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Serogroup and Antimicrobial Resistance of
Streptococcus pneumoniae Isolated from Oropharynx in
Children Attending Day Care Center

Kyung Hyo Kim, M.D., Jong Eun Lee, M.D., Il Tae Whang, M.D.
Kyung Ha Ryu, M.D., Young Mi Hong, M.D., Gyoung Hee Kim, M.D.
Keun Lee, M.D., Eun-Suk Kang, M.D." and Ki-Sook Hong, M.D."

Department of Pediatrics and Clinical Pathology’, College of Medicine,
Ewha Woman’s University, Seoul, Korea

Purpose : Penicillin- and multidrug-resistant S. pneumoniae poses a serious threat to clinicians
because the rate of resistance of S. pneumoniae to penicillin in Korea has surged up to the
world’s highest level. This study was performed to assess the carriage rate, serogroups and anti-
microbial susceptibility of S. pneumoniae isolated from oropharynx in children.

Methods : From March to July 1998, 209 children under 5 years of age were recruited from five
day care centers. The carriage rate for pneumococci was obtained. Antimicrobial susceptibilities
were determined with the E-test and agar dilution methods. Serogrouping was performed on 48
of the pneumococcal isolates by the Quellung reaction.

Results : The carriage rate of S. pneumoniae was 30.1%. Antimicrobial susceptibility profiles
were available for 59 of the isolates. Sixty-six percent of isolates were not susceptible to penicil-
lin, and multidrug-resistance was observed in 76.3% of the isolates. A high proportion of the
penicillin-resistant strains showed associated resistance to trimethoprim-sulfamethoxazole, tetra-
cycline, erythromycin, and oxacillin. The most prevalent oropharyngeal serogroups were 19, 6, 3,
23, and 29. Resistance of the pneumococcal isolates to penicillin was different according to the
serogroups. All of the strains of serogroup 19, 23, and 29 was resistant to penicillin but 87.5% of
serogroup 3 strains were susceptible to penicillin.

Conclusion : The resistance rate of S. pneumoniae isolated from oropharynx in children was
very high to penicillin and other antimicrobial agents. For the reduction of the drug-resistant rate
of S. pneumoniae, clinicians should be required to be more judicious in their use of antimicrobial
agents. (J Korean Pediatr Soc 2002;45:346-353)
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o,

= 59
Zrds

3. HFZ2 HLUAEl "i"-éi ol wE

24 o

Etetm M0 CHEE ZH=A H|lw
HYAY 54 079 49 cefotaxime, vanco-
mycin, ciprofloxacin ¢l EF 5ol ddon,
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42.2%, 40%, 21% = 35%°1A4 WS Btk whd

AYAH g o579 4§ cefotaximeol 48.8%<]

Table 1. S. pneumoniae Colonization Rate in Chil-
dren Attending Day-care Centers

Age(year) Number of carrier/total(%)

<1 0/1( 0.0)
1/4(25.0)
5/31(16.1)

18/58(31.0)

31/90(34.4)
8/24(33.3)

Total 63/209(30.1)
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WAS WO tetracycline, trimethoprim-sulfa-
methoxazole, erythromycin, oxacillin, ¥ chloram-
phenicololl ZtZF 97.4%, 94.9%, 94.9%, 97.3%, =
153%°A4 WS Bo] A= AYAd 44 &5
© e FAdE S Blon Jﬂ A
A e BlEtAdE WS Hole A Sk
tHTable 3). & 97H94 A T 14 ol kAl
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Table 2. Antimicrobial Susceptibilities of Fifty—nine
S. pneumoniae Isolates from Children Attending
Day-care Centers

% of strains

Antimicrobial agents

S 1 R

Penicllin 34.0 389 27.1
Cefotaxime 66.2 271 6.7
Vancomycin 100.0 0.0 0.0
Chloramphenicol 78.0 NA 22.0
SXT 225 189 58.6
Tetracycline 10.2 0.0 89.8
Erythromycin 237 0.0 76.3
Oxacillin 276 724

Ciprofloxacin 94.1 5.9 0.0

Abbreviations : S, Susceptible; I, Intermediate resis-
tant; R, Resistant; NA, not applicable; SXT, Tri-
methoprim/sulfamethoxazole

Table 3. Resistance of Penicillin-Susceptible and
Penicillin-Resistant S. pneumoniae to Other Antimi-
crobial Agents

% of resistance to
antimicrobial agent

Antimicrobial agents
Pc-Susceptible Pc-Resistant

pneumococci  pneumococci
Cefotaxime 0.0 48.8
Vancomycin 0.0 0.0
Chloramphenicol 35.0 15.3
SXT 42.2 949
Tetracycline 75.0 974
Erythromycin 40.0 94.9
Oxacillin 21.0 97.3
Ciprofloxacin 0.0 74
Abbreviations : Pc, penicillin; SXT, Trimethoprim/

sulfamethoxazole
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5. H7z 8320 OE =M 24
| A TNA penicllinell e 744 23t
Hlalsl i A3 3 19, 23 B 2994 = B

Aol fow dHT 601]/‘1% 17F(11.1%) 1A 7+
FAdo] da oo wls] AT 3ol A= 7THF(875

%)l FZgdol slel dA ol whet penicillinell

Table 4. Penicillin Susceptibilities of 48 S. pneu-
moniae Isolates from Children Attending Day-care
Centers According to Serogroups

No(%) of isolates

Serogroup(No)
S I R

19(11) 0( 0.0) 7( 63.6) 4(36.4)
6(9) 1(11.1) 6( 66.7) 2(22.2)
3(8) 7(87.5) 1( 125  0( 0.0)
23(6) 0( 0.0) 3( 50.0)  3(50.0)
29(5) 0( 0.0) 5(100.0) 0( 0.0)
Others(9) 4(44.4) 4( 444)  1(11.2)
Total(48) 12(25.0)  26( 54.2) 10(20.8)

Abbreviation : No, number; S, Susceptible; I, Inter-
mediate resistant; R, Resistant
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A b7 11.1%9F 16.6%°14, ciprofloxacin®ll 3l
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Table 5. Antimicrobial Susceptibilities of 48 S. pneumoniae Isolates from Children Attending Day-care Cen-

ters According to Serogroup

Serogroups % of resistance

Antimicrobial agents

19 6 3 23 29
Cefotaxime 54.5 33.3 0.0 50.0 40.0
Chloramphenicol 0.0 11.1 0.0 16.6 0.0
Erythromycin 90.9 100.0 0.0 100.0 80.0
Oxacillin 100.0 100.0 0.0 100.0 80.0
Tetracycline 90.9 100.0 87.5 100.0 80.0
Vancomycin 0.0 0.0 0.0 0.0 0.0
SXT 90.9 100.0 25.0 16.6 80.0
Ciprofloxacin 9.1 0.0 0.0 0.0 0.0
Penicillin 100.0 889 125 100.0 100.0

Abbreviation : SXT, Trimethoprim/sulfamethoxazole
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