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Background : Methicillin-resistant Staphylococcus aureus(MRSA) has become a
major pathogen of nosocomial infection. In Korea, incidence of MRSA is alarmingly
high up to 70-80% of total S. aureus strains isolated from teriary care hospitals. To
investigate the mechanism of inra- and interhospital spread of MRSA, we evaluated

the genetic relatedness of MRSA isolates recovered from 3 different hospitals in

Korea.
Methods : 30 MRSA isolates obtained from Samsung Medical Center(SMC),

MRSA isolates from Seoul National University Hospita(SNUH) and 40 MRSA
isolates from Dankook University Hospita(DUH) were classified into clonal types on

the basis of pulsed field gel electrophoresis(PFGE).

Results : Several PFGE patterns were predominant among the isolates from
SMC(A-7/30[23.3%], B-6/30[20.0%], C-4/30[13.3%], G-3/30[10.0%1). The prevalent
PFGE patterns were different between medical ICU(A-3/5[60.0%]) and newborn
ICU(B-4/9[44.4%]1). The major clone at SNUH was PFGE type A, which was
identical with one of the dominant clones of SMC. The major clone at DUH was
PFGE type B, which was identical with another dominant clone of SMC. Although
MRSA strains from SMC which caused clinical diseases belonged to major PFGE
patterns more often than colonized strains, the association was not significant

statistically.
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Conclusion : The presence of epidemic strains of MRSA suggests that epidemic
MRSA clones may be originated from common sources and spread between different

hospitals. Also, there may be virulence factors of stains or host factors, which could

select specific strains.

Key Words : Staphylococcus aureus, Methicillin-resistance, Nosocomial infections,
Genotyping, Pulsed field gel eletrophoresis
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Table 1. PFGE Patterns of MRSA from Samsung Medical Center(SMC)

Stain Ward Specimen Infection PFGE Others
SMC 152 MICU Wound Surgical site infection A
SMC 153 MICU Blood Catheter related infection A2
SMC 182 MICU Blood Catheter related infection A same patient with SMC 153
SMC 185 MICU Blood Sepsis, unknown focus Gl
SMC 527 MICU Sputum Colonization C
SMC 533 MICU Sputum Colonization C same patient with SMC 527
SMC 128 NICU Catheter Catheter related infection B
SMC 191 NICU Blood Catheter related infection G same patient with SMC 128
SMC 212 NICU E-tube Colonization M
SMC 217 NICU Catheter Colonization N
SMC 299 NICU Catheter Catheter related infection B
SMC 318 NICU Blood Sepsis, unknown focus G
SMC 521 NICU Catheter Colonization B
SMC 532 NICU Blood Catheter related infection B
SMC 568 NICU Exit-site Catheter related infection B same patient with SMC 532
SMC 570 NICU Catheter Catheter related infection A
SMC 129 PICU Pleural flid Empyema I
SMC 151 PICU Pleural flid Empyema I same patient with SMC 129
SMC 183 PICU Blood Pneumonia H
SMC 211 PICU Wound Colonization L
SMC 514 PICU Catheter Catheter related infection A
SMC 520 PICU Pus Catheter related infection A same patient with SMC 514
SMC 583 PICU Sputum Pneumonia A
SMC 381  SICU(N) Blood Catheter related infection (0]
SMC 493  SICU(N) Sputum Pneumonia Al
SMC 528 SICU(N) Sputum Pneumonia Bl same patient with SMC 493
SMC 536  SICU(N) Sputum Pneumonia C
SMC 576  SICU(N) Sputum Pneumonia C same patient with SMC 536
SMC 580 SICU(N) Sputum Pneumonia Bl
SMC 584  SICU(N) Sputum Pneumonia C same patient with SMC 536
SMC 603  SICU(N) Blood Catheter related infection J same patient with SMC 536
SMC 131  SICU(S) Blood Colonization K
SMC 164  SICU(S) Wound Surgical site infection H
SMC 526  SICU(S) Sputum Colonization P
SMC 567  SICU(S) Wound Surgical site infection C
SMC 569  SICU(S) Wound Surgical site infection C

MICU : Medical ICU, NICU : Newborn ICU, PICU : Pedatric ICU,

SICU(S) : Surgical ICU(General Surgery), SICU(N) : Surgical ICU(Neurosurgery),
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Table 2. PFGE Patterns of MRSA from SMC

PFGE pattern Subtype No %
A A 5 13.3
Al 1 3.3
A2 1 3.3
Subtotal 7 23.3
B B 4 13.3
B1 2 6.7
Subtotal 6 20.0
C 4 13.3
G G 2 6.7
Gl 1 3.3
Subtotal 3 10.0
H 2 6.7
LJ, KL M,N,O,P 8 26.4
Total 30 100.0

Table 3. PFGE Patterns of MRSA from SMC by

Ward
PFGE pattern/Ward P-value
Pattern A
MICU (3/5) vs. Other ICUs(3/25) 0.04
MICU (3/5) vs. NICU(1/9) 0.09
Pattern B
NICU (4/9) vs. Other ICUs(2/21) 0.05
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=& Tenover?t AAIG 7l wep 22 siE

19929 AAA 7152 steE B8 Fgde 19959
ARR 71E0e A gt

5. SN2

Fisher's exact test 7I'H& o]&3sF3ith
& 1}

Ademlel 30 #5E 137F419] b2 PFGE ¥
9 YA I(Table 1, 2), Al&distug o] w3
= 1274 PFGE #€(Table 4, 5), T=rtlstu Y
o] @+ 7714 PFGE #9S E It Table 6, 7).

1. AMO|ERI9| PFGE IHHE

Adelsd w39 PFGE 9" % 7}%} X
PFGE #E(A H s =2l _$ = F 307
= 77(23.3%)°l3
Hl #5929 % 67(20.0%)%F, o5 F #HHe]
F7 43.3% % Z}XBWE} I 9o ¢ "] 45
(13.3%), G #EL 37(10.0%), H #do] 25
(6.7%)0193, YmA= Z47b 1534 EeEdn) o]
A= g WH MRSA #do] 2o 3o
oa HAHT Qs AREE RAFAT

2. MzZ22| &0 mE Hiw

Addsd J3 SERLAA Z8E 57F F 3
F(60%)7F A I £3F vk At el A
FElE 25605 5 37(12%)% A e &ake] FA
Ao w ouigle AolE HIUTHP=0.04)(Table 3).
Aol FaAA A= B FEe] FF7t ol ey
°1(4/9, 44.4%) T2 TBAA(2/21, 9.5%) HIE]
=2 HES BATHP=0.05). o Za= 3 3
M Tl wel MRSA® FAHF7H vHES Wl
FA.

= =
= oL

-

3. B0 mE Hw

Aehstagd #F F 205(54.1%)7F A €l
Sl #FolAtH(Table 4, 5). 9=thguyd #5
675%)7F B e &&=, 53] &

ol A4 —‘Ea% T t(22/25, 88.0%) B =i
Hol| &3} tH(Table 6, 7). A&y =)
g Alololi= PRGE #jdle] dX|sl= #F7F ¢l
Ak A&ty %4 Sadistug o] f3 MRSA
5499 MRSA 39 PFGE



Table 4. PFGE Patterns of MRSA from Seoul National University Hospital(SNUH)

Stain Ward Specimen PFGE Stain Ward Specimen PFGE
SNUH 1 M Sputum A3 SNUH 21 MICU Tissue S
SNUH 2 oS Wound A SNUH 22 ENT(OPD) Discharge T
SNUH 3 ER Others F2 SNUH 23 ENT(OPD) Discharge A4
SNUH 4 NR Blood Al SNUH 24 PED Unknown D
SNUH 5 SICU Sputum A SNUH 25 PED Unknown A4
SNUH 6 ™M Sputum A3 SNUH 26 PED Unknown D
SNUH 7 (O8] Tissue A3 SNUH 27 PED Unknown D
SNUH 8 ENT(OPD) Discharge A3 SNUH 28 PED Unknown A
SNUH 10 NR Urine A3 SNUH 29 PED Unknown A4
SNUH 11 IM(OPD) Urine A3 SNUH 30 PED Unknown B
SNUH 12 ER Urine A SNUH 31 PED Unknown A4
SNUH 13 MICU TTA Q SNUH 34 ™M TTA U
SNUH 14 M Sputum A SNUH 35 URO Urine J
SNUH 15 MICU Sputum A SNUH 36 GS Wound \Y%
SNUH 16 DEN Discharge F SNUH 37 M Discharge E
SNUH 17 NR Others Al SNUH 38 SICU Wound A4
SNUH 18 DEN Discharge E SNUH 39 OS Tissue A
SNUH 19 DEN Tissue F1 SNUH 40 M Tissue El
SNUH 20 ENT(OPD)  Tissue R

IM : Internal Medicine, OS : Orthopedic Surgery, ER : Emergency Room,
NR : Neurology, ENT : Ear, Nose, and Throat, OPD : Out Patient Department,
DEN : Dental Surgery, GS : General Surgery, URO : Urology, PED : Pediatrics

Table 5. PFGE Patterns of MRSA from SNUH

PFGE pattern

Subtype No

%

A A 7 189
Al 2 5.4
A3 6 16.2
A4 5 135
Subtotal 20 54.1
D 3 8.1
E E 2 5.4
El 1 2.7
Subtotal 3 8.1
F F 1 2.7
F1 1 2.7
F2 1 2.7
Subtotal 3 81
B,J,QR,S,T,UV 8 216
Total 37 100.0
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Table 6. PFGE Patterns of MRSA from Dankook University Hospital(DUH)

Strain Specimen Infection PFGE Others

Strain Specimen  Infection

PFGE Others

17H HCW(Hand) Colonization

A%
17N HCW(Nose) Colonization B  same pt with 17H
18H HCW(Hand) Colonization B
19N HCW(Nose) Colonization W
20H HCW(Hand) Colonization X
20N HCW (Nose) Colonization Y1 same pt with 20H
22H HCW(Hand) Colonization Y
22H1 HCW (Hand) Colonization Y same pt with 22H
22N HCW(Nose) Colonization Y  same pt with 22H
23H HCW(Hand) Colonization B
23N HCW(Nose) Colonization Y same pt with 23H
24H HCW(Hand) Colonization B
24N HCW (Nose) Colonization Z  same pt with 24H
26N HCW(Nose) Colonization —«a
28N HCW(Nose) Colonization B
15 Pt(Surv) Colonization B
806 Pt(Surv) Colonization B
862 Pt(Surv) Colonization B
5949 Pt(Surv) Colonization 7
5939 Pt(Surv) Colonization B

A33
MR14
MR30
MR31
MR34
MR36
MR41
MR42
MR49
MR52
MR60
MR69
MR70

SNb5
SN6
SN7
SN8
SN11
SN12
SN13

Blood
Pt(Surv
Pt(Surv
Pt(Surv
Pt(Surv
Pt(Surv
Pt(Nose
Pt(Nose
Pt(Nose
Pt(Surv
Pt(Nose
Pt(Surv
Pt(Surv

Blood
Pt(Nose
Pt(Cord
Pt(Cord
Pt(Nose
Pt(Cord
Pt(Nose

)
)
)
)
)
)
)
)
)
)
)
)

)
)
)
)
)
)

Bacteremia
Colonization
Colonization
Colonization
Colonization
Colonization
Colonization
Colonization
Colonization
Colonization
Colonization
Colonization
Colonization

Bacteremia
Colonization
Colonization
Colonization
Colonization
Colonization
Colonization

same
same

same
same
same

SefileeRiov i veliovBivoll ve R s BESZN ov i volil vell ov Mool vl ool ve R ov B ool v}

pt with MR42
pt with MR42

pt with MR30
pt with MR30
pt with MR30

HCW : health care workers, Pt: Patients,

Surv : Surveillance culture (except nose and umbilical cord), Cord: Umbilical cord

Table 7. PFGE Patterns of MRSA from DUH

PFGE pattern Subtype No %
B B 27 67.5
Y Y 5 125
Y1 1 2.5
Subotal 6 15.0
VWXZ a,7,8 7 26.4
Total 40 100.0
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Table 8. PFGE Patterns of MRSA from SMC by Infections

Infection Pattern A Pattern B Pattern C Others
Catheter related infection 4(40.0) 3(30.0) 0( 0.0) 3(30.0)
Pneumonia 2(33.3) 2(33.3) 1(16.7) 1(16.7)
Surgical site infection 1(25.0) 0( 0.0) 2(50.0) 1(25.0)
Sepsis 0( 0.0) 0( 0.0) 0( 0.0) 2(100)
Empyema 0( 0.0) 0( 0.0) 0( 0.0) 1(100)

Subtotal 7(30.4) 5(21.7) 3(13.0) 8(34.8)
Colonization 0( 0.0) 1(14.3) 1(14.3) 5(71.4)

(1)=% of strains/total numbers of cases with specific infection

M12345678910111213M

Fig. 1. Major PFGE patterns
Lane 1,7-A pattern, Lane 2-Al pattern
Lane 3,4-A3 pattern Lane 5-A4 pattern
Lane 6-D pattern
Lane 9-B1 pattern,
Lane 12-E pattern
M-molecular marker.

Lane 8-B pattern
Lane 11-C pattern
Lane 13-El pattern

Fig. 2. PFGE pattern of MRSA isolates from SMC
Lane 3,89 A pattern, Lane 4-AZ2 pattern
Lane 7-Al pattern M-molecular marker.

5 6 7 8 9 10

Fig. 3. PFGE pattern of MRSA isolates from
SNUH
Lane 2,4,8,10-A4 pattern,
Lane 3,5,6-D pattern
Lane 7-A pattern
Lane 9-B pattern.

Lane 1-T pattern

12345

Fig. 4. PFGE pattern of MRSA isolates from DUH
Lane 1,3,4,5,6, 7-B pattern
Lane 2- ¢ pattern, M-molecular marker.
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