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Pharyngeal Colonization Rate of Penicillin-resistant Streptococcus pneumoniae
among Day-care Center Children in Seoul, Korea

Jin-Young Park, M.D. and Je-Hak Kim"

Department of Pediatrics, Sungkyunkwan University, College of Medicine
“Institute of Technology & Science, Cheil Jedang Co., Seoul, Korea

Background : Antimicrobial resistance of Strepto-
coccus pneumoniae presents a challenge to the clini-
cians in developing countries, particularly against the
acute respiratory tract infections, including pneumonia.
The present study was to evaluate the carriage rate
and the antimicrobial resistance of S. pneumoniae
isolated from children at a day-care center.

Methods : Oropharyngeal swabs were done every
month for one year in 64 children at a day-care cen-
ter in Seoul, Korea. Minimum inhibitory concentrations
(MICs) of 9 antimicrobial agents (penicillin, ceftria-
xone, cefuroxime, erythromycin, chloramphenicol, tetra-
cycline, vancomycin, ciprofloxacin, cefpirome) were
determined by agar-dilution method.

Results : The ages of the children ranged from 13
to 60 months (mean: 31 months). The overall carriage-
rate of pneumococci was 26%, which was highest in
December (46%) and lowest in July (3%). A total
number of 105 strains of S. pneumoniae were isolated
from 404 throat swabs and 68 strains among these

were available for MIC tests. Only 8 (12%) strains
were susceptible to penicillin, while 50 (73%) were
intermediate and 10 (15%) were resistant. The isolates
also exhibited high rates of resistance to other /-
lactams (53% and 21% were resistant to cefuroxime
and ceftriaxone, respectively). The resistance rates to
the other antimicrobial agents were also remarkable;
90% and 88% were resistant to erythromycin and te-
tracycline, respectively. However, 75% of isolates were
susceptible to chloramphenicol and 100% were suscep-
tible to vancomycin.

Conclusion : There was a high rate of pharyngeal
carriage of penicillin-resistant S. pneumoniae among
children attending day-care center. Surveillance of
pharyngeal cultures may provide useful information the
treatment guideline of pneumococcal infections (Korean
J Infect Dis 31:122~128, 1999).
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A2, ceftriaxone(ZH]2EE), cefuroxime(Glaxo Wellcome),

erythromycin(:2# A|2F), chloramphenicol(ZFZ),

cline(Z2%), vancomycin(Lilly Korea),

(Bayer), cefpirome(Hoechst).
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Figure 1. The carriage rate of S. pneumoniae in a group of
64 children at a day-care center in Seoul during one year.
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Table 1. Antimicrobial Susceptibility of 68 Streptococcus pneumoniae Isolates Recovered from Oropharyngeal Swabs

from Healthy Children

MIC( p« g/mL) No. of isolates(%) Breakpoint Tz g/mL)
Antimicrobial agent Range MIC50° MIC90" ST I’ RT S I R
Penicillin G <0.03-8 05 2 8( 12)  50(73) 10(15) <006  0.12~1 >2
Ceftriaxone <0.03-2 0.5 1 54( 79) 8(12) 6( 9) <05 1 >2
Cefuroxime 0.03-8 1 4 32( 47) 14(21) 22(32) <0.5 1 >2
Chloramphenicol ~ 0.25-16 4 8 68( 75) — 17(25) <4 — >3
Erythromycin <0.03->256 64 >256 7( 10) 1( 2) 60(88) <0.25 0.5 >1
Tetracycline 0.03-64 16 32 8( 12) 5(7) 55(81) <2 4 >8
Vancomycin 0.03-0.5 0.25 0.5 68(100) — — <1 — >2
Ciprofloxacin 0.03-4 1 2
Cefpirome 0.03-1 0.12 0.5

"MICsp and MICy : Concentrations of the drug which inhibited 50% and 90% of strains tested, respectively

S =susceptible, I=intermediate, R=resistant

Susceptlblhty breakpoint based on NCCLS interpretive guidelines, 1997
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Table 2. Susceptibilities to Antimicrobial Agents Stratified by Penicillin(PCN) Susceptibility

No(%) of isolates

PCN susceptibility Status”
Ceftriaxone  Cefuoxime Chloramphenicol  Erythromycin  Tetracycline = Vancomycin
Susceptible(n=8) S 7(88) 4(50) 6(72) 0 1(12) 8(100)
I 1(12) 1(12) — 0 2(25) —
R 0 3(38) 2(24) 10(100) 5(63) —
Intermediate(n=50) S 38(76) 23(46) 36(72) 7( 14) 7(14) 50(100)
I 7(14) 12(24) — 1( 2 3(6) —
R 40 8) 15(30) 14(28) 42( 84) 40(80) -
Resistant(n=10) S 8(80) 5(50) 9(90) 0 9(90) 10(100)
I 0 1(10) — 0 1(10) —
R 2(20) 4(40) 1(10) 10(100) 0 -

“S=susceptible, I=intermediate, R=resistant
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