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A Review of Staphylococcus aureus Infections in Children with an Emphasis
on Community-associated Methicillin-resistant S. aureus Infections
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Purpose : Staphylococcus aureus causes a variety of infections, ranging from benign skin infections to fatal invasive infec-
tions, Recently, methicillin—resistant S. aureus (MRSA) infections have emerged in patients who do not have established
risk factors, This study was conducted to characterize S, aureus infections in children with an emphasis on community—
associated MRSA infections at a tertiary care pediatric facility during a 3—year period,

Methods : Four hundred twenty—nine cases of S, aureus infections diagnosed at the Seoul National University Children's
Hospital between January 2004 and December 2006 were retrospectively reviewed, The cases were classified as hospital—
onset (HO) or community—onset (CO), healthcare—associated (HA), or community—associated (CA) infections,
Results : Among the 206 cases (1 year of age, 72%, 7%, and 21% were HO—HA, CO-HA, and CA infections, respectively,
as compared to 48%, 28%, and 24% among the 223 cases )1 year of age. The proportion of CO-HA infections among
HA infections (8.6% vs. 37.1%, /A0.001) and the proportion of HA infections among the CO infections (24.5% vs. 54.3%,
P{0.001) were greater in older children than in infants, Overall, 57% of the isolates were methicillin—resistant, Twenty—nine
(30%) of 96 CA strains were MRSA, and the most common site of CA-MRSA infection was the skin and soft tissues (26
cases).

Conclusion : The methicillin resistance rate of S, aureus from CA infections was high and CA—-MRSA was most often asso-
ciated with skin and soft tissue infections, (Korean J Pediatr Infect Dis 2009;16:150—161)

Key Words : Staphylococcus aureus, Methicillin—resistant  Staphylococcus aureus (MRSA), Community—associated
Staphylococcus aureus (CA-MRSA), Childhood, Korea
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Fig. 1. Schematic diagram to classify Staphylococcus aureus isolate as
healthcare-associated infection and community-associated infection. Ab-
breviations : HO, hospital-onset; CO, community-onset; HA, healthcare-
associated S. aureus infection; CA, community-associated S. aureus infec-

tion.
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Table 1. Characteristics of Patients Infected by Staphylococcus aureus

Age Group
Characteristics Total (n=429)
Age <1 yr (n=206) 1< Age <16 yrs (n=223)

Age, meantS.D 3.2+7.5 mos 6.1+£3.8 yrs 3.4%+4.2 yrs

Gender, M:F 104:102 128:95 232:197

Types of acquisition, n (%)

Healthcare associated 163 (79.1) 170 (76.2) 333 (77.6)
Hospital-onset 149 (72.2) 107 (48.0) 256 (59.7)
Community—onset 14 ( 6.8) 63 (28.2) 77 (18.0)
Community—associated 43 (20.9) 53 (23.8) 96 (22.4)

Comorbid disease’, n (%)

None 56 (27.1) 69 (30.9) 125 (29.0)
Chronic GI/Hepatobiliary disease 22 (10.7) 10 (4.5 32 (7.4)
CKD/Genitourinary tract anomaly 1(0.5) 16 (7.1) 17 ( 4.0
Congenital heart disease 28 (13.6) 15 (6.7 43 (10.0)
Congenital facial/skeletal deformity 3014 24 (10.7) 27 (6.3
Hematologic malignancy/Solid tumor 3(19 47 21.1) 50 (11.7)
Neurological/Neuromuscular disease 14 ( 6.8) 21 (9.4 35 (8.2
Rheumatic/Immunologic disease 1 (0.5) 6 (2.7 7 (1.6)
Prematurity 73 (35.1) NA 73 (17.0)
Others” 5(24) 15 (6.7) 20 (4.7)

Proportion of MRSA, n (%) 153 (74.3) 81 (36.3) 244 (54.5)

"Cases are designated to comorbid disease group according to the order of diagnosis
Others include chylothorax, chronic lung disease, cystic fibrosis.
Abbreviations; GI, gastrointestinal; CKD, chronic kidney disease; NA, not applicable

vs. 54.3%, P<0.001),
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Table 2. Hospital-onset Healthcare-associated, Community-onset Healthcare-associated, and Community-associated
S. aureus Infections, by Classification of Infection and Age Group

No. of Episodes (%)

Type of Infection

Healthcare—associated

Community—associated Total
Hospital—onset Community—onset
Age <1 year N=149 N=14 N=43 N=206
Invasive infection
Bacteremia " 44 (29.5) 3 (214 1(23 48 (23.3)
Bone and joint infection 0 1 (7D 4 (9.3) 4 (1.9
Deep abscess 2 (13 1 (7.1 7 (16.0) 11 (5.3)
Peritonitis 1 (0.7 1 (7.1 0 1(0.5
Pneumonia 19 (12.8) 0 0 20 (9.7
Subtotal 66 (44.3) 6 (42.8) 12 (27.9) 84 (40.9)
SSTI 34 (22.8) 4 (28.6) 31 (72.1) 69 (33.4)
Surgical site infection 49 (32.9) 4 (28.6) 0 53 (25.7)
1< Age <16 years N=107 N=63 N=53 N=223
Invasive infection
Bacteremia " 36 (33.6) 10 (15.9) 2 (3.8 48 (21.5)
Bone and joint infection 4 (3.7 0 15 (28.3) 19 (8.5
Deep abscess 2 (19 2 (3D 1 (1.9 5(22)
Peritonitis 1 (0.9 1 (L5 0 2 (09
Pneumonia 14 (13.D 2 (3.1 0 16 (7.1
Subtotal 57 (53.3) 15 (23.8) 18 (34.0) 90 (40.4)
SSTI 17 (15.9) 18 (28.6) 35 (66.0) 70 (31.4)
Surgical site infection 33 (30.8) 30 (47.6) 0 63 (28.2)

Data are the number of patients (%), unless otherwise indicated
Bacteremia cases with other primary focus are classified as ‘Bacteremia’ group

Abbreviations: SSTI, skin and soft tissue infection

Table 3. Methicillin Resistance Rate of Staphylococcus aureus by Classification of Infection and Age Group

Episodes by Methicillin—resistant S. aureus (%)

Healthcare—associated

CA-MRSA Total”

Subtotal

HO Co
Age <1 yr 125/149 (84.9) 11/14 (78.6)
1< Age <16 yrs  52/107 (48.6) 17/63 (27.0)
Total 177/256 (69.1) 28/77 (36.4)

136/163 (83.4)
69/170 (40.6)
215/333 (64.6)

17/43 (39.5)
12/53 (22.6)
29/96 (30.2)

153/206 (74.3)
81/223 (36.3)
244/429 (54.5)

"P<0.001 by Fisher’s exact test

Abbreviations : HO, hospital-onset; CO, community—onset; CA-MRSA, community—associated methicillin—resistant .

aureus
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Table 4. Hospital-onset Healthcare-associated, Community-onset Healthcare-associated, and Community-associated
Methicillin Resistant S. aureus (MRSA) Infection, by Antimicrobial Resistance Pattern According to Age Group

Methicillin—resistant S. aureus Resistance to Each Antimicrobial Agent, n (%)

Antimicrobial agent Healthcare—associated
CA-MRSA Total
Hospital—onset Communty—onset
<1 Age N=125 N=11 N=17 N=153
Ciprofloxacin 59 (47 4 (36) 318 66 (43)
Clindamycin 52 (42) 0 312 55 (36)
Erythromycin 117 (94) 6 (55) 13 (76) 136 (89)
Gentamicin 98 (78) 2 (18) 8 (47 108 (71)
TMP-SXT 45 (36) 1 (0.9 7 (41) 53 (35)
Multi—drug resistance’ 98 (78) 2 (18) 6 (35 106 (69)
1 < Age <16 N=52 N=17 N=12 N=81
Ciprofloxacin 32 (62) 11 (65) 6 (50) 49 (60)
Clindamycin 29 (56) 6 (35) 5 (42) 40 (49)
Erythromycin 44 (85) 11 (35 6 (50) 61 (75
Gentamicin 33 (63) 10 (59) 3 (25 46 (57)
TMP-SXT 21 (40) 12 (71) 217 35 (43)
Multi-drug resistance” 38 (73) 9 (53) 5 (42) 52 (64)

"Multi-drug resistance: resistant to more than 3 other classes of antimicrobial agents other than oxacillin
Abbreviations : TMP-SXT, trimethoprim—sulfamethoxazole; CA-MRSA, community—associated MRSA

Table 5. Characteristics of Patients with Community-associated Methiciliin-resistant S. aureus Infections by Age
Group

Age Group
Total (n=29)
<1 year old (n=17) 1-16 years old (n=12)

Sex (M:F) 6:11 7:5 13:16
Infection type

SSTI (n=25) 16 (94%) 9 (75%) 25 (86%)

Invasive infection (n=4) 1 (6%) 3 (25%) 4 (14%)
Clinical course

Hospitalization (n=13) 6 (35%) 7 (58%) 13 (45%)

Surgical intervention (n=7) 3 (17%) 4 (33%) 7 (24%)
Multi—drug resistance 6 (35%) 6 (50%) 12 (41%)

"Data are numbers (%) of patients, unless otherwise indicated
Abbreviations : SSTI, skin and soft tissue infection

S 2705} | E dl ZA] 7} o] o =11 R=Ke)

TS T R ot gt hies
2 T o O o sy O = ) 211 o

2of) Aoafs] Tl MRSA 2ol g Thilo] A 37 WREFE 40, mgelel 3@, BAY nhele] 29, A
SHL Q= ul, oF59) A Sl thsh BASITE Aot of wiEzieio] 28 ol Wy Tl afolgion]
8] T 7190 5 el VS Mol CA-MRSA RIS F 28h Bl 1Y, ein et EES Fua 34
% 208900, o) AA 79 % 7% (20/429), MRSA 9 %, 17 HEES UG AN golele. AR B

o o
N
FF
EQ,
32
)

[¢)
S 13% (29/234), Z1e]aL A|HAKS] = 9 5 29% (29/103) CA-MRSA 7+go g Apgst

156



AFER L7l Wl 1A vt} 5 1720l 3lom o

op7} 67, ofolrt 117go]lt. thF-ERl 94% (16/17)7} w4
9 2] Aolglom 187 F57d Adolgdet. 85% (6/17)
7F o] AYsA ARE Werew I 5 17% (3/17) 1A

M E 5] A|BS Al 2 14 o4 164] 1
CA-MRSA7} & 12801911 o7} 79, oJolr} 5
Slom, ml gl Azxz] 4ol 75% (9/12), M5 4
o] 25% (3/12)°]ATHTable 5), L % 58% (7/12)of|A] YA
=27k dasiilon 47o] vy e pad] A 2E Ut

1or

K
]

Pske g

42 Yorle 20t ANl 3 shiolol, 54| dehyels
32} 77| Hell A Bejsls #20] 10%° oW, 1, 23} 9&7]
BollA B #5322 40%”° oito] MRSAZ BilE §)

of ellA AW AHS Yovle E=Ute] Al WiE
= uH =t} 2007-2008'd A= AZHAIAIA o Hatof wh
249, SN sk

L 3 okgo] 21%& 71 , Lz HEAd Y

AEL 89,790 Eoh= AoR L}E}‘;,{'E}m) H ool A=
oA ARE o= 44, 5 HO-HA 7499

69.1%7} HlE|AE YA o& Yehton, 14 ulgke] oofel
1 0|9 AYHE HEste] BASIE w14 mlRkelA]
WS HO-HA 7799) 84.9% (125/148)7F MRSAQIAL, 1A
ol 164 wHtell A= 48.6% (52/107) = LERY, T Fhte]
WAES] Aol eI 4= ATk

5] Hato] mpEH, MRSAC] &Jgt 14] m]qtofA]
o] A&A du ZUEL 10vhy o 14,7824 1091 o

18] njatol eiglololl Aol 7HaEol| v|3) =gl B Lo

Klevens

A ST otk 249 B WA 4L 14w
A 41% (84/206), 1A o 164 BTt A| 407 (90/223)

LR oL MRSA] oJat ZHdo & HOE Astela e
1A mgtollA] 40% (62/153), 14] oA} 164] \|atol|A] 18% (15 /
817} A BAC et 14] ol Aelile) MRsac]
o] T 30 WO 1 Aolie] Aol

lo

= yd P
Bl

157

: HA 5 &
= 22 A8, 5 CAHA T 7P R &
A WA Ao veht A thE Halek AR At
7F HERT

selre e Fol AR ofuzE A HARRIoA &2

e SPAE O] Btg 9 MRSA Eab-g 9A] =2 7o

2 odgA 9lo] 20024d UHIRITL 6,290 thAke = B
off w2, 30.2%004 FAEZEUSEo] FkS o] Rl gl

™, 71 % MRSA &2 1,5-2.5%
de ALt oE
24—-33%, clindamycin 1-2%, trimethoprim—sulfametho-
xazole (1%0]ITF?, 2 Aol Al g W& zjo|7} tha
ARk 2|2A13] Tl 7 % MESA H10] 23-40%2 Ueh
Yo erythromycin 32—42%, clindamycin 7-11%, “1E]
trimethoprim—sulfamethoxazole 21-36%= UJERT 8
A HE2 AAEAY v 2 WSS HAAH 22l
7195 HoL genomic DNA finger—printing‘ﬂ% A3}
of Az Eokrol e 7ol Az} S H=0] LS

Qat, HelE o==o] wiEA
Al gt WA erythromycin

al
UL

AEshe o] ol Bl o™ ® 1 alofA
L A A5 P Yo Aok B89 wo]
S5 AR A A 29y At 2 s B9l HO-
HA, CO-HA, CA SAZ ok 7holo] JLET} A} oFAbo]
[ol5 st Bt 5-831A] o83 4= 9k& Ao A7t

.

o) 5 HlwFAL, 14
wolAl CO-HA 79 9] Hl&o =
HlE 2 A GALS] R A S 7
o] vlgo] #& 545 Uehith of= 14 o)k
oAA CA Zo] BAYS
O 75 AMAls] 2ARloF ke ofufgttt, ERE 14| W]t
o] AL A SPNE =k 7Hd 2 HA 77 2 MRSAS] &
of 14| o 164 m|ke] Awtol Blsf f-ofskA|
CA 9] 9 SAA FoldS TEEA] kARt
o =2 HES TS = QISI

ol glo] Aol v st Aol

ool vl 14] ol
| seo}, HA %

164
SEREERE

ujyke

Eskon,

Oﬂ/\]

_l



Korean J Pediatr Infect Dis Vol 16, No.2, 2009

0} 73?41011/‘1 EIEJ‘RiE %&‘EE%*L%
dofl WAdolglom, olz <lsf 14| mvt

A WaEo] 14] odellAl = UrEh
, MRSA0| o]ghel 250 Hat A
SO et dAgol vl 2A
2T =ollM= AGA]oflA Y
AA7F Y= 7R Al A4 CA-MRSA 2F
SAQ S7HE Harsqlar, o]of ke St

H3lo] ohk wajo] ol ™

A-MRSAO] oJ5t 749> HA-MRSA 7%
A, At 28,

] 5449 Afol7}
?i HIZolu 5714 4 &
=t HI3ll, CA-MRSA 9] TS
2, SR Y wE d 4 A
. IE3F CA-MRSA 7S 2 4o oY
oA T8IGl=H, 58] ml=] 37) A Soflx] AlsiRE kol
o=, 24 m|Rke] sofofl A Hrh 2 Hl=® CA-MRSA
o] whsiact”, S2juzlell 20061 A=e] 77 WY
oAl MRSAZ} 2] 38,2517 9] SRS tiid o= o At
w2 1,900945(58.4%)7F MRSAS T, 1 3 114456.0
%) 7} CA-MRSAGITE. CA-MRSA®] 23} 7¢do] Whyst 3kx}

=3 mb et

1%
it

>~

Oll

Frlj

%
oo A

o2

1o

ﬁn?i'
N
g
o 1o 40 &

J

1

}_
}

12

i ol
2 J
e d
-
=

L
Of
et
3
X

. B
Q

o

o

o
i
1)

O

:n:
oL _\::l‘ 1o
rr

30 ofd

-% e o

g =
anl

it
o

b=}
off

s

]l_.

2]
HA-MRSA+=

i

>_444
i)
o,

s9golt

Z oo} o Loly) 2892 AX|FPon, uR W o232
7o) 40,.9%2 71 e Ao wuEQley” $hH 2003

2004d SAKT}H 2FQ) npAkR| S0 AZE1= Aol 54180 E
okt S| RS 9-t(48) 0] Ak 9 A7t Hals
| FAE 2o} T 1 7RE0] Aol A E2]E MRSA
O] AR el Aleh=
ol =fjofAe CA-MRSAZ} A|HARS] o] EAj}E|o]

Qlar

[¢]

2 pAelstal B

o]

AN
< 7Fs Aol A7l=a Qe ),
CA-MRSA ¥5= HA-MRSA 59} 12 #4314 S8&

oy

;4—“5_‘ zq\_g_i o)—g;‘x:] oh:]—
ot 4 ATIo) TR, HA-MRSA Feo)H WAE)) ok

vl=of A o] CA-MRSA 74|

B
W) WEA SRS CA-MRSA R0 WA % 9)9)
|| o] & E3] Panton—Velentine Leukocidin (PVL) &%

158

A= HA-MRSA2] 5% w|qto| A EAsk= ol H]3f| u]=y
o] CA-MRSA ti¥-EojlA WA= Aoz vehdey” o]

FAARE TR 9 Az e WEdel Fast @‘%& '8}
A A3 ?ilﬂ-“f%ﬂ
o A Ao YA Yf, B dAelA 44

:Ll-z-___

1 3T

o, X

AFFES Hol=

A1 20021 0f| A 2005677}74 7|3k &<t Al°§§l 2t Aol UJrE

LFERETEY, 20031 7 | oof] #AFsHs ool oA A
A o0 72 "G S ST ELE25.TL0)(48) | o]l A
EE R Pl A PVL A S0 teht
oo Al CA-MRSA d¥a Uo7)= wtoh=
Zol7h AP,

ZA 3 1do] AUkR] 9kS oJolo] Ao
HEE=H 0 & CA-MRSA ¥ HA-MRSAZ %LE'«%M
48 sl ek i) AljokSolx

ZskA Q]

ol 3P = st o] @%2 olZA| =v, u|=to] g sy
Hof|A] Al?‘%ﬂ‘i 7ol W= 304 v]gke] AlRjolofA] HEAYe
P ok 7H ] 68% (61/89)7F MRSAR e # &

A = A}‘%ﬂi %= 9571w @A K heal theare—
2 g5Hog Agsly| oleen =
5 NAEZ QT Aoz AztE)

associated risk factor)

oJ8l G o) 7|} oAl AT BAT FaF
A7ehs 4, 12wl el ot Areks Yok T

7} ek, T3t W s AsRE o] EhE|ojgle] HA) <
?@WVH Al dehe| Fag eS|
AP a2t of flofjt= A HARRlolA MRSA 259 ¢

-

FUAE BAoke dlo] ot 712 AEshe Ao R
Z253] mlolslA] B9 7IsAl0] USS Ao g wrE)

SPARE L Ao ZolollA] WAk AT Eek] 7
Qo] tht QA S BISEOM ThE T el
o] ob4 Selutelol s CA-MRSA 7o) ME7} B4
Mol gik. ]S B ¢hrh Seluket dote] At
:‘T’:E?:_]"_\EL ZjPO:lQ,] E}/%l— obkl— Ul O?hsl—.g. 1:1]—016‘]-]:]-_]_
U ok ofo] dhat sthel At xﬂwcﬂ
o, FhHe| Ao} FALECKE PAS AT WL

a4a=

(3
(o]

|

1=

L X g2
[e)

4 = 7
g2
lo

>
oX



B~
(]
=
s
i<}
-z

a
R,
2
&
oy
o2
A=)

WA S A5t (community —
associated MRSA, CA—MRSA)o]| 2J3t 43t 7o) =715}
A2 SHFAT, SejuEfolis aotol| A o] Az w

WA S0l gt AAA At Azt ofF
oft}, & ¢ITollil= Tl AT AoF B
HHE CA-MRSA & SH o= ARG
120044 195E 20079 1297H4] 44 F9F A&
ol ofA] X|muk Aol EE Fe|wlH A

rir
iy
N

N
=~

> d
oX pg HU

o
]
o

rir

= 2 o
|
(o]
o,

F

E
[\

_]Oll
E oz

iy

mﬂ‘.
o
o
k-
7
(o}
o o
o
Y
10
jo
il
2
o

W] ¥A8(Hospital—onset, HO),
nity—onset, CO) &=7|&
ated, HA)¥} A|9AHS] 2
ew= P

2 34 14 0lvhe] 9 206 FOIAIE HO-HA 210l
72%, CO—HA 74%0] 7%, T12)1L CA Z+do] 219301 1]
ool 22} 223 FolA= 22t 48%, 28%, 24%%tt. HA
e & CO-HA 7r49] vl&2 14| o paktollA] 14| mgk
of sl =3ko™(8.6% vs. 37.1%, P<0.001), CO 7 %
HA 9] v GA] 14 o SRl A] $23k0H24.5% vs,
54.3%, P<0.001), AA| Ea)E #59] 57%7} MRSA% 1L CA

e 7+ (healthcare—associ-

7+ (community—associated,

159

7ralol 30% (29/96)7F MRSA.0.H, CA-MRSA % 714 &
St 49 FeiE g 9 Axz] o)t
Z 2 A YAl A dAEh= S Yoy ST
Ao] WEAF YAJEo] o, CA-MRSAE T 2 <
22 o] 7H B3] doAtt
References

1) Lowy FD. Staphylococcus aureus infections. N Engl ]
Med 1998:339:520-32.

2) Steinberg JP, Clark CC, Hackman BO. Nosocomial and
community—acquired Staphylococcus aureus bacteremias
from 1980 to 1993: impact of intravascular devices and
methicillin resistance. Clin Infect Dis 1996;23:255-9.

3) Emori TG, Gaynes RP. An overview of nosocomial infec-
tions, including the role of the microbiology laboratory.
Clin Microbiol Rev 1993:6:428-42.

4) Brumfitt W, Hamilton—Miller J. Methicillin—resistant
Staphylococcus aureus. N Engl ] Med 1989;320:1188-96.

5) Chong Y, Lee K. Present situation of antimicrobial resis-
tance in Korea. ] Infect Chemother 2000;6:189-95.

6) Kim HB, Jang HC, Nam H]J, Lee YS, Kim BS, Park WB

et al. In vitro activities of 28 antimicrobial agents against

Staphylococcus aureus isolates from tertiary—care hospi-

tals in Korea® a nationwide survey. Antimicrob Agents

Chemother 2004;48:1124-7.

Goetz A, Posey K, Fleming ], Jacobs S, Boody L, Wagener

MM et al. Methicillin—resistant Staphylococcus aureus

in the community: a hospital-based study. Infect Control

Hosp Epidemiol 1999;20:689-91.

Crossley K, Landesman B, Zaske D. An outbreak of

infections caused by strains of Staphylococcus aureus

7

8)

resistant to methicillin and aminoglycosides. II. Epide-
miologic studies. J Infect Dis 1979;139:280-7.
Kallen AJ, Driscoll T], Thornton S, Olson PE, Wallace
MR. Increase in community—acquired methicillin—resis-
tant Staphylococcus aureus at a Naval Medical Center.
Infect Control Hosp Epidemiol 2000;21:223-6.
Centers for Disease Control and Prevention. Four pedi-
atric deaths from community—acquired methicillin—resis-
tant Staphylococcus aureus——Minnesota and North
Dakota, 1997-1999. JAMA 1999:;282:1123-5.
Diederen BM, Kluytmans JA. The emergence of infec-
tions with community—associated methicillin resistant
Staphylococcus aureus. ] Infect 2006;52:157-68.

9)

10)

11



Korean J Pediatr Infect Dis Vol 16, No.2, 2009

12) Ma SH, Lee YS, Lee SH, Kim HK, Jin JS, Shin EK et
al. Methicillin—resistant Staphylococcus aureus clones
with distinct clinical and microbiological features in a
Korean community. ] Med Microbiol 2007;56:866-8.
Kim JH, Kang EJ, Jung YS, Jeon MH, Kim TH, Sin
HB et al. Two cases of bacteremia cased by community—
associated methicillin—Resistant Staphylococcus aureus.
Infect and Chemother 2009:;41:58-61.

Ko KS, Peck KR, Lee JY, Rhee JY, Kwon KT, Song
JH. Prevalence and genotypes of community—associated
methicillin—resistant Staphylococcus aureus isolates from
Asian countries. Infect and Chemother 2006;38:236.
Kim ES, Song JS, Park KU, Shin S, Park WB, Kim NJ,
et al. Molecular characterization of community—associ-

13)

14)

15)

ated methicillin—resistant Staphylococcus aureus. Infect
and Chemother 2006;38:308.

16) National Committee for Clinical Laboratory Standards,
2002. Performance standards for antimicrobial suscepti-
bility testing; twelfth informational supplement (M100-
S12), Wayne, PA.

17) Klevens RM, Morrison MA, Nadle J, Petit S, Gershman
K, Ray S et al. Invasive methicillin—resistant Staphylo-
coccus aureus infections in the United States. JAMA
2007;298:1763-71.

18) Horan TC, Gaynes RP, Martone W], Jarvis WR, Emori

TG. CDC definitions of nosocomial surgical site infec-

tions, 1992: a modification of CDC definitions of surgi-

cal wound infections. Infect Control Hosp Epidemiol
1992;13:606-8.

Horan TC, Andrus M, Dudeck MA. CDC/NHSN sur-

veillance definition of health care—associated infection

19)

and criteria for specific types of infections in the acute
care setting. Am ] Infect Control 2008;36:309-32.

Weber PC, Roland PS, Hannley M, Friedman R, Man-
olidis S, Mats G et al. The development of antibiotic
resistant organisms with the use of ototopical medica-
tions. Otolaryngol Head Neck Surg 2004;130:S89-94.
Song JS, Choe PG, Song KH, Cho JH, Kim SH, Bang
JH et al. Multicenter Study for Frequency and Clinical

20)

21)

Features of Community—Associated Methicillin—Resistant
Staphylococcus aureus in Korea. Infect and Chemother
2006;38:325-33.

Groom AV, Wolsey DH, Naimi TS, Smith K, Johnson
S, Boxrud D, et al. Community—acquired methicillin—

22)

resistant Staphylococcus aureus in a rural American In-
dian community. JAMA 2001;286:1201-5.

23) Maree CL, Daum RS, Boyle—Vavra S, Matayoshi K, Mil-
ler LG. Community—associated methicillin—resistant Sta-

160

phylococcus aureus isolates causing healthcare—associated
infections. Emerg Infect Dis 2007;13:236-42.

Centers for Disease Control and Prevention. Community—
associated methicillin—resistant Staphylococcus aureus

24)

infection among healthy newborns—Chicago and Los
Angeles County, 2004. MMWR Morb Mortal Wkly Rep
2006355:329-32.
Fortunov RM, Hulten KG, Hammerman WA, Mason
EO, Jr., Kaplan SL. Community—acquired Staphylococ-
cus aureus infections in term and near—term previously
healthy neonates. Pediatrics 2006;118:874-81.
Kim HB, Sa CM, Yoo ], Kim BS, Yun O], Yoon HR
et al. Antibiotic resistance patterns of Staphylococcus
aureus isolated from the patients admitted to non-
tertiary hospitals. Korean J Infect Dis 2000;32:259-63.
Lee SO, Kim HY, Park ES, Jin HY, Ki HK, Choi H]J
et al. Korean Nosocomial Infections Surveillance System
Report July 2007-June 2008. Hospital Infection Control
2008;13:69-82.
28) Jeong HY, Jang SJ, Lee SD, Park SH, Chang JY, Min
CS, Lee SY et al. Antibiotic resistance of Staphylococcus

25)

26)

27)

aureus isolated from community in Korea. [SL—09] In
. Program and abstract of the 4th International Sympo-
sium on Antimicrobial Agent and Resistance (Seoul).
Republic of Korea : Asian—Pacific Research Foundation
for Infectious Diseases, 2003.

29) Tokue Y, Shoji S, Satoh K, Watanabe A, Motomiya M.
Comparison of a polymerase chain reaction assay and
a conventional microbiologic method for detection of
methicillin—resistant Staphylococcus aureus. Antimicrob
Agents Chemother 1992:36:6-9.

30) Ubukata K, Nakagami S, Nitta A, Yamane A, Kawakami

S, Gugiura M et al. Rapid detection of the mecA gene

in methicillin-resistant staphylococci by enzymatic

detection of polymerase chain reaction products. J Clin

Microbiol 1992;30:1728-33.

Gillespie MT, Lyon BR, Skurray RA. Typing of methicil-

lin—resistant Staphylococcus aureus by antibiotic resis-

tance phenotypes. ] Med Microbiol 1990;31:57-64.

Cookson B, Talsania H, Naidoo ], Phillips 1. Strategies

for typing and properties of epidemic methicillin—resis-

tant Staphylococcus aureus. Eur ] Clin Microbiol 1986;

5:702-9.

33) Naimi TS, LeDell KH, Como—Sabetti K, Borchardt SM,
Boxrud DJ, Etienne J et al. Comparison of community—
and health care—associated methicillin—resistant Staphy-
lococcus aureus infection. JAMA 2003;290:2976-84.

34) Salgado CD, Farr BM, Calfee DP. Community—acquired

3D

32)



Z|gE 2 82 : XHAE

methicillin—resistant Staphylococcus aureus: a meta—
analysis of prevalence and risk factors. Clin Infect Dis
2003;36:131-9.

35) Fridkin SK, Hageman JC, Morrison M, Sanza LT,
Como—Sabetti K, Jerningan JA et al. Methicillin—resis-
tant Staphylococcus aureus disease in three communities.
N Engl J Med 2005;352:1436-44.

36) Park CH, Jeong Y], Choi WJ, Park SB, Kim HS, Kang
CM et al. 4 cases of staphylococcal scalded skin synd-
rome. Korean ] Pediatr 2004;47:106-10.

37) Vandenesch F, Naimi T, Enright MC, Lina G, Nimmo
GR, Heffernan H et al. Community—acquired methicil-

e oE[AE LA AOL S, aureus Zol U

161

o4

lin—resistant Staphylococcus aureus carrying Panton—
Valentine leukocidin genes: worldwide emergence. Emerg
Infect Dis 2003;9:978-84.

38) Lina G, Piemont Y, Godail-Gamot F, Bes M, Peter MO,
Gauduchon V et al. Involvement of Panton—Valentine
leukocidin—producing Staphylococcus aureus in primary
skin infections and pneumonia. Clin Infect Dis 1999;29:
1128-32.

39) Kim JS, Park JS, Song WK, Kim HS, Cho HC, Lee KM
et al. Panton—Valentine leukocidin positive Staphylo-
coccus aureus isolated from blood in Korea. Korean ]

Lab Med 2007;27:286-91.



