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Serotypes and Antimicrobial Susceptibility of
Streptococcus pneumoniae
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Department of Pediatrics, Department of Microbiology”, Clinical Pathology*,
College of Medicine, Yonsei University, Seoul, Korea

Purpose : Streptococcus pneumoniae is part of the normal flora but is also responsible
for causing many invasive diseases such as pneumonia, meningitis, and sepsis in addition to
noninvasive diseases such as otitis in children. Multi-drug resistant strains has raised a lot of
concern worldwide and thus the importance of prevention has been emphasized. We have
analyzed the current serotypes and antibiotic sensitivity of each serotype as a baseline study
to estimate the efficacy of the pneumococcal vaccine in Korean children.

Methods : One hundred sixteen cases of pneumococcus cultured at Yonsei Medical Cen-
ter from September 2001 to January 2003 were analyzed. The serotyping was done with the
Quellung reaction and penicillin resistance was tested using the oxacillin disc diffusion meth-
od.

Results : Pneumococcus were cultured from the sputum in 76 cases(65.5%), from the
blood in 13 cases(11.2%), from the ear discharge in 12 cases(10.3%), from the throat in 7
cases(6.0%), from the nasal cavity in 2 cases(1.7%), and one case(0.9%) each from the cere-
brospinal fluid, eye discharge, peritoneal fluid, post-operational wound, brain abscess, and
catheter tip. Serotyping was possible with 98 cases and the following serotypes were found;
15 cases of type 19F(15.3%), 11 cases of 19A(11.2%), 8 cases of 11A(8.2%), 7 cases each
of 6A, 14 and 3(7.1%), 6 cases each of 35, 6B and 23F(6.1%). Eighty two cases(70.7%)
out of 116 cases were penicillin resistant and serotypes 19F, 19A, 11A, 23F, 6A, 9V consti-
tuted the majority, 48 cases(59.8%). These serotypes showed resistance to cotrimoxazole
(74.4%), tetracycline(69.5%), and erythromycin(90.3%) as well. In the 22 cases cultured from
children, 19A and 19F were found in 25.0%, 6A, 6B, and 23F in 10.0%, 11A, 14, 19, and
29 in 5.0%. Fifty percent(10/20) of the clinical isolates were represented in the current 7-
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valent pneumococcal protein conjugate vaccine, and 85%(17/20) when the cross-reacting sero-

types were included. Penicillin resistance was found in 86.4%(19/22).

Conclusion : The percentage of serotypes included in the 7 valent pneumococcal protein

conjugate vaccine found in our study was 40.8% which was less than other prior studies. In

anticipation of a change of pneumococcal serotypes, a nationwide multicenter study is needed

before the initiation of pneumococcal vaccines in Korea.

Key Words : Pneumococcal serotype, Pneumococcal vaccine, Antimicrobial —susceptibility
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Table 1. Source of Specimen according to Age
No. of isolates(%)

Specimen Total

<2 yrs 2~15 yrs >15 yrs
Sputum 2(28.6%) 74(78.7%) 76(65.5%)
Blood 3(20.0%) 10(10.6%) 13(11.2%)
Ear 9(60.0%) 2(28.6%) 1( 1.1%) 12(10.3%)
Throat 1( 6.7%) 1(14.3%) 5(52%) 7( 6.0%)
Nose 2(28.6%) 2( 1.7%)
Others” 2(13.3%) 4( 4.4%) 6( 5.3%)
Total 15(100%) 7(100%) 94(100%) 116(100%)
*spinal fluid, peritoneal fluid, post-Op wound, eye discharge, brain abscess, catheter tip

Table 2. Serotype Distribution according to Age

No. of isolates(% in each age group)

Serotype Total

<2 yrs 2~15 yrs >15 yrs
19F 2(13.3%) 3(60.0%) 10(12.8%) 15(15.3%)
19A 5(33.3%) 6( 7.7%) 11(11.2%)
11A 1( 6.7%) 7( 9.0%) 8( 8.2%)
6A 2(13.3%) 5( 6.4%) 7( 7.1%)
14 1( 6.7%) 6( 7.7%) 7( 7.1%)
3 7( 9.0%) 7( 7.1%)
35 6( 7.7%) 6( 6.1%)
23F 1( 6.7%) 1(20.0%) 4( 5.1%) 6( 6.1%)
6B 2(13.3%) 4( 5.1%) 6( 6.1%)
)% 5( 6.4%) 5( 5.1%)
7C 3( 3.8%) 3( 3.1%)
34 2( 2.6%) 2( 2.0%)
29 1(20.0%) 1( 1.3%) 2( 2.0%)
10A 2( 2.6%) 2( 2.0%)
13 2( 2.6%) 2( 2.0%)
Others” 1( 6.7%) 8(11.5%) 9( 9.2%)
Total 15(100%) 5(100.0%) 78(100.0%) 98(100%)

"TF, 15A, 15B, 18, 19B, 22F, 23A, 24A, 24F

ZQ] 74.5%Z XAt cH(Table 2).
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Table 3. Antibiotic Resistance according to Age

Age Penicillin Cotrimoxazole Levofloxacin Tetracycline Erythromycin
<2 yrs 13/15(86.7%) 11/13(84.6%) 0/13(0.0%) 9/13(69.2%) 12/13(92.3%)
2~15 yrs 6/7(85.7%) 4/7(57.1%) 0/7(0.0%) 4/7(57.1%) 6/7(85.7%)

>15 yrs 63/94(67.0%) 53/91(58.2%) 1/91(1.1%) 59/91(64.8%) 64/91(70.3%)
Total 82/116(70.7%) 68/111(61.3%) 1/111(0.9%) 72/111(64.9%) 82/111(73.9%)
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