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%) and Staphylococcus aureus(33%). The proportion of Salmonella species and
enzae has been declined to 4% each from 23% and 14%, respectively, compared

and joint infections. The case fatality rate was 8.1% for all invasive infections.
Conclusion : We reviewed frequency of bacterial agents of invasive infections in

sive bacterial infections. (Korean ] Pediatr 2005;48:1193-1200)
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Purpose : Invasive bacterial infection is a major cause of morbidity and mortality in children. Previ-
ously, we reported etiology of invasive infections in healthy children in 1985-1995. This study was
performed to update etiology of invasive bacterial infections in the previously healthy children.
Methods : We reviewed medical records of 98 episodes of invasive bacterial infections in immuno-
competent children at the Seoul National University Children’s Hospital in 1996-2004.

Results : The frequent pathogens identified over all age groups were Streptococcus pneumoniae (33

S. agalactiae was the most common isolate in the infants <3 months. Among the infants and chil-
dren aged 3 months to 2 years and children of 2-5 years, S. pneumoniae(57%, 52%, respectively, in
each group) was the most common isolates followed by S. aureus(17% and 24%, respectively). S.
aureus was the most common isolates(73%) in children >5 years. Primary bacteremia was the most
common clinical diagnosis(27%). S. pneumoniae was responsible for 42% of primary bacteremia, 50%
of meningitis, and 69% of bacteremic pneumonia and empyema. S. aureus accounted for 80% of bone

may be useful for pediatricians to select adequate empirical antibiotics in the management of inva-
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to previous study.
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154 "Rk Aebe] FAd hel Ay 98F F ¥ dA
Fgo] 81dI(82%)= 1% =

Wt FolMe= A L1 (Staphylococcus aureus), -ﬂ]:rL
1 (Streptococcus pneumoniae)©]l ZY7Zy 33#ERoZ A S
9] 67%E HASATE Bt AN (Streptococcus agalac-
tiae)°] 8#(8%)E 3WUAR B TS Bov BE FHvt
37 mvtolAnt 1 Qo] AT AMFT-H(Streptococcus py-
ogenes)®l 5381(5%), AZF MRt (Haemophilus influenzae)©l
41(4%), AR (Salmonella species)©] 431(4%), A+
(Escherichia coli)®] 3#(3%)& AAatdrt dxdet 74 47
oA 187F S typhiel &g Ao, U A 3#E nonty-
phoid group D salmonella®l &3t #Fdoldtt. HolA A=3t
TS AL 2 SIS Enterococcus faecalis 14, Strep-
tococcus viridans 187F AR, 23 5472 I (Nei-
sseria meningitidis) 1%, %3 (Pseudomonas aeruginosa)
1¥l, Eikenella corrodens 1%#l|, Burkholderia pickettii 1%,
Proteus mirabilis 18, Yersinia pseudotuberculosis 1817} 3}
ATHTable 1).

BF N elu Bobel ATl BE QAdTEl
= 7V B 12
@ el 148 mat 1ALAA 27)
oA Bt Asritol 5AZ sl wol of A@welAe)
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4 A9 33%E AASAT HgoRE B
A o] 3u(20%) AL, digato
B. pickettii, E. faecalis, P. mirabilzs S. viridans S°] Z
18IStk 3MLolA 2370 7HR 9] A TolA = FAFo] 174
(57%)E AAFRaL, FA EAate] 5el(17%), AR dett
Fol 28(7%), A Asdratel 28(7%)E AFAsEAT 249
A 4AEA e AR el e H ol 11#1(52%)E AHAI8H AL,
G TwATro] 53(24%), AR AEtE, AEFRte] 7}
7t 231](10/)“‘°E T8 AJolAn) 5AA 154 HRE ALo]
EE%‘?&O] 1921(73%) 2 hE-2S A

=k
g, A,

7}
7}

rlo n:l)«
o

1o RlE
12

My

A A5 AY 9sdl & TETe) 482 P wekth &

El 7F ol 11#1(45%) 3L, B
QAT mdehirgel 3€(13%), FA EEATH, AT
Axadtato]l 281(8%), WA, E. faecalis, Y. pseudotuber-

culosis7} Z}Z} 181]””01045} TEZE =49 TOHL AddHeo=z F
ol A #Fto] wHE Sd 14,

ol o SIFAXS]
-1 o1
o= QAFAS %*ﬂ_é}“di Yool 4] AT ﬁﬁlé}??m] bkl

el 18, o vl Al S, typhivt FHE FEIF~ 18, 9
How AHS FHkslHA oA Y. pseudotuberculosis’t
A T 187 23E Ak e F 22#H91,
dol lgorE HAFwo] 11#HE HA T F 50%E #HA
itk 2 glell Bt Adfidatetol 48, 1EFxbto] 34|, o
Zato]l 2d & 1 HE oAk T S viridansE 77 1

Table 1. Distribution of Bacterial Pathogen Causing Invasive Bacterial Infection, by Age Group, Among 98 Children Under 15
Years of Age, 1996-2004, at Seoul National University Children’s Hospital

Number of cases by age

<1 M 1-2 M 3-23 M 2-4Y 5-15'Y Total
Gram-positive bacteria 81
S. pneumoniae 0 1 17 11 4 33
S. aureus 1 3 5 5 19 33
S. agalactiae 3 5 0 0 0 8
S. pyogenes 2 0 2 1 0 5
E. faecalis 0 1 0 0 0 1
S. viridans 0 1 0 0 0 1
Gram-negative bacteria 17
H. influenzae 0 0 1 2 1 4
Salmonella spp. 0 0 2 2 0 4
E. coli 0 2 1 0 0 3
N. meningitis 0 0 0 0 1 1
E. corrodens 0 0 0 0 1 1
B. pickettii 0 1 0 0 0 1
P. mirabilis 0 1 0 0 0 1
P. aeruginosa 0 0 1 0 0 1
Y. pseudotuberculosis 0 0 1 0 0 1
Total 6 15 30 21 26 98
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olEm 9 79 1 71A A&l gle LofilA BT HEA

glo] ddito] HATh o] FTHE HH
Hgwte]l 15 98(69%)5 AL, 1 ﬂoﬂ 50“—’4 A
ol 24, HEwd AT QMg 27

4 AAAL A FEE 19892

o] 7bd WolA 13#1(68%) 1L, HT-ate
EF AT, BT Aol 7h2
2714E QGol 1delA = Ak
EEATe] ARlEelUT) 4

Atato] 32 47 Zdh £ (gluteus muscle),
(psoas muscle) T3l E. corrodens?t 182 7Hsd
mirabilisﬂ- 141¢] iﬂ]% Fol Aok 2 9 U

=]
D=l

oot

b

%xﬂ Ie /\]-‘F_

=] 75‘0“}\1‘/
(33%)4 ol a, Aol 98(27%)E A8},
o] HHFA T AR 90%E ATk

TEZ3 o)

=i

2 o] 27b4) Adte] 7696
1% wedo] 3el, HaMa gl FEF 28,
SRFFe] 19

A, FHdeol 44,

o] 3ul, Alxtd ol 1A AT AT HEL 5e
7F A 2#7F =4 Ba fle 78S, 24t Add, 147t

o

247y 1149
o] Al 7kx A3k
o] gl At
EmgTat el e Aea @
A8k aL,
Aol 28 AUA
Atk BT AHATH
T8 F

3

A

HHGo|dt AEFAAT YL ¥ 4d e, 347 44
olga, MR APl 1ddem F& W gE 7IF T
A ok Amda 729ge F 48t dda, w85 34,
A Bddol 187 AP ool og e Fubd o]
2], =4 HWA gle #8350 1dded, FUd sde 44 2
Mg, 4o, 8% Fele 1/1Es dolksith(Table 2).

5. ZH2 AILE

HA 988 FoAA BNA Aol Feld Fdlt wE ge
Ak 7 ool 1e: mER aTE Ae Hese] A% s
o AT, YRS oz FAHE Fdolth BUA A
Wol HE Fe F 1at APl Aol A&A A AR
49l o] glonz ARG A9HoR A5 gl A
Wol gele] | 7elst 1e9) A9 HAL Fakol F gelst Ay
22, ATEE 1A

T8Zo] 34 ‘4‘50 o] 1% iﬂr g oMo AgELS
18%(4/22)Q 1, A WA e TdFolA 9 APES 13%(3/

209t Qe FFEEEE d o] 4dE AR AFGEe] 50%
= AR ERa, A xEArro] 24 ubtto] 149l P.omi-

rabilis7t 18Rt AA 7 74 S APELS 12%(4/
33), AA A =T A SolM e APTES 6%(2/33) %
o dRdEs 171 PRt 2lMe F 68 & APgErE Il

1Rl 2707t o] Aol e 158 ol 187F AP 6}
ack 7HE Za7t BEF gdl 3ol A 23701L7A] 9
2 7ol A F 287F Algste] o] Aol AldE

ar o
TS

% 304

Table 2. Causative Agent, Clinical Diagnosis of Invasive Bacterial Infection, Among 98 Children Under 15 Years of Age,

1996-2004, at Seoul National University Children’s Hospital

Number of cases

Bacteremia  Meningitis Pneumonia  Arthritis  Osteomyelitis  Deep abscess  Other  Total
Gram-positive bacteria 81
S. pneumoniae 11 11 9 2 0 0 0 33
S. aureus 2 0 2 13 12 3 1 33
S. agalactiae 3 4 0 1 0 0 0 8
S. pyogenes 2 0 1 0 0 0 2 5
E. faecalis 1 0 0 0 0 0 0 1
S. viridans 0 1 0 0 0 0 0 1
Gram-negative bacteria 17
H. influenzae 0 3 0 1 0 0 0 4
Salmonella spp. 3 0 0 1 0 0 0 4
E. coli 1 2 0 0 0 0 0 3
N. meningitis 0 1 0 0 0 0 0 1
E. corrodens 0 0 0 0 0 1 0 1
B. pickettii 0 0 0 1 0 0 0 1
P. mirabilis 0 0 0 0 0 1 0 1
P. aeruginosa 0 0 1 0 0 0 0 1
Y. pseudotuberculosis 1 0 0 0 0 0 0 1
Total 26 22 13 19 12 5 1 98
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Table 3. Distribution of Bacterial Pathogen Causing Invasive Bacterial Infection - Comparison between the Period from 1985 to

1995 and the Period from 1996 to 2004

1986-1995" 1996-2004"
Number of cases o Number of cases o Number of vases o
(=2 mo of age) (<2 mo of age) (=2 mo of age)
S. pneumoniae 28 24.3 0 0.0 33 38.8
S. aureus 28 24.3 2 154 31 36.5
Salmonella species 27 23.4 0 0.0 4 4.7
H. influenzae 16 13.9 0 0.0 4 4.7
S. pyogenes 2 1.7 2 154 3 35
E. coli 2 1.7 1 7.7 2 24
P. aeruginosa 2 1.7 0 0.0 1 1.2
N. meningitidis 2 1.7 0 0.0 1 1.2
S. agalactiae 1 0.9 7 53.8 1 1.2
Other 7 6.1 1 7.7 5 5.9
Total 115 13 85
"Data from children over 2 months of age, 'Data from children of all age
& 7% 2A10A 4MIZEA o] Aol M= 21E T 27 AP o AR HE Euu 2 AelA 378E vinke] okt 3
et 10%9 APEES Bt SAIA 154 Rk AelelAE AfRelA 4A17bA], 1E]al 5A o] ARTelA the Fa el
268l = 3#E7F Abdslel 11%9] AHES B, 1 F 28 oFY BEE AU MY vk ol FaF A9l
7h HerdolaL, 187 w4 WA fle d8Feluth TF7F B ATt G xedatat, didd, A A
TrtolAThd, 37Mel A 4A171A o] Aol M= FTtate] A
il =1 o] 55%E AAshE Fo TFALN, FA ERASTE, Ardet
i, AEFARRE, A A4dTEe] F8 ATk ® o
B QT 2o 7o BAu 4AS Au AreA 1985- AETOA ZASE slE® g Bek & A4 el 52%
1989 Atelell Saarinen 57¢l €3 FinlandelA F8Ed  7F ol Aol £3xskar Igith ¥ 54 o] Folld @4 =
A9} Nam %50l 1986-1995 A}oloﬂ Agistag el weg Aol o W ¥l o] iR Fa e AAst
A AaE Zd P89 A7 Jdok Axe Agrer  H, dH el 9% HAewdd, HYE 9l vgE del oF G
Z3E gr)d dAFeln, I H—-;EHU"_’W%J% oz A AES A9 it
3 Fakd dtolr), B gt QprF ko] AekE e Ayt ojxe] Ao 27§ ool W ATolA FHATE, FA
ofd o 7|23 wjok HA} Ave] wE FTad da W ERAT, ARdENtE, AT AA AEFAH gghe
gz @ Bl e A= AoA A7 k. dEEE  86%E AAENIL, B AFUAANE 29 ojdeR FHE A
AT Aetd, ATel BAd e Wad" Asirl g 3 T FF 919 v 7}11 o= AA 2E9 84.7%E AA =T,
A 29 AT 4 b IR, Ten del we ol Ml s EFEE] AEAY WS AW 1097 2 AskE
b FES v golahy, B ATel e T AFE of ATk dHydd 8 yngdyde dddew Frtehs AE
| gA A oW AR AW AU sl BAldl glo] @A & mglow wnd dmdeiEEe ojel Aol A el
of @xkE Hud WAaode o Y eaE AT FUb gk T 24.3%°0A 47% 2 S, AFFAAREL 14.4%°]
T3k 9 B9, a8 33 Wdol@e HolAl dFHTelMe] A 47%E st Table 3).
Al Agke] By s A4&s] wgdd + floe AV & Ho AEeS 2 AT 7IbEe & 33EE A d%d
of wEkA dHEAL AR o] A JiR= "ol 1 2E FE /LA 447t e diZel AA FHel 85%7t
ZARE o] A= ofdel] 22 WeloA e WRoR iy HITH AL, MM 4A7EA S HA A5 FEAME
R Nam 59 A Ao} vluwste] 1 ko] Fo Ay 55%F AASe], 54 WNk Aofell A 7 Fadh ol k.
ARl FF AZFe] B F] wE WHIE Tofsted Ego] @ dAREER St Sk AES Btk JF ddelA=
T s Aoim, 9 W dAFdel® AY Welx] Agdista A AFelA Bool Fud, T4 B4 (e TEF, Aol
B Al BATE 2t Mo ddA Fud # 18 Z2XE Rolw HAY 90%E AAsHRAL, Al ddd
A& Aot} L 28 ATk ol= Nam 59 dA7AdedA] Fud, TAEA
oATlA 8l 4R AEE Ahel F Sdse wEAd e 8%, A 37 d3ke] AASE vlEo] 96%E A
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