giving no
visible growth was determined to be the MIC.

Results: Among all the penicillin resistant isolates
(23%), 84% showed intermediate resistance and 16%
were highly resistant to Penicillin. Of the penicillin resis-
tant isolates, 8.4% were resistant to Erythromycin,
13.8% were resistant to third generation Cephalosporins,
and 10% were resistant to Clindamycin. There was an
overall resistance of 15% for Fluoroquinolones. 

Conclusions: The high level of Erythromycin and
Penicillin resistance reported emphasises the global
trend of increasing resistance. The most applied agents
in our Region are Erythromycin, Ciprofloxacin and
Penicillin. Control of the problem of antimicrobial resis-
tance will require more judicious and appropriate use of
antimicrobials, the development of new agents with
novel targets of action, and strategies for preventing dis-
ease from occurring in the first place. In addition, the
pursuit of an understanding of resistance mechanisms
and pharmacodynamics as they relate to clinical out-
come must be an ongoing effort, and that knowledge
must be applied to the development of more effective
approaches for the treatment of the disease.
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Background: Erythromycin resistance is common
among streptococci, including group A and B strepto-
cocci, and S. pneumoniae in Taiwan. Several resistance
phenotypes and mechanisms mediating erythromycin
resistance among these gram-positive cocci have been
recognized. It remains unresolved that the widespread
erythromycin resistance among clinical isolates of S.
agalactiae with different resistance phenotypes is related
to the dissemination of certain genetically related clones. 

Methods: From 1993 to 2002, clinical isolates of
Streptococcus agalactiae were consecutively collected in
Tainan area. Antimicrobial susceptibility was determined
by agar dilution method and the possible molecular
mechanism mediating erythromycin resistance was stud-
ied by polymerase chain reaction to detecting erm (B),
erm (TR) and mef (A/E) genes. Pulse field gel elec-
trophoresis (PFGE) was used to investigate the genetic
relatedness of erythromycin-resistant isolates. 

Results: 189 (24.3%) of 779 clinical isolates of
Streptococcus agalactiae consecutively collected in
Tainan area were resistant to erythromycin. 145 (76.7%)
isolates were categorized as MLSB type (macrolide-lin-
cosamide-streptogramin B, resistant to clindamycin and
erythromycin) and 44 (23.3%) isolates, M type
(macrolide, resistant to erythromycin but susceptible to
clindamycin). Of MLSB phenotypes, the majority (136,
93.8%) had erm (B) gene and 3.4% (5 isolates) had erm
(TR) gene, whereas 36 (81.8%) of 44 isolates with M
phenotype had mef (A/E) gene. The genetic relationship
of 177 isolates was studied by pulse field gel elec-
trophoresis (PFGE). Forty-three (24.3%) isolates were
PFGE type 1, accounting for 18.1% (25/138) of MLSB
phenotype isolates and 46.2% (18/39) of M phenotype
isolates. Of isolates with MLSB phenotype, PFGE type 9
accounted for 13.8% (19/138); type 3, 12.3% and type 7,
10.9%. Of those with M phenotype, 23.1% (9/39) were
PFGE type 11. 

Conclusions: Our results suggest that erythromycin
resistance is not uncommon among clinical isolates of S.
agalactiae, is mainly related to the presence of genes erm
(B) and mef (A/E), and is, at least, partially related to the
spread of certain genetic clones.

Dynamic analysis of nasopharyngeal 
Streptococcus pneumoniae

strains during azithromycin prophylaxis
(DIANA project).

Igor Gouchev, Gregory Ivanitsa, Oleg Klochkov
Respiratory disease, Military hospital, Russia

CAP is a common cause of morbidity (230/1000) in
Russian military training camps. Prophylaxis with
azithromycin is an effective method of outbreak control.
But it's commonly accepted that high level of macrolide
consumption correlates with macrolide and, sometimes,
clindamycin resistance of S. pneumoniae.
To assess carriage of macrolide-resistant pneumococci
after azithromycin prophylaxis of CAP outbreak in mili-
tary we conducted this prospective study.
Two prophylaxis schemes with azithromycin vs control
(group 3) were evaluated: 500 mg/w for 8 weeks (group
1), and once-though sanation with 1500 mg (group 2).
Nasopharyngeal carriage of S. pneumoniae and its sus-
ceptibility to erythromycin, azithromycin, miocamycin,
clindamycin, penicillin, amoxicillin, cefotaxime, tetracy-
cline and co-trimoxazol evaluated by broth microdilution
trice: before and after treatment: on weeks 9th and 20th. 
S. pneumoniae carriage rate at Visit 0 was 34-43%, on
week 9 in groups 1, 2, and 3 -75, 66 and 50% (<.05); on
week 20 -69, 57, and 36% in the same groups (<.05). At
visit 0 no macrolide resistant strains were detected in all
40 strains tested. But background level of intermediate
penicillin resistance estimated in 0-14% of strains (>.05).
Dramatic growth of macrolide resistance detected on 9
week in the group 1-95.7% (44 resistant strains.
Azithro+Clinda resistance in 37% of them) and group 2-
89.5% (n=34. Azithro+Clinda in 11.9% of them). By
week 20 resistance rate in group 1 decreased down to
40% (n=16. Azithro+Clinda in 10%) and 22.6% (n=7.
Azithro+Clinda in 5.4%) in group 2. As for penicillin,
we didn't find unfavorable shift.
As for this preliminary results, prophylactic courses of
azithromycin correlates with carriage of macrolide resis-
tant pneumococci, but penicillin-G therapy failures didn't
observe.
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Background: The emergence of resistance to -lactams,
macrolides, and trimethoprim-sulfame-thoxazole among
Streptococcus pneumoniae (SP) in the past few years has
made the empiric treatment of respiratory infections
more complicated. The objective of this study was to
analyze the changing levels of pneumococcal resistance
over the past four respiratory seasons (1999-2002) in the
U.S.A. by comparing the in vitro activity of levofloxacin
(LVX) with the activities of penicillin (PEN),
azithromycin (AZI), trimethoprim-sulfamethoxazole
(TMP-SMX), and ceftriaxone (CRO). The findings are
from the surveillance study, TRUST (Tracking
Resistance in the U.S. Today) conducted by Focus
Technologies laboratory.

Methods: In total, 27,828 SP were collected from up to
240 U.S. hospitals from 50 states over the four consecu-
tive respiratory seasons, 1999-2002 (n= 4296, 9499,
6362, 7671 respectively). All isolates were centrally test-
ed by NCCLS broth microdilution with MICs interpreted
using NCCLS breakpoints. Annual resistance (R) rates,
correlative patterns between agents, and MIC distribution
analyses were performed.

Results: Over the four-year period, 1999-2002, PEN
resistance (MIC ≥ 2 μg/mL) among  SP increased by
3.7% to 18.4% and AZI-R increased by 4.8% to 27.5%,
while TMP-SMX remained elevated at 26.0%. During
the same period CRO-R (nonmeningitis breakpoints)
increased by 0.5% to 1.7% and LVX-R increased by
0.3% to 0.9%. Overall PEN-R correlated with co-resis-
tance to TMP-SMX (87.3%), AZI (76.3%), and CRO
(9.1%) and did not statistically correlate with LVX
(1.3%). In the 2002 respiratory season, the multi-drug R
phenotype, PEN-AZI-TMP/SMX was present in 14.5%
of isolates, and only 0.2% were concurrently resistant to
PEN and LVX. From 1999 to 2002 the MIC90 for AZI
increased from 8 to 16 μg/mL, while the MIC90 for LVX
remained unchanged at 1 g/mL among SP. 

Conclusions: Over four consecutive respiratory seasons
(1999-2002) in the U.S.A., PEN and AZI resistance
among SP increased to 18.4 and 27.5% respectively,
while LVX-R remained rare (<1%).  No evidence of lev-
ofloxacin MIC “drift” has occurred: the LVX MIC90

value of 1 μg/mL has not changed while AZI MIC90 has
increased from 8 to 16 g/mL over the four-year period.
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Cumulative clinical trial experience with 
levofloxacin in community-acquired
pneumococcal pneumonia due to

macrolide-resistant strains

J Khan and B Wiesinger
Ortho-McNeil Pharmaceutical, Raritan, NJ, USA

Background: Streptococcus pneumoniae (SP) is an
important cause of community-acquired pneumonia in
adults and children.  The prevalence of antibiotic-resis-
tant pneumococci has increased dramatically in many
parts of the world, including the United States.  Results
from a recent US surveillance study of antimicrobial
resistance in respiratory tract pathogens demonstrated
resistance rates of 18.4% to penicillin, 27.5% to
macrolides, and 0.9% to levofloxacin.  Empiric treat-
ment of pneumococcal infections is complicated by the
fact that penicillin resistance is frequently associated
with multidrug resistance, including resistance to
macrolides: susceptibility of SP to levofloxacin is inde-
pendent of penicillin resistance.  Levofloxacin has
demonstrated excellent clinical and microbiological effi-
cacy in the treatment of CAP due to SP, including peni-
cillin- and macrolide-resistant strains.  Current lev-
ofloxacin US labeling includes CAP due to penicillin-
resistant SP strains (MIC value for penicillin (≥2
mcg/mL).    

Methods: Retrospective review of CAP trials conducted
by Johnson & Johnson Pharmaceutical Research &
Development/Ortho-McNeil Pharmaceutical to evaluate
the clinical and microbiological efficacy of levofloxacin
in patients with CAP due to macrolide-resistant (ery-
thromycin MIC value (≥1mcg/mL) SP.  All patients
wer treated with levofloxacin 500mg QD, IV or PO for
7-14 days or levofloxacin 750mg QD, IV or PO for 5
days. 

Results: Of the XXX levofloxacin-treated patients
enrolled in these trials who had pneumococcal pneumo-
nia, a total of 38 cases were due to erythromycin-resis-
tant strains; 36 cases were microbiologically evaluable.
Clinical and microbiological response rates were identi-
cal: 35 (97.2%) patients were deemed clinical successes
and 35 (97.2%) of the macrolide-resistant SP were eradi-
cated.    

Conclusions: These results confirm the effectiveness of
levofloxacin 500mg QD for 7-14 days and levofloxacin
750 mg QD for 5 days in the treatment of CAP due to
macrolide-resistant stains of SP.    

Activity of levofloxacin and other orally
available antibiotics against bacterial 

isolates from CAP from four Asian 
countries: A current perspective from 
the GLOBAL surveillance 2001-2002

ME Jones
1
, R Blosser

2
, J Karlowsky

2
, 

C Thornsberry
2
, and D Sahm

2

Focus Technologies, Inc., 
1
Tienhoven, 

The Netherlands; 
2
Herndon, Virginia, USA

Background: S. pneumoniae (SP), H. influenzae (HI),
and M. catarrhalis (MC) are common pathogens in
community-acquired respiratory infections (CAP) and
are treated empirically with orally available antibiotics.
Previous reports from Asian countries have shown
increases in multidrug-resistant (MDR) SP and ampi-
cillin (AMP)-resistant (R) HI. Global surveillance initia-
tives provide current perspectives on antimicrobial resis-
tance and identify new trends in resistance, especially for
new agents such as levofloxacin (LEV).

Methods: During 2001-2002, SP, HI, and MC were col-
lected from patient specimens at hospital laboratories in
China, Hong Kong (HK), South Korea (SK), and
Thailand and submitted for susceptibility testing.
Isolates were tested against penicillin (PEN; SP), AMP
(HI, MC), cefuroxime (CFX), azithromycin (AZI), clar-
ithromycin, erythromycin, trimethoprim-sulfamethoxa-
zole (SXT), and LEV. 

Results: PEN R among SP was 10.0% in China, 46.4%
in Thailand, 60.4% in SK, and 50.0% in HK. CFX R
among SP was 10.6% in China, 54.2% in Thailand,
67.0% in SK, and 50.0% in HK. AZI and SXT R were
>50% in all countries. LEV R was 1.1% in China, 1.2%
in Thailand, 2.1% in SK, and 8.5% in HK. The preva-
lence of MDR SP ranged from 3.9% in China to 50.9%
in SK with >90% of all MDR phenotypes R to PEN,
AZI, and SXT. LEV R was rarely associated with MDR.
Among HI, beta-lactamase (BL) production (range 12.9
to 58.5%) and SXT R (range 17.1 to 56.7%) showed no
discernible relationship. No LEV R HI were collected.
BL production among MC ranged from 91.7% in China
to 100% in HK and Thailand.

Conclusions: High levels of resistance to common ther-
apies such as PEN, AZI, and SXT were detected in SP.
In contrast, most isolates remained susceptible to LEV.
In urban environments such as HK, LEV R SP were
clonal, suggesting improved infection control may
reduce emergence of resistance. Continued surveillance
is needed to track changes in resistance and continued
clonal spread of SP within Asian countries. 

Persistence of erythromycin resistance of
group A streptococci in Korea from 1998

through 2002

SH Cha*, HJ Lee, SH Ma, 
KJ Hwang, KJ Lee, KS Kim, YH Lee

Department of Pediatrics, 
Kyunghee University Hospital, 

Seoul, Korea; Fatima Hospital, Changwon, Korea;
Department of Bacteriology, National Institute of Health,

Seoul, Korea 

Background: We have been monitoring group A strep-
tococci obtained from children with pharyngotonsillitis
and invasive diseases with T antisera since late 1990s.
We had found sudden increased T12 and T4, which
mostly resistant to erythromycin, in 1998. We would
like to know the trends of incidence of erythromycin
resistant group A streptococci before and after introduc-
ing of the separation of dispensatory from medical prac-
tice in mid 1999.

Methods: Five hundred thirty two isolates from children
with Group A streptococcal infections from 1998
through 2002 were typed serologically and 330 among
532 isolates which were selected randomly were deter-
mined antibiotic susceptibilities by tube dilution meth-
ods.

Results: The prevalent T serotypes were 12 (36.1%), 4
(12.8%), 1 (10.9%), 2/28 (8.8%), and nontypable
(7.1%). Resistance rates of isolates to erythromycin was
46.2% in 1998, 18.4% in 1999, 15.4% in 2000, 27.1% in
2001, and 36.5% in 2002. Relatively lower rate of ery-
thromycin resistance in 2000 seemed to be caused by
sudden increase of T1. The number of isolates of T12
and T4 tends to be decreased in more than 15 years old
group compared to less than 6 years old age group. All
isolates tested were susceptible to penicillin, van-
comycin and ceftriaxone. The rate of tetracycline resis-
tance was similar to that of erythromycin, but clin-
damycin resistance rate decreased gradually from 41.0%
to 13.5%. The nationwide consumption of erythromycin
decreased gradually from $ 11 million in 1988 to $ 4.3
million in 2002, but the consumption of macrolides and
their similar antibiotics increased gradually from $ 24.3
million in 1998 to $ 38.8 million in 2002.

Conclusions: There are somewhat decreased resistant
strains after initiating separation of dispensatory, and
increased again according to the increased consumption
of macrolides. We have to examine the mechanisms of
resistant group A streptococci and their epidemiologic
characterisitics related to the increased consumption of
antibiotics.

Susceptibity and mechanisms of 
erythromycin resistance in clinical 
isolates of group B streptococcus

AD Shen
*1
, YH Yang

1
, Dmitriev A

2
, 

GR Zhang 
1
, YH Wang

1

1
Beijing Children's Hospital affliated to Capital University

of Medical Sciences, Beijing, China; 
2
Institute of Experimental Medicine, 

Saint Petersburg, Russia

Background: Group B streptococcus (GBS) is one of
the pathogens most frequently responsible for peripar-
tum maternal and neonatal infections. However, resis-
tance to erythromycin in GBS strains has emerged and
become a severe problem in recent years. In GBS, resis-
tance to macrolides is conferred either by methylases
encoded by erm genes, that modify the ribosomal target
of macrolides or by pumps encoded by mef (A) genes
that efflux these antibiotics. 

Objectives: The aim of this study was to determine the
susceptibility to erythromycin of GBS and to character-
ize the mechanisms of macrolide resistance in ery-
thromycin-resistant strains.

Materials and Methods: A total of 185 clinical strains
isolated from vaginal or cervical swabs from pregnant
women in Beijing and Guangzhou Obstetrics and
Gynecology Hospital from 1994 to 1999, of which , 6 inva-
sive strains of GBS were isolated from infectious babies in
Beijing Children's Hospital. The E-test method was used to
determine the erythromycin and clindamycin resistance of
GBS strains. All erythromycin resistant isolates were
screened for erythromycin resistant genes. The erm B and
mef A genes were detected by PCR amplification. 

Results: Overall, 45 (24%) of 185 individuals carried
GBS resistant to erythromycin, whereas 39 (21%) of
185 carried GBS resistant to clindamycin. All clin-
damycin resistant isolates were also resistant to ery-
thromycin. There were no erythromycin resistant GBS
strains which was from 1994 to 1997, whereas the rate
of GBS erythromycin resistant varied from 35% in 1998
to 46% in 1999. The erm B and mef A genes were har-
bord by 44% (20/45), 29% (13/45) of these strains,
respectively. Twelve (12) isolates did not harbor erm B
or mef A genes.

Conclusions: The level of erythromycin and clin-
damycin resistance in China GBS isolates is of concern.
Among the erythromycin-resistant strains, erm B genes
were widely distributed and were prevalent; the mef A
gene is far less frequent in China GBS isolates; The
strains without erm B or mef A might possess other
macrolide resistance mechanisms such as mutation in
23S rRNA or one of the ribosomal proteins .
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Cumulative clinical trial experience with 
levofloxacin in community-acquired
pneumococcal pneumonia due to

macrolide-resistant strains

J Khan and B Wiesinger
Ortho-McNeil Pharmaceutical, Raritan, NJ, USA

Background: Streptococcus pneumoniae (SP) is an
important cause of community-acquired pneumonia in
adults and children.  The prevalence of antibiotic-resis-
tant pneumococci has increased dramatically in many
parts of the world, including the United States.  Results
from a recent US surveillance study of antimicrobial
resistance in respiratory tract pathogens demonstrated
resistance rates of 18.4% to penicillin, 27.5% to
macrolides, and 0.9% to levofloxacin.  Empiric treat-
ment of pneumococcal infections is complicated by the
fact that penicillin resistance is frequently associated
with multidrug resistance, including resistance to
macrolides: susceptibility of SP to levofloxacin is inde-
pendent of penicillin resistance.  Levofloxacin has
demonstrated excellent clinical and microbiological effi-
cacy in the treatment of CAP due to SP, including peni-
cillin- and macrolide-resistant strains.  Current lev-
ofloxacin US labeling includes CAP due to penicillin-
resistant SP strains (MIC value for penicillin (≥2
mcg/mL).    

Methods: Retrospective review of CAP trials conducted
by Johnson & Johnson Pharmaceutical Research &
Development/Ortho-McNeil Pharmaceutical to evaluate
the clinical and microbiological efficacy of levofloxacin
in patients with CAP due to macrolide-resistant (ery-
thromycin MIC value (≥1mcg/mL) SP.  All patients
wer treated with levofloxacin 500mg QD, IV or PO for
7-14 days or levofloxacin 750mg QD, IV or PO for 5
days. 

Results: Of the XXX levofloxacin-treated patients
enrolled in these trials who had pneumococcal pneumo-
nia, a total of 38 cases were due to erythromycin-resis-
tant strains; 36 cases were microbiologically evaluable.
Clinical and microbiological response rates were identi-
cal: 35 (97.2%) patients were deemed clinical successes
and 35 (97.2%) of the macrolide-resistant SP were eradi-
cated.    

Conclusions: These results confirm the effectiveness of
levofloxacin 500mg QD for 7-14 days and levofloxacin
750 mg QD for 5 days in the treatment of CAP due to
macrolide-resistant stains of SP.    

Activity of levofloxacin and other orally
available antibiotics against bacterial 

isolates from CAP from four Asian 
countries: A current perspective from 
the GLOBAL surveillance 2001-2002

ME Jones
1
, R Blosser

2
, J Karlowsky

2
, 

C Thornsberry
2
, and D Sahm

2

Focus Technologies, Inc., 
1
Tienhoven, 

The Netherlands; 
2
Herndon, Virginia, USA

Background: S. pneumoniae (SP), H. influenzae (HI),
and M. catarrhalis (MC) are common pathogens in
community-acquired respiratory infections (CAP) and
are treated empirically with orally available antibiotics.
Previous reports from Asian countries have shown
increases in multidrug-resistant (MDR) SP and ampi-
cillin (AMP)-resistant (R) HI. Global surveillance initia-
tives provide current perspectives on antimicrobial resis-
tance and identify new trends in resistance, especially for
new agents such as levofloxacin (LEV).

Methods: During 2001-2002, SP, HI, and MC were col-
lected from patient specimens at hospital laboratories in
China, Hong Kong (HK), South Korea (SK), and
Thailand and submitted for susceptibility testing.
Isolates were tested against penicillin (PEN; SP), AMP
(HI, MC), cefuroxime (CFX), azithromycin (AZI), clar-
ithromycin, erythromycin, trimethoprim-sulfamethoxa-
zole (SXT), and LEV. 

Results: PEN R among SP was 10.0% in China, 46.4%
in Thailand, 60.4% in SK, and 50.0% in HK. CFX R
among SP was 10.6% in China, 54.2% in Thailand,
67.0% in SK, and 50.0% in HK. AZI and SXT R were
>50% in all countries. LEV R was 1.1% in China, 1.2%
in Thailand, 2.1% in SK, and 8.5% in HK. The preva-
lence of MDR SP ranged from 3.9% in China to 50.9%
in SK with >90% of all MDR phenotypes R to PEN,
AZI, and SXT. LEV R was rarely associated with MDR.
Among HI, beta-lactamase (BL) production (range 12.9
to 58.5%) and SXT R (range 17.1 to 56.7%) showed no
discernible relationship. No LEV R HI were collected.
BL production among MC ranged from 91.7% in China
to 100% in HK and Thailand.

Conclusions: High levels of resistance to common ther-
apies such as PEN, AZI, and SXT were detected in SP.
In contrast, most isolates remained susceptible to LEV.
In urban environments such as HK, LEV R SP were
clonal, suggesting improved infection control may
reduce emergence of resistance. Continued surveillance
is needed to track changes in resistance and continued
clonal spread of SP within Asian countries. 

Persistence of erythromycin resistance of
group A streptococci in Korea from 1998

through 2002

SH Cha*, HJ Lee, SH Ma, 
KJ Hwang, KJ Lee, KS Kim, YH Lee

Department of Pediatrics, 
Kyunghee University Hospital, 

Seoul, Korea; Fatima Hospital, Changwon, Korea;
Department of Bacteriology, National Institute of Health,

Seoul, Korea 

Background: We have been monitoring group A strep-
tococci obtained from children with pharyngotonsillitis
and invasive diseases with T antisera since late 1990s.
We had found sudden increased T12 and T4, which
mostly resistant to erythromycin, in 1998. We would
like to know the trends of incidence of erythromycin
resistant group A streptococci before and after introduc-
ing of the separation of dispensatory from medical prac-
tice in mid 1999.

Methods: Five hundred thirty two isolates from children
with Group A streptococcal infections from 1998
through 2002 were typed serologically and 330 among
532 isolates which were selected randomly were deter-
mined antibiotic susceptibilities by tube dilution meth-
ods.

Results: The prevalent T serotypes were 12 (36.1%), 4
(12.8%), 1 (10.9%), 2/28 (8.8%), and nontypable
(7.1%). Resistance rates of isolates to erythromycin was
46.2% in 1998, 18.4% in 1999, 15.4% in 2000, 27.1% in
2001, and 36.5% in 2002. Relatively lower rate of ery-
thromycin resistance in 2000 seemed to be caused by
sudden increase of T1. The number of isolates of T12
and T4 tends to be decreased in more than 15 years old
group compared to less than 6 years old age group. All
isolates tested were susceptible to penicillin, van-
comycin and ceftriaxone. The rate of tetracycline resis-
tance was similar to that of erythromycin, but clin-
damycin resistance rate decreased gradually from 41.0%
to 13.5%. The nationwide consumption of erythromycin
decreased gradually from $ 11 million in 1988 to $ 4.3
million in 2002, but the consumption of macrolides and
their similar antibiotics increased gradually from $ 24.3
million in 1998 to $ 38.8 million in 2002.

Conclusions: There are somewhat decreased resistant
strains after initiating separation of dispensatory, and
increased again according to the increased consumption
of macrolides. We have to examine the mechanisms of
resistant group A streptococci and their epidemiologic
characterisitics related to the increased consumption of
antibiotics.

Susceptibity and mechanisms of 
erythromycin resistance in clinical 
isolates of group B streptococcus

AD Shen
*1
, YH Yang

1
, Dmitriev A

2
, 

GR Zhang 
1
, YH Wang

1

1
Beijing Children's Hospital affliated to Capital University

of Medical Sciences, Beijing, China; 
2
Institute of Experimental Medicine, 

Saint Petersburg, Russia

Background: Group B streptococcus (GBS) is one of
the pathogens most frequently responsible for peripar-
tum maternal and neonatal infections. However, resis-
tance to erythromycin in GBS strains has emerged and
become a severe problem in recent years. In GBS, resis-
tance to macrolides is conferred either by methylases
encoded by erm genes, that modify the ribosomal target
of macrolides or by pumps encoded by mef (A) genes
that efflux these antibiotics. 

Objectives: The aim of this study was to determine the
susceptibility to erythromycin of GBS and to character-
ize the mechanisms of macrolide resistance in ery-
thromycin-resistant strains.

Materials and Methods: A total of 185 clinical strains
isolated from vaginal or cervical swabs from pregnant
women in Beijing and Guangzhou Obstetrics and
Gynecology Hospital from 1994 to 1999, of which , 6 inva-
sive strains of GBS were isolated from infectious babies in
Beijing Children's Hospital. The E-test method was used to
determine the erythromycin and clindamycin resistance of
GBS strains. All erythromycin resistant isolates were
screened for erythromycin resistant genes. The erm B and
mef A genes were detected by PCR amplification. 

Results: Overall, 45 (24%) of 185 individuals carried
GBS resistant to erythromycin, whereas 39 (21%) of
185 carried GBS resistant to clindamycin. All clin-
damycin resistant isolates were also resistant to ery-
thromycin. There were no erythromycin resistant GBS
strains which was from 1994 to 1997, whereas the rate
of GBS erythromycin resistant varied from 35% in 1998
to 46% in 1999. The erm B and mef A genes were har-
bord by 44% (20/45), 29% (13/45) of these strains,
respectively. Twelve (12) isolates did not harbor erm B
or mef A genes.

Conclusions: The level of erythromycin and clin-
damycin resistance in China GBS isolates is of concern.
Among the erythromycin-resistant strains, erm B genes
were widely distributed and were prevalent; the mef A
gene is far less frequent in China GBS isolates; The
strains without erm B or mef A might possess other
macrolide resistance mechanisms such as mutation in
23S rRNA or one of the ribosomal proteins .
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Serotype distribution of penicillin-nonsucep-
tible Streptococcus pneumoniae from inva-
sive diseases and nasopharyngeal carriage
among children in Taiwan-implication for

vaccine strategy

CC Chiou
*
, KS Hsie,  YC Liu

Department of Pediatrics, Veterans General 
Hospital-Kaohsiung, Taiwan

Penicillin-nonsusceptible Streptococcus pneumoniae is
an emerging problem worldwide. We have reported an
extremely high prevalence (70%) of penicillin-nonsus-
ceptible Streptococcus pneumoniae among children in
Kaohsiung, Taiwan. Furthermore, 98% of the 594 iso-
lates were nonsusceptible to more than 1 drug tested.
Immunization with an effective pneumococcal vaccine
is the optimal approach to resolve the issue of increasing
resistance. The knowledge of distribution of serotypes
among pneumococci within certain geographic area is
essential for the preparation of vaccine. Moreover, it is
inconclusive whether the serotype distribution among
nasopharyngeal (NP) carriage isolates represent the dis-
tribution of clinical invasive disease. Thus we conduct
this study to elucidate the relationship between serotype
and penicillin-nonsusceptibility among both nasopha-
ryngeal carriage and clinical isolates. The serotypes of
clinical and NP specimens were tested by Quellung
reaction using pool serum and factor serum from
Copenhagen Serum Institute. Altogether 589 nasopha-
ryngeal isolates and 70 clinical isolates (isolated from
blood, CSF, pleural fluid and ear discharge) were tested.
Among the 408 nonsusceptible NP isolates, the predom-
inant serotypes were 23F (31.6%), 19F (29.4%), 6B
(22.5%), 14 (6.6%) and 6A (5.4%). Serotype 23F was
also the leading serotype among multiple-resistant iso-
lates. Serotype 14 was the predominant isolates among
clinical isolates. The clinical isolates were further divid-
ed to invasive and noninvasive isolates; serotype 14 was
the leading cause of invasive isolates with serotype 19F
the leading cause among non-invasive isolates. Although
the rank of order differed between NP and clinical iso-
lates, the overall serotype distribution was similar among
these 2 groups of isolates; serotype 23F, 19F, 14, 6B and
6A accounted for 80% of both clinical and nasopharyn-
geal isolates. Surveillance of NP carriage may provide a
useful predictor of the pneumococcal serotypes causing
clinical diseases and facilitate the adequate formulation
of protein-conjugate vaccine in different geographic
area.

Comparison of emm genotyping and ery-
thromycin resistance of group 

A Streptococci isolated from the 
elementary school children and 
acute pharyngitis in Jinju, Korea

S Kim
*
and NY Lee

Department of Laboratory Medicine, Gyeongsang National
University School of Medicine, Jinju* and Department of

Laboratory Medicine, Sungkyunkwan University School of
Medicine, Seoul, Korea

Backgrounds: Group A Streptococci (GAS), the most
common cause of bacterial pharyngitis, has become
more resistant to erythromycin (EM) or clindamycin
(CC), as these antibiotics are widely used. The degree of
resistance and its mechanism is not well known for the
isolates in Korea. 

Methods: Throat cultures were taken from 581 healthy
elementary school children and from 246 children of
acute pharyngitis at a local clinic in 2002. T typing and
emm genotyping was performed. Antibiotic sensitivity
with disk diffusion, phenotypic distribution and resis-
tance genes of EM resistance were investigated for the
isolates.

Results: The isolation rate of GAS was 17% in the carri-
ers and 50% in the acute pharyngitis. Although T12 is
most common, 27.6% in the carriers and 37.4% in acute
pharyngitis. Emm12 (33.7%), emm18 (9.2%), emm22
(8.2%) and emm1 (7.1%) were common in the carriers,
while emm12 (28%), emm75 (18.4%), emm22 (12.8%)
and emm 2 (12%) were frequent in the pharyngitis.
Resistance to EM and CC were 50% and 34% in the car-
riers, compared to 46% and 20% in the acute pharyngitis
respectively. Constitutive resistance (CR) and M pheno-
type were 65% and 33% in the carriers, compared to
42% and 58% in the pharyngitis. Inducible resistance
phenotype was rarely seen as 2% in the carriers. 

Conclusions: GAS is very common in school children
and in acute pharyngitis. Emm12 is most common and it
has high resistance to EM and CC. The antimicrobial
resistance to GAS has become a significant problem in
our community, which is higher in the carriers than in
the pharyngitis. Precise diagnosis and adequate treat-
ment for acute bacterial pharyngitis is needed. 

Antibiotic susceptibility of Streptococcus
uberis from bovine mastitis milk in Korea

G Lee, HM Kang
1
, JS Moon

1
, JM Kim

1
,CI Chung

Konkuk University, Seoul, Korea
1Bacteriology, National Veterinary Research and

Quarantine Service, Anyang,  Korea

Background: Streptococcus uberis (Str. uberis) are now
the most common cause of environmental mastitis.
Environmental mastitis incidences caused by Str. uberis
have been continuously increased in low somatic cell
count (SCC) herds. The purpose of this study was to
investigate the antibiotic susceptibility and resistance of
environmental Str. uberis isolated from bovine mastitis
milk.

Methods: Total 16 of Str. uberis were isolated and iden-
tified by VITEK system (bioMerieux, U.S.A.) from 163
milk samples with SCC above 500,000 cells/mL in 58
farms on a national scale from 1999 to 2002.
Antimicrobial susceptibility tests for each isolates were
carried out by disc diffusion method and MIC.

Results: The prevalence of Str. uberis was 28.6% as 16
strains among 49 isolates of Streptococcus spp.. All of
isolates showed high susceptibility against ampicillin
(93.75%), cephalothin (81.25%), penicillin (81.25%),
oxacillin (56.25%), and chloramphenicol (50%). But,
they showed low susceptibility to gentamicin (25%),
streptomycin (25%), kanamycin (18.75%), neomycin
(18.75%), erythromycin (12.5%), tetracycline (12.5%),
and amikacin (6.25%), respectively. Also, all of them
showed susceptibility against one or more antimicrobial
agents. 

Conclusions: Almost Str. uberis from bovine mastitis
milk practically showed low susceptibility against
antimicrobial agents. But, there was no visible changes
of resistance or susceptibility against antimicrobial
agents among isolates from 1999 to 2002. Therefore,
continuous monitoring for Str. uberis will be necessary
to prevent and control clinical or sub-clinical mastitis.

Surveillance of antimicrobial susceptibility
of S. pneumoniae and H. influenzae
in children among three hospitals 

of P. R. China from 2000- 2002

XZ Shen, Q Lu, QC Ye, YH Yang 
Beijing Children Hospital, Beijing, China

Background: S. pneumoniae (Sp) and H. influenzae (Hi)
remains the leading cause of community-acquired pneumo-
nia, otitis media, and meningitis in children. In this study,
we investigate the nasal carriage of antibiotic-resistant S.
pneumoniae and H. influenzae in Chinese children under 5
years old during 2000-2002.

Methods: A total of 947 Sp strains and 940 Hi strains were
isolated and tested from patients who visited Children's hos-
pitals in Beijing, Shanghai and Guangzhou with respiratory
infections. Minimal inhibition concentrations (MICs) of
antibiotics were determined by E-test. Disk diffusion test
was used for antimicrobial susceptibility. 

Results: The average rates of nasopharyngeal carriage for
Sp and Hi in those hospitals were 26.7% and 24.5%,
respectively. For S. pneumoniae isolates, prevalence of
penicillin non-susceptibility in this study was 41.6 %. The
majority of penicillin non-susceptibility isolates (37.3%)
were low level resistance (MIC � 0.64μg/ml and � 1.5 μ
g/ml). The penicillin resistant Sp (PRSP) isolates accounted
for 4.3%. The most sensitive antimicrobials in terms of per-
centage of susceptible organisms were amoxicillin-clavu-
lanic acid (97%), and to less extent, ceftriaxone (92%);
cefurxime and cefactor were slightly stronger sensitive than
penicillin with susceptibility of 80% and 75%.
Erythromycin, tetracycline and TMP-SMZ were highly
resistant (82.6%, 82.3% and 77% respectively) to Sp.
Among erythromycin resistant isolates, 100% were resistant
to azithromycin, 98.6% to clarithromycin, 97.2% to rox-
ithromycin and Spiramycin, and 96.6% to clindamycin.
97.2% were shown typical of the macrolides-lincosamides-
streptogramons B (MLSB) resistance phenotype, 2.8%
were M phenotype. The group of penicillin non-susceptibil-
ity (92.9%) was with significantly higher rates of multi-
drug resistance than that of PEN-S group (59.2%). For H.
influenzae isolates, the resistant rates to ampicillin and chlo-
ramplhenicol were 10.5% and 11%, respectively.
Amoxicillin-clavulanic acid, ceftriaxone, cefurxime and
cefactor were active against all Hi isolates. 53% of isolates
were resistant to TMP-SMZ. 

Conclusions: The resistant Sp and Hi isolates from Chinese
children with respiratory tract infection would be a severe
problem. Data in this study documented the high rate of
penicillin or multi-drug resistance among isolates of
pneumococci and the high prevalence of multi-drug
resistance in Chinese population may be becoming more
serious in this century.
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Serotype distribution of penicillin-nonsucep-
tible Streptococcus pneumoniae from inva-
sive diseases and nasopharyngeal carriage
among children in Taiwan-implication for

vaccine strategy

CC Chiou
*
, KS Hsie,  YC Liu

Department of Pediatrics, Veterans General 
Hospital-Kaohsiung, Taiwan

Penicillin-nonsusceptible Streptococcus pneumoniae is
an emerging problem worldwide. We have reported an
extremely high prevalence (70%) of penicillin-nonsus-
ceptible Streptococcus pneumoniae among children in
Kaohsiung, Taiwan. Furthermore, 98% of the 594 iso-
lates were nonsusceptible to more than 1 drug tested.
Immunization with an effective pneumococcal vaccine
is the optimal approach to resolve the issue of increasing
resistance. The knowledge of distribution of serotypes
among pneumococci within certain geographic area is
essential for the preparation of vaccine. Moreover, it is
inconclusive whether the serotype distribution among
nasopharyngeal (NP) carriage isolates represent the dis-
tribution of clinical invasive disease. Thus we conduct
this study to elucidate the relationship between serotype
and penicillin-nonsusceptibility among both nasopha-
ryngeal carriage and clinical isolates. The serotypes of
clinical and NP specimens were tested by Quellung
reaction using pool serum and factor serum from
Copenhagen Serum Institute. Altogether 589 nasopha-
ryngeal isolates and 70 clinical isolates (isolated from
blood, CSF, pleural fluid and ear discharge) were tested.
Among the 408 nonsusceptible NP isolates, the predom-
inant serotypes were 23F (31.6%), 19F (29.4%), 6B
(22.5%), 14 (6.6%) and 6A (5.4%). Serotype 23F was
also the leading serotype among multiple-resistant iso-
lates. Serotype 14 was the predominant isolates among
clinical isolates. The clinical isolates were further divid-
ed to invasive and noninvasive isolates; serotype 14 was
the leading cause of invasive isolates with serotype 19F
the leading cause among non-invasive isolates. Although
the rank of order differed between NP and clinical iso-
lates, the overall serotype distribution was similar among
these 2 groups of isolates; serotype 23F, 19F, 14, 6B and
6A accounted for 80% of both clinical and nasopharyn-
geal isolates. Surveillance of NP carriage may provide a
useful predictor of the pneumococcal serotypes causing
clinical diseases and facilitate the adequate formulation
of protein-conjugate vaccine in different geographic
area.

Comparison of emm genotyping and ery-
thromycin resistance of group 

A Streptococci isolated from the 
elementary school children and 
acute pharyngitis in Jinju, Korea

S Kim
*
and NY Lee

Department of Laboratory Medicine, Gyeongsang National
University School of Medicine, Jinju* and Department of

Laboratory Medicine, Sungkyunkwan University School of
Medicine, Seoul, Korea

Backgrounds: Group A Streptococci (GAS), the most
common cause of bacterial pharyngitis, has become
more resistant to erythromycin (EM) or clindamycin
(CC), as these antibiotics are widely used. The degree of
resistance and its mechanism is not well known for the
isolates in Korea. 

Methods: Throat cultures were taken from 581 healthy
elementary school children and from 246 children of
acute pharyngitis at a local clinic in 2002. T typing and
emm genotyping was performed. Antibiotic sensitivity
with disk diffusion, phenotypic distribution and resis-
tance genes of EM resistance were investigated for the
isolates.

Results: The isolation rate of GAS was 17% in the carri-
ers and 50% in the acute pharyngitis. Although T12 is
most common, 27.6% in the carriers and 37.4% in acute
pharyngitis. Emm12 (33.7%), emm18 (9.2%), emm22
(8.2%) and emm1 (7.1%) were common in the carriers,
while emm12 (28%), emm75 (18.4%), emm22 (12.8%)
and emm 2 (12%) were frequent in the pharyngitis.
Resistance to EM and CC were 50% and 34% in the car-
riers, compared to 46% and 20% in the acute pharyngitis
respectively. Constitutive resistance (CR) and M pheno-
type were 65% and 33% in the carriers, compared to
42% and 58% in the pharyngitis. Inducible resistance
phenotype was rarely seen as 2% in the carriers. 

Conclusions: GAS is very common in school children
and in acute pharyngitis. Emm12 is most common and it
has high resistance to EM and CC. The antimicrobial
resistance to GAS has become a significant problem in
our community, which is higher in the carriers than in
the pharyngitis. Precise diagnosis and adequate treat-
ment for acute bacterial pharyngitis is needed. 

Antibiotic susceptibility of Streptococcus
uberis from bovine mastitis milk in Korea

G Lee, HM Kang
1
, JS Moon

1
, JM Kim

1
,CI Chung

Konkuk University, Seoul, Korea
1Bacteriology, National Veterinary Research and

Quarantine Service, Anyang,  Korea

Background: Streptococcus uberis (Str. uberis) are now
the most common cause of environmental mastitis.
Environmental mastitis incidences caused by Str. uberis
have been continuously increased in low somatic cell
count (SCC) herds. The purpose of this study was to
investigate the antibiotic susceptibility and resistance of
environmental Str. uberis isolated from bovine mastitis
milk.

Methods: Total 16 of Str. uberis were isolated and iden-
tified by VITEK system (bioMerieux, U.S.A.) from 163
milk samples with SCC above 500,000 cells/mL in 58
farms on a national scale from 1999 to 2002.
Antimicrobial susceptibility tests for each isolates were
carried out by disc diffusion method and MIC.

Results: The prevalence of Str. uberis was 28.6% as 16
strains among 49 isolates of Streptococcus spp.. All of
isolates showed high susceptibility against ampicillin
(93.75%), cephalothin (81.25%), penicillin (81.25%),
oxacillin (56.25%), and chloramphenicol (50%). But,
they showed low susceptibility to gentamicin (25%),
streptomycin (25%), kanamycin (18.75%), neomycin
(18.75%), erythromycin (12.5%), tetracycline (12.5%),
and amikacin (6.25%), respectively. Also, all of them
showed susceptibility against one or more antimicrobial
agents. 

Conclusions: Almost Str. uberis from bovine mastitis
milk practically showed low susceptibility against
antimicrobial agents. But, there was no visible changes
of resistance or susceptibility against antimicrobial
agents among isolates from 1999 to 2002. Therefore,
continuous monitoring for Str. uberis will be necessary
to prevent and control clinical or sub-clinical mastitis.

Surveillance of antimicrobial susceptibility
of S. pneumoniae and H. influenzae
in children among three hospitals 

of P. R. China from 2000- 2002

XZ Shen, Q Lu, QC Ye, YH Yang 
Beijing Children Hospital, Beijing, China

Background: S. pneumoniae (Sp) and H. influenzae (Hi)
remains the leading cause of community-acquired pneumo-
nia, otitis media, and meningitis in children. In this study,
we investigate the nasal carriage of antibiotic-resistant S.
pneumoniae and H. influenzae in Chinese children under 5
years old during 2000-2002.

Methods: A total of 947 Sp strains and 940 Hi strains were
isolated and tested from patients who visited Children's hos-
pitals in Beijing, Shanghai and Guangzhou with respiratory
infections. Minimal inhibition concentrations (MICs) of
antibiotics were determined by E-test. Disk diffusion test
was used for antimicrobial susceptibility. 

Results: The average rates of nasopharyngeal carriage for
Sp and Hi in those hospitals were 26.7% and 24.5%,
respectively. For S. pneumoniae isolates, prevalence of
penicillin non-susceptibility in this study was 41.6 %. The
majority of penicillin non-susceptibility isolates (37.3%)
were low level resistance (MIC � 0.64μg/ml and � 1.5 μ
g/ml). The penicillin resistant Sp (PRSP) isolates accounted
for 4.3%. The most sensitive antimicrobials in terms of per-
centage of susceptible organisms were amoxicillin-clavu-
lanic acid (97%), and to less extent, ceftriaxone (92%);
cefurxime and cefactor were slightly stronger sensitive than
penicillin with susceptibility of 80% and 75%.
Erythromycin, tetracycline and TMP-SMZ were highly
resistant (82.6%, 82.3% and 77% respectively) to Sp.
Among erythromycin resistant isolates, 100% were resistant
to azithromycin, 98.6% to clarithromycin, 97.2% to rox-
ithromycin and Spiramycin, and 96.6% to clindamycin.
97.2% were shown typical of the macrolides-lincosamides-
streptogramons B (MLSB) resistance phenotype, 2.8%
were M phenotype. The group of penicillin non-susceptibil-
ity (92.9%) was with significantly higher rates of multi-
drug resistance than that of PEN-S group (59.2%). For H.
influenzae isolates, the resistant rates to ampicillin and chlo-
ramplhenicol were 10.5% and 11%, respectively.
Amoxicillin-clavulanic acid, ceftriaxone, cefurxime and
cefactor were active against all Hi isolates. 53% of isolates
were resistant to TMP-SMZ. 

Conclusions: The resistant Sp and Hi isolates from Chinese
children with respiratory tract infection would be a severe
problem. Data in this study documented the high rate of
penicillin or multi-drug resistance among isolates of
pneumococci and the high prevalence of multi-drug
resistance in Chinese population may be becoming more
serious in this century.
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Vancomycin-resistant Streptococcus
equines isolated from food animals

ES Jo
*
, BY Kang, SS Choi, NJ Ha

Department of Pharmacy, Sahmyook 
University, Korea

Background: Glycopeptide antibiotics such as
avoparcin was used as growth stimulating agents in ani-
mal husbandry. As a result, vancomycin-resistant gram-
positive bacteria were found in food animals. We have
investigated the rate of vancomycin resistance in food
animals. 

Methods: Streptococci were isolated directly from
streptococcal selective agar plates supplemented with 2
mg of vancomycin per liter. The isolated strains were
identified by Vitek system. MIC of several antibiotics
was determined and genotyping by PCR analysis were
investigated. And the cell wall thicknesses were deter-
mined by TEM. PCR-RAPD was done to verify some
genetic relatedness between resistant strains.

Results: 7 of vancomycin-resistant Streptococcus
equines, 2 of vancomycin-resistance Streptococcus
viridians and 3 of vancomycin-resistant Enterococcus
faecium were isolated. Among this strains, all of S.
equines showed high level resistance to vancomycin and
teicoplanin (100 mg /ml <). But we could not find out
any van genes in these strains and could not find out any
difference of cell wall thickness between type strains and
resistant strains. The PCR-RAPD results showed some
common band between type strain and resistant strains.

Conclusions: From food animal, we have isolated van-
comycin-resistant S. equines. These resistant strains
might have new resistant determinant compared with
existing mechanisms of resistance.
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Background: Topoisomerase IV mutations in S. pneu-
moniae are important for resistance to ciprofloxacin and
levofloxacin, which initially target ParC. On the other
hand, DNA gyrase and topoisomerase IV are dual tar-
gets for clinafloxacin in S. pneumoniae. This study was
performed to analyze the ability of DW-286a to cause
resistance development in S. pneumoniae and to estab-
lish whether DNA gyrase or topoisomerase IV is prima-
ry target.

Methods: We examined the roles of DNA gyrase and
topoisomerase IV in determining the susceptibility of S.
pneumoniae C9211 to DW-286a. DW-286a resistant
mutants of S. pneumoniae C9211 were generated by
stepwise selection at increasing drug concentration.
Sequence analysis of PCR products from the mutant
strains was used to examine the quinolone resistance-
determining regions (QRDR) of GyrA and GyrB pro-
teins of DNA gyrase and the analogous regions of ParC
and ParE subunits of the DNA topoisomerase IV.

Results: First-step mutants exhibiting low-level resis-
tance had an alteration in GyrA at Ser-83, with Ser-83 to
Tyr or Phe being observed. Second-step mutants had
mutations in GyrA at Ser-83 to Tyr and in ParC at Ser-
79 to Tyr at the same time. Third-step mutants display-
ing more high-level resistance were found to have addi-
tional change in GyrA at Glu-87 to Lys. Moreover,
fourth-step mutants had additional mutations in ParC at
Asp-83 to Asn, together with other mutations. No
changes in GyrB, and ParE were observed in these
mutants. There were no increases in their susceptibility
to DW-286a in the presence of reserpine. This pheno-
type indicated the absence of efflux mechanism of resis-
tance in these mutant strains.

Conclusions: Complementary genetic and biochemical
studies revealed that GyrA and ParC are dual targets for
DW-286a in S. pneumoniae and resistance to DW-286a
in S. pneumoniae occurs in vitro at a low frequency.
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Background: Group A Streptococcus (GAS) cases a
wide variety of infections in both children and adults
worldwide. GAS is one of the most common pathogens
of throat and skin among children. However, reports on
invasive infection of GAS have been increasing during
the past decade, including necrotizing fascitis and toxic
shock-like syndrome (STSLS). Accurate identification
and drug sensitivity test is important for initiating ade-
quate treatment, especially in an area of known high
drug resistance. The M and T genotyping of GAS are
crucial for effective control of an outbreak. To deter-
mine the drug sensitivity and genotype of these GAS,
we retrospectively review the medical records of those
patients with positive culture result in our hospital.

Methods: A total of 70 GAS strains were collected dur-
ing the past decade (1993 to 2002), and 21 of them
were invasive strains and 49 were non-invasive strains.
All these isolates were tested for their drug sensitivity
by E-test and MIC. All the isolates were also genotyped
by pulse field gel electrophoresis (PFGE) by using Sma
I restriction enzyme. 

Results: All of these 70 isolates were susceptible to
penicillin, while 47.62% of the invasive strain and
48.98% of the non-invasive strains were resistant to ery-
thromycin. Fifty-one different PFGE types were found
among these 70 isolates.

Conclusions: All the GAS isolates from our hospital,
no matter they are invasive or non-invasive strains,
remained susceptible to penicillin while their non-sus-
ceptibility to macrolides alerted to concern. There were
no specific genotype cluster in our study.
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Background: Viridans streptococcal bacteremia is being
increasingly reported in neutropenic and other immunocom-
promised patients. Recently, antimicrobial resistance may be
emerging as a problem with viridans group streptococci
(VGS). The purpose of this study was to determine the
antimicribial resistance rate of VGS strains isolated from
blood in recent period and to identify risk factors for antimi-
crobial resistance. 

Methods: All adult cases of viridans streptococcal bac-
teremia observed in a tertiary care hospital (Wonju Christian
Hospital) in the period from May 2001 and December 2002
were reviewed. Antimicrobial susceptibility tests were done
by NCCLS recommended disk diffusion method and peni-
cillin MICs were determined by E-test. 

Results: A total of 38 consecutive strains of VGS isolated
from blood cultures in 35 adult patients. Overall resistant
rates including intermediate susceptibility to antimicrobial
agents of VGS were as follows: penicillin 36.8%, ery-
thromycin 23.7 %, clindamycin 18.4 %, ceftriaxone 13.2%,
levofloxacin 10.5%, respectively. High-level penicillin resis-
tance (MIC ≥ 4 ug/ml) was reported in 4 strains (3 S. mitis,
1 S. oralis). Statistically significant risk factors in patients
with penicillin-resistant (compared with penicillin-sensitive)
viridans streptococcal bacteremia were: previous antibiotic
therapy (p=0.025), female sex (p=0.02) and hospital acquisi-
tion (p=0.05). Risk factors of erythromycin-resistant viridans
streptococcal bacteremia were: underlying malignancy
(p=0.01), previous anticancer chemotherapy (p=0.001), use
of antacid (p=0.002), leukopenia (p=0.02), previous antibiot-
ic therapy (p=0.02) and hospital acquisition (p=0.01). Death
occurred in five patients (14.3%) but was possibly related to
bacteremia in only 3 cases who infected with penicillin-sen-
sitive VGS. 

Conclusions: The rate of penicillin and erythromycin resis-
tance among VGS blood isolates was high in hospital-
acquired bacteremia, patients with previous antimicrobial
therapy and anticancer chemotherapy. Antimicrobial resis-
tance did not significantly influence clinical outcome.






