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Changes of Serotype Distribution of Streptococcus pneumoniae
Isolated from Children in Korea over a 15 Year-period(1991~2005)

So-Hee Kim, M.D., Eun-Kyung Song, M.D., Jun-Ho Lee, M.D.
Nam-Hee Kim, M.D., Jin-A Lee, M.D.
Eun-Hwa Choi, M.D. and Hoan-Jong Lee, M.D.

Departments of Pediatrics, College of Medicine, Seoul National University, Seoul, Korea

Purpose : The prevalence of serotypes can be changed with respect to age of the patients,
regions and times of the surveillance. The aim of this study is to analyze changes in serotype
distribution of pneumococcal isolates from Korean pediatric patients.

Methods : Four hundred and sixty five strains of S. preumoniae were isolated from
various clinical specimens at the Seoul National University Children’s Hospital during a 15
year-period, from 1991 to 2005, were subjected to serotype and penicillin susceptibility. The
study period was divided into three 5 year-periods, 1991 ~1995(period I), 1996 ~2000(period
II), and 2001 ~2005(period III).

Results : Common serotypes were 19F, 23F, 19A, 6B, 14, 6A and 9V in decreasing
orders of frequency, and these 7 serotypes accounted for 79% of total 465 strains. In the
serotype distribution of invasive infection isolates from children <60 months of age, similar
serotypes accounted for 70% of 101 strains. In total strains, the proportion of serotype 19A
and 6A increased, while that of serotype 19F and 14 decreased. The majority(75~92%) of
vaccine types and cross-reactive types from invasive infection isolates was penicillin-resistant,
whereas 34.4% of non-vaccine types was penicillin-resistant.

Conclusion : Distribution of serotypes of S. pneuomoniae isolated from Korean children
has changed significantly over the last 15 years. The surveillance for pneumococcal serotypes

should be continued to monitor changes in serotype distribution which are essential for the

establishment of pneumococcal vaccine policy.

Key Words : Streptococcus pneumoniae, Serotype, Pneumococcal conjugate vaccine

BT 2006d% AW RE ATgeiAe]el o
oz ol ozl e Mo B
A ]85, At olzhefel Zofahetaal

Tel: 02)2072-3633, Fax : 02)745-4703

19103 Neufeld®} Haendel2- #Fx}29] & (serum)
E-mail : hoanlee@snu.ac.kr

89



90 Aolzred A 13 A A2 F 20064

WA A G (Streptococcus pneumoniae) |2}
P AEe| Aolof] 7|xslo] AT HAY
(serotypey & RFHGL. ol% 7+ Agb Al
RO AT S WYY el 2 Bl o)
W 477k ik SFEe dv ke o
Ao el wel WA s0edlel WHE
(serogroup)@} 9007le] & (serotype)o] LA
glom, 2o WAT el WY olhe P9 T
zo] §Agel ol A wgol 9 4 Ak,
Aol what HFA Aske] A w1l

WS M Holr) gom, BF U A
WYY 2L 24 A9, Ao 2 A7) ol it
Hol7h e .

H7twol] gk wiAl o F 2371 vl i Al(poly-
saccharide vaccine)o] 1983WdRE| AlLEo] gt}
aeig v @ele] 544 TAIE wlelEy w
9§ HF-g{(T-cell-independent immune response)ol] 2|gt
gl A ol wssl 2470 mluk odfrolellA]
+ W YA(immunogenicity)e] EaFsta, 60714
ujuke] A Zolel|A] YR HXIEGA, 6B, 12,
194, 19F, 23F)8] weliio] ol chg )
e sl o A4 AW NET} E 60
Mg mke] ZolellA] ot F-g(efficacy)o] dr}
oldt TS Heksly] sl Al chdAEel &
HEA Shcarier protein) S YA HATF che

L&

Akl gk wlA](pneumococcal polysaccharide pro-
tein conjugate vaccine)o| JWRIE|QIc) o] gt wiA]
= dfrobillAE WUl frskaL, TldAE
(memory cell)?] #r-g-o =2 I3l 7|9} HE3(booster
effeco] UL mlFoAE Lojol] 2]
A4 ARe deslk MIAY HTF WAl
3 b opAa A ) Prevenar™,
Wyeth Lederle Vaccine, Philadelphia, USA)o] 2000
W29l wF AFEelepgel Qb ko,
2002vd ZHb7|Be] 2470 wmuk B E Aol 24~
60748) vinre] nelE Zolel A HEE] Aot
S, SellelAE 2003 119E A 1%
of wej oo} 1 ZolollAl Aol Az,
Al Wkl A4 P A
94 AN Reld FEE Mo o WA

i o — \_
Eell gk B g9l

kel ol T

Lm

, A717

T 94y BEe] W%l uld AT ok glgl
o 2 03—?% 1991 BB 20059744 1597 A%
wsts ofgleluslold Felnl ATEe] SHYE

A7, A7) 2 A1A AL ofRell weh BAjsigle
wl, el 77 chA-gh A3 s odwal e

‘“l =
BAstel WAIY G841 FrbHE AEE AT

A} st

[ |
—-_
>
g
L3
Iz

1. 0 &

19914 1€HE] 20059 5€974A] £ 149 5L

, AgTst olzlelgale] slg) B B 3
Aol ARG B, wHG, B A,

, Tol 2rlE T vt A AAllA Zel"
%2 dios edth AFFe §94I QY
e, 28 o3 A7, catalase 734}, optochin(BBL
Microbiology systems, Cockeysville, USA) t©]A=
A4 Sow EANew, Reld FREEES 70
Coll W Bl AE ¥ Aokl ¥
3 AR Agslgrt 13]9] ZdoAE 23] oA
e = Aol EelE 17T TR
w, 9% A4 A3 vy er JdEe JF
= ]gli 3‘?, % 465 HAd TV 9 B4
Y

o Moo AL

e #7318 A (pneumococcal antisera,
Statens Serum Institut, Copenhagen, Denmark)© =
AAstglon, HUal
gl Z+pA2 m]= NCCLS(National Commitee for
Clinical and Laboratory Standards)®] Aol u}z}
oxacillin t]A= Aoz AAsl .

3. €388 Bxo 24

quellung reactiong o]-g3}o]

ATEel €49e gl By axel o
9 A7, A, AA A § 2 BeE el

Froll whel E5sled, A AgE 9l
DLX] E]—HH 7="6‘1— uﬂx]oﬂ —I-olﬂl“: H]%»% _U‘i'_@'—g],gi
o}

WX G (vaccine type)oll= 77} gkl ZAgH =4



=) A
shelw, 23} b"l—% °§7<4 °i(cross reactive
ypodlls MAG] TgE WA g BTl
&3l 6A, ON, 19A, 23A So| ¥dwglom,
o] I uv|wlA A3 (non-vaccine type)E
pRegel b 2R AE 59 B9 b
o], 1991WHE] 1995W74A19] 157], 199613HE]
20007441 9] TIE7] = 2001EEE 20051714 2]

ME7)12 vrglar, -T2 24704 vk, 24704
ol gdollA 6070wk, 6071 o]d T2 3ToE

BRelgich AAMEE 8
ol—]‘, :é‘__/[: 1:‘/] 76]/KI—X—1 o T—T{— /KI—EHO] zﬂo]—h,]. l-:

SRR PSR I R P

F o Beddel U Aa4 5% 5o Wed 7
oA AA BT WA A AAE v
QAT 4, AR, AW BulE, Fol Bl w7
B, e, A B HEEIE Bol E3pwgl
ok dlobge] 714 Agkg mAstel, sl el
HoRek UhA AR AT YA wel oA Na
2 o3 Gt Polse naWToE, SHE /1A
Aol gl Hobse AIGToR Bielgion,
MY ToNE A2, 7ol 4], ABHEE, Wy A
A, WY Fofolt ek ANA AAY, P,
AN WY FFEE hyperlgE ZFET, 42
gete 7he gk Fol EihEget”

4. 84 24

SPSS(version 12.0)5 EAI" EAol| Agslict.

7} g g B wiEo] H)ale chi-square test
Z o] &3l linear by linear association WO 2 A
yatian, 71A Ak dAdy —‘,;:-’:-/] vl

olgslglel BAGA ol
& Pgro] 0.05 MRkl 92 sigivh

Fisher’s exact testS-

= IelA 164174
. ot 2629, ofoprt
20370l dek. A4 7ed AAlA Held FEe

15971991 ~2005%) S-2luhe} Zofold Beldl A FFe P4y BEo Wik 91

E 1507F(2%) 2, PN 1197FF(25%), ¥H5H
137F322.8%), HHA Zok 77#Z(1T%), ¥4 63F
F(13%), BF 5TF(11%)0)9, vAGA 7+
AA Bl FFE E 3I57F61.7%)2 AR B
H1E 727F(15.5%), H|QlF =X 687FF(14.6%),
A 64FF(138%), Fol HulE S4FFE(11.6%),
7} =2 187F(3.9%), A£H 137F(2.8%), 7HH1_
ok 2TF(26%) Solrh

1. 3Ty 389 2%

3/ AHTHE 24709 wmubolle E 2127
F(46%), 24719 °14 6071 UlHP—TLfﬂF x 1273
F027%), 607D ol ATl E 1267FF(27%)7} E
S|, ol2gt o1 v‘i'—if Bz & ZolE
Holx| gkgiet.

AR FF BAA 19F, 23F, 19A, 6B, 14, 6A,
9V So| &3t Ao, olE T7HA] HH o]
AAL] 79%Z 2As}elthTable 1). g 24
AR & dHHL FUA BRERe, 60

%
=

o

AL koA o] HHESe] 87%% T =
HE-S BT, 60719 o] d-TollAE o] )
9] nlgo] 55% 2 YolAa, Uz &g
o] =7kl 77 WAl g3 o) H]%
TFollA 64.1%019 3L, AHFHERE 24709 w|
olA= 68%, 24704 o] 6070 wm|uk Fofl
73%, 6070Y o] Aol 48%cl%rt. HA
3 Aol A Hel® 15074 77 Al oé;g
o] H &L 627%0]93, APTEE 2409 uwkE
oA 67%, 247MY ol 60MY muTollA] 76%,
6070 o)AFollA 47%E A A FFolA L} vt

REE By

2. €389 BI|¥ WS

_>.:r5r_>i
oﬁtmﬁrlrr-i.léi

Z 465T7FE B 1870l 1227FF(26%), 1T
B7lol] 1567FF(33%), 1|3 IIE7)o 18773
(40%)7} E3H=] et
1) 6070 0|2 HIHFNIA EHEO| 2I|H HE
A 77F ok v Ag w6079 Wk
HrollA AgES 947] wiitoll, 607HY wluk ol
oA Heldl #FEe] ¥4y EEE B
Asigict. 60719 wlak QdE o] A A 3327 5ol

M o r.&



92  Zolztel A 139 A2 F 20064

Table 1. Distribution of Serotypes among 465 Total Isolates and 150 Invasive Isolates by Age

Groups

No. of total isolates(% in each age group) No. of invasive isolates(% in each age group)
Serotype

<24m 24 m~<60m =60 m  Total <24m 24~<60m =60 m Total
Vaccine types
19F 55(25.9) 36(28.3) 14(11.1) 105(22.6) 9( 14) 6( 16) 5( 10) 20(13.3)
23F 46(21.7) 22(17.3) 17(13.5)  85(18.3) 14( 22) 7( 18) 4C 8) 25(16.7)
6B 21( 9.9) 8( 6.3) 10( 7.9)  39( 8.4) 7( 11) 3( 8 3( 6) 16(10.7)
14 13( 6.1) 15(11.8) 7( 5.6) 35(17.5) 7( 11) 10( 26) 4C 8) 21114 )
2% 8( 3.8) 10( 7.9) 4( 3.2) 22( 4.9 4( 6) 3( 8 3( 6) 10( 6.7)
4 0 1( 0.7) 5( 40 6(13) 0 0 0 0
18C 1( 0.4) 1( 0.7) 1( 0.8)  3(0.6) 1( 2 0 1C 2) 2( 1.3)
Subtotal 144(67.9) 93(73.2) 58(46.0) 295(63.4) 42(67) 29 (76) 23( 47) 94(62.7)
Cross-reactive types
19A 30(14.1) 7( 5.5) 9( 7.2) 46(9.9) 10( 16) 1( 3) 0 11( 7.3)
6A 12( 5.7) 11( 8.7) 11( 8.7) 34( 7.3) 3C 5) 4( 11 6( 12) 13( 8.7)
23A 1( 0.4) 3( 24) 0 4( 0.9) 0 0 0 0
9N 0 0 2(1.6) 2(04) 0 0 0 0
Subtotal 43(20.3) 21(16.5) 22(17.5) 86(18.5) 13( 21) 5( 13) 6( 12) 24( 16)
Non-vaccine types
Others 25(11.8) 13(10.2) 46(36.5) 84'(18.1) 8( 13) 4( 11 20( 41) 327(21.3)
Total 212(100) 127(100) 126( 100) 465( 100) 63(100) 38(100) 49(100) 150( 100)

“includes 24 serotypes(number): 1(3), 3(6), 5(1), 7C(2), 10A(5), 10B(2), 10F(1), 11A(9), 12F(2), 13(4),
15A(4), 15B(7), 15C(8), 20(3), 21(1), 22F(2), 24F(8), 27(1), 34(3), 35B(6), 35F(2), 37(1), 38(1), 48(1)
Tincludes 17 serotypes(number): 1(2), 3(1), 5(1), 10A(1), 10B(2), 10F(1), 11A(2), 12F(2), 13(1), 15B(L),

15C(4), 20(1), 24F(6), 27(1), 34(3), 35B(2), 35F(1)
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Table 2. Changes of Pneumococcal Serotype Distribution for Total Isolates in Children <60
months of Age during a 15-year Period
No. of isolates(% in each period group)

Serotype

1991 ~1995 1995~2000 2000 ~2005 Total P
Vaccine types
19F 31( 36.0) 28( 23.1) 32( 24.2) 91( 26.8) 0.009
23F 21( 24.4) 21( 17.4) 26( 19.7) 68( 20.0) 0.47
6B 4( 4.7 13( 10.7) 12( 9.1) 29( 8.5) 0.32
14 13( 15.1) 9( 74) 6( 4.5) 28( 8.3) 0.007
2AY 5( 5.8) 9( 74) 4 3.0) 18( 16.3) 0.29
4 0 1( 0.8) 0 1( 0.8) 0.86
18C 0 0 2( 1.5) 2( 1.5 0.12
Subtotal 74( 86.0) 81( 66.9) 82( 62.1) 237( 69.9) <0.001
Cross-reactive types
19A 1( 1.2) 17( 14.0) 19( 14.4) 37( 10.9) 0.004
6A 4( 4.7 5( 4.1) 14 (10.6) 23( 6.8) 0.06
23A 1( 1.2) 1( 0.8) 2( 1.5) 4 1.2) 0.77
Subtotal 6( 7.0 23( 19.0) 35( 26.5) 64( 18.8) <0.001
Non-vaccine types
Others 6( 7.0 17( 14.0) 15( 11.4) 38( 11.2) 0.403
Total 86(100.0) 121(100.0) 132(100.0) 339(100.0)

‘calculated with chi-square test, significant at P<0.05
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Fig 1. Changes of serotype distribution of 101 strains of Streptococcus
pneumoniae isolated from children with invasive infections < 60 months

of age during a 15-year period.

"The change in the proportions of serotypes 19A(P=0.006) was statistically

significant.

Table 3. Penicillin Susceptibility Results as to Types in Total and Invasive Isolates

Total isolates

Invasive isolates

Serotype

No.of total/PC-R*(% of each type)

No.of total/PC-R*(% of each type)

Vaccine types

19F 105/104(99.0) 20/19( 95.0)
23F 85/81( 95.3) 25/24( 96.0)
6B 39/35( 89.7) 16/15( 93.8)
14 35/34( 97.1) 21/19( 90.5)
A% 22/20( 90.9) 10/9( 90.0)
4 6/2( 33.3) 0

18C 3/1( 33.3) 2/1( 50.0)
Cross-reactive types

19A 46/46(100.0) 11/11(100.0)
6A 34/27( 79.4) 13/10( 76.9)
23A 4/3( 75.0) 0

9N 2/0C 0) 0

Non-vaccine types

Others 84/36( 42.9)

32/11( 34.4)

“PC-R : No. of penicillin resistant strains
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