34

chstelato|ME5ts| x| @ MB8A HM1= 2005
Korean J Clin Microbiol 2005 ; 8(1):34-40

=

Pulsed-field gel electrophoresisg ©]&3F Fsk=x}4
Serratia marcescens gt 2713 o] A3kA Z A}

Hf & : Serratia marcescens= AUl o] T2 A Tolth. £ AFodA e A FTEAA A
b 3 S, marcescens 7FA o] HA U S FH ZALet L 2 ALE A 9] PRGE 84 & dolR 12} 319

O

=N
n}L o -

H 120034 59 5E 8L 7R AU St nE Y A F3AA A2 EE E2]F S marcescens 28

s AL A 28 NFFE Do Ak FRALY AAE Bxr7E B 2WAA]

A2 7Y Btk AA AL FA) A FEAN FAR £ AL Sl W E, A5H AWNE
A

=
Ml @37 A o Tl Wl FAALE AN S on] FRA| 454 A} PRGES o] §3te] 59 2

=56 o
,] 3} 71—03 o) ;(] = olo],io)\-\;}
I} : PFGE Z 3} 8214 A A oA B9 287 F F20/17F 5L #3 S BY 1 27 FE 1 o}
2 AN 2 230AE 4271 S marcescens7t T FEIS 1 &
o] 4] &= imipenem®} trimethoprim/sulfamethoxazole(STX)S A &] &+ th £ 9] Ao WA S Ho)
FoA e E 11T T 97T TEAAA e ?‘—Xrg]r}& A
FFE BAT FAA F AMESIE S AWE T & 171 <]
1m1penem3l‘r STXE A &3t BE Ao WS HAT).
D A 2 S A o A A3 TR U A S. marcescens ] ThE & whe] Z 2o o] 3 7 S
°} o, AAYE AT R FHHAY

FHU Olﬂ

10 HJH = 0}11

o &Y @O oY oft
031 oE 2

mﬁi'IILUL_‘F:L—lHEﬁa

rO

M B A 201 el B SN 4G A2 A

afok B}, FAA hARA S woln Ay &

T8 o] A FAAE L W] 5ol A 5lE o 730 w2 A 2k L‘jr 4 ol & extended-spectrum f-
A 7HEE So] AFREHE A7 ol At 7l lactamase (ESBL) A3 4 X+ imipenem W 4] S. marce-

£97] 4. Saoly
o

4g A7 Lo

¢}

o1 o}

o —10 ot ¢

3}
&3 e23dS d oIt ocin YA % 44 T EA I
1]

A = 2 i

O
2
T
oot

!
2
-2
o
(e
=
o
tlo
o[n o}i N oo

AFEEFE7|TE 3 7%= Acinetobacter spp. g e gatzate Add s F48AY &3t
o Ayl A S FLAh 2k AHHEE AREShE Aste vhed Fodtt Jadd YA dEes
o] &= Escherichia coli, Proteus spp. &2 enterococci g, A g, AslarRkg, oA 53 S, bacteri-

Al
o3 77} 4§ of

Serratia marcescens= 7} & W74l S o= gt Sk =) iy g
SHUROR RUA. ALY NG AAUT 5L HOL AZAE RRAFUAR Pyo] T2 0832 )
S-9F3kT}[2-4]. S. marcescens= ] Sol| = A A o ) 3l =, %343 w2 (polymerase chain reaction)™H
GOl B WA S 5 5 o] W] M WA 7 @ E ok ohe A A S AL a0} kel 714}
2210 mpe} @ o] oA = T o] Ut o] 3|
& /\I—/F1 %; 015/ ;/ 18 Axseled:05/2/1 pulsed-field gel electrophoresis (PFGE)&= A| 7+3} =3 o] &
ol X X| 7 A= ‘ N
= } o] E7]|& lA|wt v}tk =79 Aol o] &2 &
(660-702) 7k 71 5:A] 9L 9287 O] ] ) E] ;}:} L 1A E] LmZT Pt
A e g Ak ALe e A AAE g ez FA4517] w o 2dEe] =1
TEL:055)750-8239  FAX :055) 762-2696 A@g o] Fol Hergrd o] o stx=Aldl] f-&3FH10].

E-mail : sjkim8239@hanmail net B AT E 20033 % Adthstu Y o gA 53

scens[8]¢l] <] & X“?Pu 1 Huse] g4 #ele] T8

Ad el Al @ ol 3



PFGEZ 0|23t S. marcescens 93t A}

Aol A et
3 A 244 AAF L PEFGES o] §-3ho] #2123}
ZAE APt = 4G dS g A8 FAAL ©
B7)1F 2 874 wj S A8 ste] S. marcescensS g
LA skl

WA 3 S, marcescens & 27+ ol
3}

_O,LLJZi:V‘.:

PO

1. TN L MFE S

0z

2003 5EFE 8€7tA At o AT
24 a2 e E2lE S. marcescens 283 529 A 9
A48, W T QLT Aol A FEE 11EF
= gio = st g ﬂl}oﬂ’ﬂ o] WA ey
= ATde As 29 778 e R sl 3
XHE‘ A BV 75 53 &3 A7 2680 A = o 7

g AR Ao 5 2 FAA W o] 2 g A Q)

l“/‘r T8 o JAR T HdA= 29, A, 5
ULE’\* ol hemovac tip 522 thFsdoh. 74
Aatr] Aol FHA FAAL & BAA, T4
M AHEFold 2WE S, s 2 F 20, AT &
W, FEBA], A7) 5 AR ES 3kl F 5670 9
791 SR A A A e v FHALE ARSI AT B
A 2 ggFA 244 HAFE Vitek A 2~ H (bioMerieux,
Hazelwood, Mo., USA)-& o] §-3lo] B2+l Wi o =2 3}
Rom HAGE A=

amikacin, aztreonam, ceftriaxone, cefazolin, cefepime, cefo-

!

!

o,
tlo

L,
2

ampicillin, ampicillin/sulbactam,
xitin, ciprofloxacin, gentamicin, imipenem, piperacillin/tazo-
bactam, tobramycin, trimethoprim/ sulfamethoxazole (STX)

s & 14F o3t

2. Pulsed-field gel electrophoresis

MacConkey Hj A | A &5 H] <4
Bertani 9} A vj <] 5 mLol] HZ£3sl1
oFebgith. B T 200 4,5 QARG F FH
S v 3t} o] & 3} & Bio-Rad Laboratories (Hercules,
Ca., USA)A}2] GenePath Group 6 Reagent KitE o] 8-3}]
AHEA AN = Attt sl T est A gell &
8- 150 pLL9} lysozyme 6 L5 B3l g o2 & 4]
100 LB Zat2~E F3o @t WA < 1587F
o] S Z3] T cryotubeo] £7 &3 98- 500 pL
9} lysozyme 20 pL. 5 D AT} 37 Coll A & A|7F B9k 32
A, &l & A S A ASEa Al A 589 ° & pl-
ugE A o] Wt} Proteinase K 3-8 500 p], 9} proteina-
se K20 4L 2 93 S0l A aF 3 A AT og g
Al A g o2 58] Al A8k plug -5 A FH YL
0.1X A A ¢34 | mLE 2E A2 ekt Xbal 3
£ 300 ul,o XbaI SuLE Y Q.
A ZA F=#de S 98] =z plug= Xbal &4x 2 3

FEE 23 A9, A7FdES g8 3 A
T} 4719 5 238 A(TBE buffer) S W& 31, plug 1=
Aetsle] 7+ Aol YAt EF plugs} lambda DNA 2 H
S FAlo At th. 719 5L Bio-Rad CHEF-
MAPPERZH] & o] &3} At 6.0 Viem, 14Coll A 234]
7t 53k Al#stgl . Bio-Rad Ake] Gel Doc Al 2~81-S o]
&3] A9 A 241G o[ v A & AFE ol APt
A3 95 Tenover $11019] 712 mret 37) o) skl
8 2ho] 2 mol = A% o}g oz B eherh.

==
o
0,
w
i
o U
_
=
o
-
[}
=
g

it

E

G A FHd HAAVE B S8R A EelE 287
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WS

pime, cefoxitin, gentamicin, imipenem, piperacillin/tazobac-

X 9 © ™ amikacin, aztreonam, ceftriaxone, cefe-

Table 1. Antimicrobial susceptibilities (%) of S. marcescens isolated from the SICU and general wards

. SICU (n=28) General wards (n=11)
Antibiotics R I S R I S
Ampicillin 92.8 3.6 3.6 63.6 9.1 273
Ampicillin/Sulbactam 89.3 7.1 3.6 63.6 18.2 18.2
Amikacin 78.6 0 214 273 0 72.7
Aztreonam 75.0 0 250 18.2 0 81.8
Ciprofloxacin 50.0 0 50.0 273 0 72.7
Ceftriaxone 750 3.6 214 18.2 0 81.8
Cefazolin 100 0 0 100 0 0
Cefepime 78.6 0 214 273 0 72.7
Cefoxitin 85.7 3.6 10.7 364 18.2 454
Gentamicin 82.1 0 17.9 273 0 72.7
Imipenem 0 7.1 929 0 0 100
Piperacillin/tazobactam 75.0 3.6 214 273 0 72.7
Tobramycin 82.2 7.1 10.7 273 0 72.7
Trimethoprim/Sulfamethoxazole 3.6 0 96.4 18.2 0 81.8

Abbreviations: R, resistant; I, intermediate; S, susceptible; SICU, surgical intensive care unit.
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Table 2. Isolation time, specimen, antibiotic resistance pattern and PFGE pattern of outbreak-related S. marcescens isolates

from the surgical intensive care unit

Isolate No.  Date of isolation(mo/day/yr) Source Antibiotic resistance pattern PFGE type
1 5/24/03 Urine Imi®, Sxt5, Cip®, An®, Azm*, Gm"® A
2 5/21/03 Urine Imi®, Sxt, Cip®, An®, Azm®, Gm"® A
3 5/27/03 Urine mi®, Sxt*, Cip®, An®, Azm®, Gm* NA
4 5/27/03 Urine mi®, Sxt*, Cip*®, An®, Azm®, Gm"* A
5 6/1/03 Urine Imis, Sxt*, Cip®, An®, Azm®, Gm*® A
6 6/3/03 Urine Imi®, Sxt, Cip®, An®, Azm®, Gm*® A
7 6/3/03 Urine Imi®, Sxt’, Cip%, An®, Azm®, Gm* A
8 6/3/03 Urine Imi®, Sxt®, Cip®, An®, Azm®, Gm"* A
9 6/4/03 Urine mi®, Sxt*, Cip®, An®, Azm®, Gm"* A
11 6/8/03 Urine mi®, Sxt*, Cip*®, An®, Azm®, Gm"* A
13 6/10/03 Urine Imis, Sxt, Cip®, An®, Azm®, Gm* A
14 6/10/03 Urine Imi®, Sxt5, Cip®, An®, Azm*, Gm® NA
15 6/14/03 Urine Imi®, Sxt, Ci p®, An®, Azm®, Gm® A
16 6/15/03 Central Line Imi®, Sxt, Cip®, An®*, Azm®, Gm® B
17 6/17/03 Urine mi®, Sxt*, Cip®, An®, Azm®, Gm* E
18 6/18/03 Urine mi®, Sxt*, Cip®, An®, Azm®, Gm"* A
19 6/18/03 Urine Imis, Sxt5, Cip®, An®, Azm®, Gm® B

20 6/19/03 Urine Imi®, Sxt, Cip®, An®, Azm®, Gm*® A
22 6/19/03 Urine Imi®, Sxt’, Cip%, An®, Azm®, Gm"* A
23 6/21/03 Urine Imi®, Sxt®, Cip®, An*, Azm*, Gm"* A
24 6/21/03 Urine mi®, Sxt*, Cip®, An®, Azm®, Gm® Al
29 6/22/03 Pus mi®, Sxt*, Cip®, An®, Azm®, Gm* B
30 6/29/03 Urine Imis, Sxt5, Cip®, An®, Azm*, Gm® A
31 7/4/03 Urine Imi®, Sxt5, Cip®, An®, Azm®, Gm*® A
32 7/8/03 Urine Imi®, Sxt5, Cip®, An®, Azm®, Gm"® A
33 7/8/03 Urine Imi®, Sxt, Cip®, An®, Azm®, Gm"® A
36 8/23/03 Urine mi®, Sxt*, Cip®, An®, Azm®, Gm"* A
37 8/27/03 Urine mi®, Sxt*, Cip®, An®, Azm*®, Gm® A2

Abbreviations: PFGE, pulsed-field gel electrophoresis; NA, not available; Imi, imipenem; Sxt, trimethoprim/sulfamethoxazole;
Cip, ciprofloxacin; An, amikacin; Azm, aztreonam; Gm, gentamicin.
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Fig. 1. PFGE fingerprints of S. marcescens isolates from the surgical intensive care unit (SICU) and other wards. Lane M,
Lambda ladder (Bio-Rad; molecular size marker); C, control plug; lanes 1-9, 11, 13-20, 22-24, 29-33, 36, 37, the isolates from
the SICU; other lanes, the isolates from other wards. Most of the isolates from the SICU showed similar PFGE patterns, while

those from the general wards had variable PFGE patterns.
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Epidemiologic Investigation of an Outbreak of Serratia marcescens
Urinary Tract Infection in an Intensive Care Unit Using Pulsed-Field Gel
Electrophoresis

Eun Ha Koh'?, Sunjoo Kim***, and In-Gyu Bae?

Department of Laboratory Medicine?, School of Medicine, and Institute of Health Sciences?, Gyeongsang National
University, Jinju, Korea

Background: Serratia marcescens is a well-known cause of nosocomial infections. We investi-
gated an outbreak of S. marcescens infections in a surgical intensive care unit (SICU) and identified
the source of the outbreak using pulsed-field gel electrophoresis (PFGE).

Methods: A total of 39 isolates of S. marcescens were included in this study: 28 isolates from the
patients in the SICU and epidemiologically-unrelated 11 isolates from the patients in the general
wards from May through August, 2003 at Gyeongsang National University Hospital. Twenty-six of
the 28 isolates in the SICU were from the urine collected from indwelling urinary catheters. Fifty-six
environmental samples, such as the hands of healthcare workers and urinals were cultured to iden-
tify the source of infection. Antimicrobial susceptibility tests by Vitek GNS card (bioMérieux) and
PFGE were performed to identify the clonality of the isolates.

Results: Twenty of the 28 S. marcescens isolated from the patients in the SICU showed the
identical PFGE fingerprint pattern and two isolates had a closely-related pattern with the outbreak
strain. The isolates from urine in the SICU were resistant to almost all the antibiotics tested except
imipenem and cotrimoxazole. Nine of the 11 isolates from the general wards had PFGE patterns and
antimicrobial susceptibility results different from those of the outbreak clone. Five samples from
used-urinals and one from disinfected-urinal of 56 environmental samples grew S. marcescens that
were resistant to the all antibiotics tested except imipenem and cotrimoxazole.

Conclusion: The outbreak of urinary tract infections in SICU was due to a clonal spread of a sin-
gle strain of S. marcescens that was multiple resistant to antibiotics except imipenem and cotrimo-
xazole. The source of outbreak appeared to be inadequately disinfected urinals.

(Korean J Clin Microbiol 2005:8(1):34-40)

Keywords: Pulsed-field gel electrophoresis, Serratia marcescens, Nosocomial infection, Urinary
tract infection, Epidemiology

Address reprint requests to : Sunjoo Kim, M.D., Department of Laboratory Medicine, School of Medicine, Gyeongsang National University,
90 Chilam-Dong, Jinju 660-702, Korea.
Tel. 82-55-750-8239 Fax. 82-55-762-2696 E-mail: sjkim8239@hanmail net



