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Trends in Serotype Distribution of Clinical Isolates of Streptococcus
pneumoniae: A Single Center Experience from 2001 to 2006

Taek Jin Lee, M.D., Jin Kyong Chun, M.D., Kyoung Min Choi, M.D.*
Dong Eun Yong, M.D.T, Kyoung Won Lee, M.D." and Dong Soo Kim, M.D.

Departments of Pediatrics, Clinical Pathology T, College of Medicine, Yonsei University
Department of Pediatrics’, College of Medicine, Kwandong University, Seoul, Korea

Purpose : We investigated whether there had been any change in the epidemiology of
Streptococcus pneumoniae in Korea before and after introduction of heptavalent pneumococcal
conjugate vaccine(PCV7).

Methods : Between September 2001 and August 2006, clinical isolates were collected from
patients with pneumococcal infection in Severance Hospital, Seoul, Korea. We analyzed trends
in serotype distribution and antibiotic resistance before and after the introduction of PCV7.

Results : There were 363 strains of Streptococcus pneumoniae isolated from clinical spe-
cimens; 143 before and 220 after PCV7 introduction. The predominant serotypes, in order of
decreasing frequency, were 19F, 19A, 23F, 6B, 6A, 3, 9V, 14, 11A, 4, 29, and 18C; 152
isolates(41.9%) belonged to types included in PCV7. The proportion of clinical isolates that
were nonsusceptible to penicillin increased from 58.8% in 2001 to 83.6% in 2006(P=0.046).
There was no significant diminution in pneumococcal infection caused by vaccine serotypes
after the introduction of PCV7. In children younger than age 2 years, the proportion of clini-
cal isolates that were vaccine serotypes was higher than in persons older than age 15 years
(59.3% vs 37.8%, P=0.004).

Conclusions : There was no significant diminution in pneumococcal infection caused by
vaccine serotypes after the introduction of PCV7, therefore more universal pneumococcal

immunization program is recommended especially for children younger than age 2 years.

Key Words : Streptococcus pneumoniae, Pneumococcal infection, Pneumococcal conjugate

vaccine, Antibiotic susceptibility
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36319 FAEHE] Re®l HA3dF FO34F
(86.5%)0ll4 BH HAo] sl5elrh 19F7F 50
Z(13.8%)% 714 wekom 19A(11.0%), 23F(7.2%),
6B(6.6%), 6A(5.8%), 3(5.0%), IV(4.7%), 14(4.4%),
11A(4.4%), 4(2.8%), 292.5%), 18(2.2%) <=o|glch
(Table 1). "4 FAES 152F41.9%)Q0m] w2
P2 FA(19A, 6A, 23A, ON )& Zkspd 215
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Table 1. Distribution of Pneumococcal Serotype
by Age-group

ol Ao, 7 FollAe) Al wgue)
B S-S 24 "1|wH59.3%)3F 24 o)A 154 o]sH63.0
%)°] ZolollAl Al WA ulgo] IsA] 3}
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odd] Al Uizt vAFLA AT ES vl

S7F FAllell Qlej(Fig. 1), slUAR] WA E2 2001

Serotype %%‘rs 2”;15( o >1§(-‘;§;‘“ EI?% 9 588%ollA] 20061 83.6% 747 Z7lslaichp-
_ * 0046). AU A WA HATF &L 24
;;a;;c;;s 19059) 17063 US(3®) 152042 Linor sorola o eleiiue o Aske w
4 0o( 0) 3( 11) 7C 2) 10( 3) A+=t|(Table 3), £3&] s|YAElz} trimethoprim-sul-
6B 4013) O 0 20 7) 24 7) famethoxazoleol] that WAELS 717 90.6%9F 90.0
9V 0C 0 o 0 7 6 17C 5 %2 thE Aol vl FJsAl =%heh(P<0.05).
14 10330191003 1609 ggegm Ay ael g slTEe] vlE-L 23F(1000
18C oc 0 1C 4 €2 & 2 %), 19F(96.0%), 9V(82.4%), 6B(75.0%), 14(63.8%),
19F 10031) 519  35(12) 50 14) ol oo  samio ars
23F 4( 13) 3( 11) 19( 6) 27( 7) 4(6O~O%) “o‘v/] "L_O]})\-—‘I‘, O]'é‘ 289 = _-.%Q_]_’
Non-vaccine 13( 41)  10( 37)  189( 62) 211( 58) AA 4 GG AV HAES 84.2%ch
serotypes (Table 4).
Total 32(100) 27(100)  304(100) 363(100)
"P=0.004
Table 2. Distribution of Pneumococcal Serotype by Year*
Pre-vaccine era, N(%) Post-vaccine era, N(%)
Serotype
2001 2002 2003 Total 2004 2005 2006 Total
Vaccine serotypes 7( 41) 33( 34) 14( 50) 54( 38) 49( 49) 26( 41) 23( 42) 98( 45)
4 o 0) oC OO0 1 9 1C D 5( 5 2( 3) 2( 4 9 4
6B I 6 55 207 8 6 505 8(13) 3( 5 16( 7)
2AY 1 6) 4( 4 1( 4 6( 4) 5( 5 2( 3) 47 11C 5
14 o 0 7¢ 7) OC 0 70 5 5( 5) 2( 3) 2( 4 9 4
18C o 0) I1( 1) o 0 1( 1 (D 4 6 204 7 3
19F 5(29) 10( 10) 5( 18) 20( 14) 17(17)  6( 9) 7( 13) 30( 14)
23F o 0) 6( 6) 5(18 11( 8) 11D 2( 3 3 5 16( 7
Non-vaccine serotypes 10( 59) 65( 66) 14( 50) 89( 62) 52(52) 38( 59) 32(48) 122( 56)
Total 17(100) 98(100) 28(100) 143(100) 101(100) 64(100) 55(100) 220(100)

‘There was no difference of serotype distribution of pneumococcal isolates between pre-vaccine and post-

vaccine era.
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Fig. 1. Percentage of pneumococcal isolates nonsusceptible to various antibiotics, 2001 to 2006

Table 3. Proportion of Pneumococcal Isolates Nonsusceptible to Various Antibiotics by Age-group

Percentage of isolates nonsusceptible to antibiotics

Antibiotic

<2 years(N=32) 2~15 years(N=27) >15 years(N=304)
Penicillin 90.6" 77.8 70.7
Erythromycin 93.3 81.5 77.1
Trimethoprim-Sulfamethoxazole 90.0" 66.7 60.5
Tetracycline 80.0 77.8 72.8
Levofloxacin 33 0.0 4.3
'P<0.05
Table 4. Number of Pneumococcal Isolates o|EA ddol7] uwlliEol]l W 7] 2} (immunologic

Nonsusceptible to Penicillin by Serotype

Nonsusceptible Susceptible

Serotype to penicillin  to penicillin
(%) (%)
Vaccine serotypes 128( 84) 24(16)
4 6( 60) 4(40)
6B 18( 75) 6(25)
9V 14( 82) 3(18)
14 11( 69) 5@31)
18C 4( 50) 4(50)
19F 48( 96) 2( 4)
23F 27(100) 0( 0)
Non-vaccine serotypes 137( 65) 74(35)
"P<0.001
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