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Serotypes and Penicillin Susceptibility of Streptococcus pneumoniae
Isolated from Clinical Specimens and
Healthy Carriers of Korean Children

Jin-A Lee, M.D., Nam-Hee Kim, M.D., Dong-Ho Kim, M.D., Ki-Won Park, M.D.
Yun-Kyung Kim, M.D., Kyoung-Hyo Kim, M.D.", Jin-Young Park, M.D."
Eun-Hwa Choi, M.D. and Hoan-Jong Lee, M.D.

Departments of Pediatrics, Seoul National University College of Medicine;
Ewha Women’s University College of Medicine';
Sungkyunkwan University College of Medicine, Kangbuk Samsung Hospitalr; Seoul, Korea

Purpose : Pneumoccocus is one of the most important causes of invasive infection through the child-
hood period and the prevelance of antibiotics resistance of pneumococcus is increasing worldwide. A
7-valent conjugate vaccine has been developed. It is important to know the prevalence of each sero-
type of pneumococci in the countries where the vaccine is used to estimate the coverage rate by the
vaccine.

Methods : One hundred and twenty seven strains of clinical isolates and 72 strains from healthy
carriers recovered from Korean children during the period from 1997 to 2002 were subjected to deter-
mination of serotype by Quellung reaction and penicillin susceptibility with oxacillin disc diffusion test.
Results : Forty-three per cent of clinical isolates were obtained from children under two years of
age. Thirty strains(24%) were isolated from normally sterile body fluids. The frequent serotypes were
19F, 19A, 23F, 6A, 6B and 9V. Fifty-six per cent of the clinical isolates were represented in the
current 7-valent protein conjugate pneumococccal vaccine, and 84% when the cross-reactive serotypes
were included. Frequent serotypes of strains isolated from one to five year-old healthy children were
19F, 14, 11A, 23F, 18C, and 19A. Seventy-one per cent of the carrier strains were included in the 7-
valent vaccine. Ninety-three per cent of the clinical isolates and 86% of carrier strains were not
susceptible to penicilline.

Conclusion : Fifty-six to 84% of pneumococci recovered from Korean children are covered by the
current 7-valent protein conjugate pneumococcal vaccine and the prevalence of penicillin resistance
was very high. (J Korean Pediatr Soc 2003;46:846-853)

Key Words : Streptococcus pneumoniae, Quellung reaction, Conjugate vaccine
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Table 1. Sources of Specimens from which S. pneumoniae
were Isolated and Their Distribution by Patient’s Age Group

No. of isolates
in each age group

Specimen source(%) Total(%)
<2 2-<5 b5-15
yrs yrs yrs
Normally sterile body fluid
Blood” 5 7 7 19(15)
Cerebrospinal fluid 4 2 0 6( 5)
Ascitic fluid 0 0 1 1C 1D
Closed pus’ 3 0 1 4( 3)
Lower respiratory tract® 13 8 4 25(20)
Throat/Nasal swab 6 16 11 33(26)
Ear 22 10 1 33(26)
Eye 2 0 0 2(2)
Others*® 0 2 2 40 3)
Total 55 45 27 127

"includes bacteremia without focus(1l cases),
monia(3), empyema(l), endocarditis(1),
subcutaenous abscess(1)
includes an empyema without bacteremia(l case), bony as-
pirate obtained from a patient diagnosed as osteomyelitis(1),
discharge from branchial cyst(1), and joint fluid(1)

Fincludes sputum(16 cases) and transtracheal aspirates(9)
includes urine(3) and open pus(l case; pus from gastrosto-
my site)

and with pneu-
cholangitis(2), and
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Table 2. Distribution of Serotypes Among 127 Clinical Iso-

lates by Age

No. of isolates

(% in each age group)

Serotype” Total
<2 yrs 2-<5 yrs 5-15 yrs
19F 18(33) 10(22) 3(11) 31( 24)
19A 12(22) 7(16) 207 21 17)
23F 7(13) 6(13) 6(22) 19( 15)
6A 5( 9) 6(13) 3(11) 14( 11
6B 2( 4) 4( 9) 3(11) 9 7
9V 1( 2) 6(13) 0 0) 7( 6)
14 0( 0) 1( 2) 3(11) 4C 3
15C 2( 4) 2( 4) 0 0) 4 3)
15B 1( 2) 1( 2) 1€ 0) 3 2)
11A 3(5) 0 0) 0 0) 3 2)
35B 2( 4) 0 0) 0 0) 20 2)
18C 0( 0) 1( 2) 0 0) 1C D
23A 0 0) 1( 2) 0 0) 1C D
4 0 0) 0 0) 0 0) oC 0
9N 0 0) 0 0) 0 0) oC 0)
Others 2047 0( 0) 6(22)% 8( 6)
Total 55(43) 45(35) 27(21) 127(100)

Pneumococci of rough strain were excluded in the sero-

typing and penicillin susceptibility test
Tincludes 2 strains : type 15A(1), 38(1)

Fincludes 6 strains : type 1(1), 3(1), 21(1), 22F(1), 24F(1), and

27(1)

Zobat o Al46 W A9 E 20039

19A(17%), 23F(15%), 6A(11%), 6B(7%), 9V(6%)S A5 =
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E 93%(118/12N Atk A5 delA &= 30+ #H+
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Al 2T 96%(24/25), 1% 2 w7} 2T 91%(30/
33), Fol T2 97%(32/33), & wElTT 100%(2/2) H
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Table 3. Distribution among Serotypes of 127 Isolates of S. pneumoniae Obtained from Clinical Specimens from Patients, by In-

dicated Specimen Sources

No. of isolates in each serotype

Sources of specimen Total
19F 19A 23F 6A 6B 9V Others
Normally sterile body fluid 5 4 6 3 4 1 7 30
Blood 1 2 3 3 3 1 6 19
CSF 3 1 1 0 1 0 0 6
Ascitic fluid 0 0 1 0 0 0 0 1
Closed pus” 1 1 1 0 0 0 1 4
Lower resp tract' 4 4 5 4 0 3 5 25
Throat/Nasal swab 6 0 5 4 5 3 10 35
Ear 15 12 1 1 0 0 4 33
Others™ 1 1 2 2 0 0 0 6
Total 31 21 19 14 9 7 26 127

“includes an empyema without bacteremia(l), bony aspirate obtained from a patient diagnosed as osteomyelitis(1), discharge from

branchial cyst(1), and joint fluid(1)

includes sputum(16 cases) and transtracheal aspirates(9)

includes urine(3), eye discharge(2), and open pus(l case; pus from gastrostomy site)
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Table 4. Penicillin Susceptibility Results Tested by Oxacillin
Disc Diffusion Method for 127 Clinical Isolates and 72 Strains
of S.pneumoniae Isolated from Healthy Carriers according to
Serotypes

No. of isolates
(% of resistant pneumococci in each serotype)

Serotype Clinical isolates Throat swabs
S°  R(%)"  Subtotal S" R(%)"  Subtotal

19F 0 31(100) 31 0 22(100) 22
19A 0 21(100) 21 0 3(100) 3
23F 0 19(100) 19 0 8(100) 8
23A 0 1(100) 1 0 1(100) 1

6A 1 13( 93) 14 0 1(100) 1

6B 0 9(100) 9 1 1( 50) 2
9V 0 7(100) 7 0 0 0 0
18C 0 1(100) 1 4 0 0 4
15C 0 4(100) 4 0 0 0 0
158 1 2( 67) 3 1 0 0 1
14 0 4(100) 4 0 15(100) 15
11A 0 3(100) 3 0 9(100) 9
35B 0 2(100) 2 0 1 2 1
Others 7 1( 13) &+ 4 1( 20 5%
Total 9 118(93) 127 10 62( 86) 72

*S: Pneumococci susceptible to penicillin

"R : Pneumococci resistant to penicillin

Finclude 8 serotypes : type 1(1), 3(1), 21(1), 27(1), 38(1), 15A
(1), 22F(1), and 24F(1)

Yinclude 5 serotypes : type 1(1), 15A(2), 15C(1), and 34(1)
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Table 5. Serotypes of 127 Clinical Isolates and 72 Strains from Healthy Carriers in Relation to 7-Valent Conjugate Vaccine

Clinical isolates

Isolates from carriers

Normally sterile body fluid® Other clinical isolates® Total
Vaccine type” 17 54 71( 56%) 51( 71%)
Serologically related” 7 29 36( 28%) 5( 7%)
Non-vaccine type 6 14 20( 16%) 16( 22%)
Total 30 97 127(100%) 72(100%)

1ncludes type 4, 6B, 9V, 14, 18C, 19F and 23F

mcludes type 6A 9A 9L, 9N, 18F 18A, 18B, 19A, 19B, 19C, 23A, and 23B
Ffrom blood, CSF, ascites and other closed pus(]omt fluid, bony aspirate, empyema and discharge from branchial cyst)
from sputum, transtracheal aspirates(TTA), ear discharge, throat/nasal swab, eye discharge, open pus, and urine
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