69

Acinetobacter baumannii 35252 IK B
SIEZIEE DPINBTEE B RIB &

mAEgl? #as! wWEE! #HmE! BuF! zEn! gl
FHAOBE | BREHERE 2 AR A

RGN BEIRESREIR 2006 F4 858 4 ZRANRED W
MISEIL DB H ZBINEM Acinetobacter baumannii » ¥ ETOJAE 2 EFZEE
B AMEBFETRE - REFERD - 2 B/KEEEREEE (2/8 » 25%) ~
2 BRIRIRIE (2/5 > 40%) ~ —(iIRABNSEIRGEEEE (1/4 » 25%) -
118 pulse oximeter (1/4 » 25%) & 1 KR (1/4 » 25%) BZENE
1 A. baumannii F1E - TEASRBERBETFE - RFHEEE 41
#H» KB A. baumannii - IRENKBEBRBIRAFRAKE 14 (/
5 5 20%) B8 AKE S5 (5/5 » 100%) SRIZEINEEE A. bauman-
nii 5% » HEiRAIKZIKER (EBEK) LRDBEIINSE - IKEXNBEREX
HRDBDITEER 4 WRERIRK O ¥RIRIE A. baumannii BHXB—B/RITHK o
Lt B¥ZE S O AE(RITIEAK BB KEBZESRMIEM - RERBHRAE
RS ITRIKBENKETRABERBWEL BRE/KR 70 C
MACHBEL » RISHRKEBENDO » THETIRIEES BBESRAZR
BtERIBTIEAS LT ERM - —BREREBHE - /KEBRBEMAK
PREBDBE A. baumannii » 53R 3 ERXNBEZER S o thSHIREERM
A. baumannii fR S I EBREBEREPEFE 0 RO RKEETRREKNE
A. baumannii S| eB¥ZE B BHNREE B KEE R - RBRIBRALZE
KETREETZ 5L IEBERNRBALZEORE - (RKRIZHE 2010;20:
69-78)

RASRED - B¥2E3E - JUIRN ~ EBPL

REMSESAIB%HE B A BRE S
RESE S A20BHBIE B AR BAERE TSR K699 5%
EH9% 2 A6 H8ZHR BB © (04)26581919-53060
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Al S

Acinetobacter # B A% W K2 &
DKARH - JFH A AEREE o T L
EERSAEBRTHERFE
ol £ K KB RERET
AR TEZBRHYBEREFER
FDBAUER] BEERF4EAZ
ABl - EE2HELTUZAEK
B RERERZEE 4] EEEA
SLTEFRALVERHE  EREER
FHRA ARRGEENERE 0 &
BXBNERBERIRA > WHE TR
AREXTE > ME RS-

% Acinetobacter # & L A.
baumannii A& ¥ RZBRE > NEF
A. baumannii ¥} carbapenem H#y #1 % &
ABEHHEW  KEABRENE
7 » ¥ carbapenem E 4 #1 B M By A.
baumannii {¢ 1993 4 # 5.58% L 7 3|
2000 19 21.5% » ¥ FTH ¥ KB
1 (F 4% tigecycline X colistin) & 4
¥ M A. baumannii £ 1998 4 8 0
% L 7+ % 2000 F 8 6.5% [5] ° 7 °
2008 FRIAER BT EZ L HES
FORERBRMERERNA L2
A. baumannii H t > H ¥ carbapenem
B BE M B A 2003 £ 8 15% A+
2] 2007 4 #) 50% o

Ak e P ] #1405 KRZ B
BHEEBWN  BHF OESRRE L
105k M K © 20075 4 A HHA3PI 2 E
B M A baumannii ¥ £ B £ » &
2007 F 5 AMX HHA1ABEBEER -

EUSMEARN EAME N A FR
e HEESH A EYEH
RRE IS RERHREE
B REITHRE  FLHB LR
i i — 1 B R B o
MK RBE

— RITRBRE

WG SR EE N S A —
RARE HEE - HBEZE RAH
BN BRRBELXE—BE -
] 3 38 & 2006 4 1 A 2| 2007 £ 5 A
FrutdERRE  BREBERE S
B E M A baumannii 8 ¥k 4 81
7 o 3Tl R — e A PR AR R
FBRERN > UEBAEERLEER
oo
—IRIERBEAGRE

ZEMA16HEE > H4K
AGRBEI2R - HAEREE—
R HBEEANBEREELERRAT - &
a5 A 2B AKHESE - 25 Bk &R
(HEBFEA)RKFR(BEEK) - #
ERBAR SRR EELLARE ST
BKEEFH 4 - BEKIEEHE 48 - %
FRASHE -~ wFEAKSHE - A&
1B KA LB FEKKMS
& - # K ¥ 3 pump 3 {8 - pulse
oximeter 28 - BAR¥ 3 - RE W
TR 1 "FPREEARK1E P
OB RER LM R 1E - 4 4
8- COERY (LKA - beta-
idoine ~ JEA% - BLIE  xylocaine jelly
EBELEK RERHBTFEH1ME) %k

RS et 3
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BAEF 1E - "B 3ME - LEITAER
hHFMBEZFHRE  ERBROALE
BAE QafEteel)  21r#E 4ME
wH)  2HEAR GERE) K3
TERBXE O ERE)  ®HE*LI3
-
= HRRRE

5 03 &5 3] 44k A. bauman-
nii > WA FRZHERR (KEHEBE)
BE R ¥ IR T tigecycline 41 B BT A %
nEFEEARERE > A
ceftazidime (CAZ) * cefepime (FEP) »
gentamicin (GM) - amikacin (AN)
aztreonam(ATM) levofloxacin (LVX)®
ciprofloxacin (CIP) * imipenem (IPM)
PA & piperacillin/tazobactam(TZP) °

BELBEFECFHRBARS
% % 18 7 eosin methylene blue(EMB)
EREER BE—SPULLMEER
% K A. baumannii 7 & ° £ & A.
baumannii B T AR ¥ » G RF&REAT
ERQA o

AR A IR X B2 E 3K (pulsed-
field gel electrophoresis; PFGE) K i
1T A. baumannii HEF 4& - K £ B
ERADBEA KA > SHBEAK
AEWRT AR RAMER BT
P54k > 3t 13 4R# 1T PFGE % H 4 &
(k=) o B %M H RN agarose
gel plugs (FMC Bioproduct, USA) >
B A proteinase K K& Ascl (New
England Biolabs) P 1 P9 47 & )R 32 -
# T & # CHEF-DR 2 # # (Bio-Rad
Laboratories, Hercules, CA, USA) # 1T

—

TERE Y F4RBE_TEE M

21 /N BE B9 E K o W Ascl ¥ #| #
Salmonella enterica subsp. enterica
serotype Braenderup H9812 # DNA
BERRERDFERANAER -
CHEF-DR 2 £ B R0 T 1 1.0%
SeaKem LE agarose > 12°C > 21 h ' 6
V/em > & 2.2- to 54.2-s linear switch
ramp ° PFGE 4 & K #& Tenover % Fff
MR EAT B AT 0 & W AR A
R ZEZERFBRBIARFL3
8 > B B MR E A RATRE L2
A B (6] ©

m R

— RITRBRE

RAT BB > WRERKE 2006 F
HAEBE A H%1,056 0 AA—HZ%
EAE M A. baumannii 4 HIF A o
2007 1 8|3 A ERLRBEMEE
Ba o AAWB3IME SA2HEXEHR
1 B8 % - 2007 F 1% 5SA2HI1E
BGREEER AL 338 B B3 4
HRG/HEEE > AEEHRA LN
(FHHE > p<0.00]) - 4IHKAZ
EXER KT ©
—IRIBERAERBRE

B Mmoo 1 E%hFEAEHR
(1/4 » 25%) - 1 @B ZKHEHE (1/4 >
25%) ~ 2K K KM (2/5 0 40%)
1 L% AR EST pump (1/3 > 33%)
1 18 pulse oximeter (1/2 > 50%) & 1
RKFE 13 BB ARESERE
Y A. baumannii - W B EH#E - &
TR (3) » PR HEEAM (1)
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F*— 2007 F 4 E5 B ENZEM Acinetobacter baumnannii 5 A\ 2 B A&

B
T R 5% BI-2 BI-5 BI-7 BI-11
A HH 20074 H18H 20074F148 20073R11H 200744 H03H
fEH H HEA 20075 H21H 20074£5R827H 2007S5A11H 200746 B 03 H
Abia2 FEHELERLAEE BHEBREHE22 SHBEAEE SEBEXRERE3M4
M R AE % W = 4k 1 1B 55% HI—F= %WI={HEHE
15
B HE 20074 H24H 2007ESHO02H 20074 H03H 20074 H10H
L Discharge Pus Pus Pus
BEFAE 7K 20 & 23 R 7K
‘e LR
Fiaats fE i3 EiE HEE
(H#) Q007#3A16H) (Q007TE4F09H)
& W 0 BR 3 7 B H BE Hi B Hi e
BEH

OB LR (1) RENEW R (1)
ER (D - RERF Q) - 88 @ -
AKAFE&A& ()~ KK () R#B#ER
AEMS£ 21 ERBH RAKE - T
UABRBEBERXBZAFUNHEFH®R
B A1 > AR BEH A. baumannii °
BHERNAKEREERAEFRAKE L #
(1/5 » 20%) B k%R KA 54 (5/5 >
100%) % B 5 4 o B A KZAKEA
HBFEK > KSBEWE o
fmAH L BERKEF L
B 3| 89 A. baumannii B % f# F Ascl W
VI % RE% > #1T PFGE 42 (H
—) #1247 +8>9"

10~ 11 » BEFQBT2HME > &
M35 6 RNREFRSATLMH
o WEERQRAMEZ2EBERH
B RARFRE SLAKRNBAE
— AT H o AR 4 R X PFGE 4 & #
RepAxk=— -
= - REHIR 2 B FEFE B
HARGEBRRBE—FTEK
AEFRBRUTHEELE FAX%F
RHKIREITEE ) RERARERT0
CRAKBITAKEEHEE  mBER
MEBRRESE A RARKKERSY
ORZR % BB EETEAR
M mEBAFERRAFES - AR

RS AT 5
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PFGE, pulsed-field gel electrophoresis ; M, marker; BE#k 1-4: &BFASBESE > 5
RIREE > 6-7 EPRM » 8 1& pulse oximeter » 9 EEFARIT ST pump » 10-13 & ki A X
BEIcFEHEL~2~4~T7-~8~9-~10~11 ~ BERSHEZE2MHEE (A1 ERE) »
B3~ 5 6 K12 ERSAZEZ2HERE (A2 ZRA ) o Al K A2 MEERS R RMEZE 2

AR R - B FITRE LR AR -

— BERIRIEIGEEDEH 2Z ENEEMY Acinetobacter baumannii E#kLL Ascl

RtNEsEIE R 2 PFGE RIR

Wiz % 0 2007 5 H 3

200758 ARABREASEREMN A

baumannii B 3¢ X % £ 8 £ -
T i

X B BE 7R A. baumannii 7] VL 7% £
HEWBRY O BEKET CAH
A. baumannii 5| A2 Z FF W9 R et BL 48
WEZHER) - THABLERE

HERE I F4 BB _+EBE M

M A. baumannii 5| A& G H AR
RZBRBEHHRE 9] EE B
KIE A. baumannii 75 4 T & B 5
ARG O R & RNk
GEE SO
BALSUBRBEAFELEA
HERTEABRNTF B HENYE
BRITARBRZBERZHFHERET
ERRARREE G A EEXREH
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K- RESBBERRIEEXBIEE K (PFGE) 2R

BERRAE BEEEHE BHEABR(ES L) PFGE( Eikk®)
ERSARERE
KEER(%EF) 4 1 (25%) ND
KEESH (i) 4 1 (25%) ND
R 15 5 2 (40%) Al(l) » A2(1)
IR ¥ &4 pump 3 1 (33%) Al(1)
BE Ik 7% 3 0
Pulse oximeter 2 1 (50%) A(l)
F£E AN BN b 1 0
0 1 2% 5B /KR 1 0
O U 2 W JR 1 0
1% & 1 0
PugE e
Lt A 1 0
Beta-iodine 1 0
B 1 0
i 1 0
A4 R EE K 1 0
Jelly 1 0
5.3 i 1 0
KT F 1 0
7K A & A& 1 0
7K A 7K 1 0
2 4 0
s E 3 1 (33%) A2(1)
FE
BEAEB (YEFAT) 12 0
BHAB (KFR) 12 0
BERAR (KFl) 4 0
# H(EFR) 4 0
x B 9 0
KE (%TF) 5 1 (20%) ND
KE () 5 5 (100%) Al1(3) » A2(1) » ND(1)
3t 93 13 (1.4%)

#E@% : ND, not done; PFGE, pulsed-field gel electrophoresis.
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b ERBEABRRXBZFHFEMR A
8P| A. baumannii # ° BIE R BRI
A& 1% B~ 118 pulse oximeter °
118 # AR 7 4% pump & 2 1B R A 2~ ¥ 2
A. baumannii > E %Y A E — K/ A
R LR R FTRE RN —
EHZABERLPRE - AKERBE S
B 5 Tl B b ik % LK (515, 100%) K
118 % F A K 1/5 20%) % 2 A
baumannii ¥ 75 % » H PFGE 4~ # B~
A S b2 48 AR SR KR o B 17 2
AE—RATH % > E IR KR T3
MRAEREHZHE
RREGZRERME > THRAR
BECBHARTERFRTESFN &
B8R A% Lz A baumannii 77 3 %
EAEH > EBXARBEGRERERA
NEREYRHE > #£5EERPZ
A AR EEHEFIER > TR
¥EBH 2 A. baumannii B 3 7] 3 B A 1E
BATEE TR TEERLELEKE
B> MR R EH o HFTRERZ
Ve E A KA R T 2K
HEWNKETRARBERR Y E %
R 2 ERT0CHRAH FHEBEKEH
B RRFHBEXEFRSEOUER
ARZAEWE  FREAKETS
WEREHEE > LERATRERE
BIHRABZRFERNE - — A%
B KEFRBEAKAKRBELBE
2| A. baumannii > EL3%H F % 4 =,
REEERE  HRTERNBFRS
EH o ATHAEMEAFRE X
RETEME > ERERABENZEBE

TERE I F4RAE-TEE N

KEHRBR—EHKFER > AR
B T0°CEARMI0 - EZ 4% > F
HEFER  AFERAELEKZE
£ o 3 E B AT KR R BR DA
KR %5 4T A Ao o

SR BB 5% B R > Acinetobacter
HEB—MEMKEUEEFAERLE
BT HERFEFRFEEXL(3]
% Cevahir AW RBE T > 74%
W ER )R A. baumannii F & 71 % B & 4
J& (biofilm)[10] - = M 8 [ & fm #£ —
AEIE AR A. baumannii JR %8 b B R B
EENRREZ— - RAXKELHH
L EH ¥ M A baumannii E A 8 7] E
HEAERE(11] - BT e — 1 R
% BB M A, baumannii 75 B 3 #
# o B # A. baumannii § % 3% R W
o L FEBRARR BB ARLE
ol RBRBEHZRE > BT HEHA
MEEERFHMEIN > BHR2H
B BREBERELAEAYRZIHES
RECLZREZNHEH(12] -

WAKEGI RZEENEREEFZ
¥R H % & Pseudomonas aeruginosa
Stenotrophomonas maltophilia X Myco-
bacterium spp. [13] » & = E R 1EH
W ER R RS Y R ELE KT WE
3% % 2 B 3| A. baumannii [13] » T &
WEAKBAMZBEREBEARR LS
"% AR PRERYE > BAEH
— B BT REBF KT ERZ KR
FRGEOBEEHNTYHBESR -

AR AP R B R A
PR B> BR B RAKYREBEHA
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ARBRETERERN T B EE
Tk 9% 8 R B B R K Y 26 5] A B
BARBUELEFAKS T EBREZR
ABER[13] » LB REEARER
HMERLEHNRE - ZHE AR
PERZIBRBEN S REFZERT
BEHRKZEESN  LTHREES
HHRARZZ BT HEEREARSK
BITHEREE > LEXKEFENR
o REEE KA A R EERES
KIEEE -
EREAREHNEETRARS
& TREFTLRIMENEERY
R ENFEMREBTREZF & [13]
 EUFTRAEAEABRERE 4
HEk - BBERE - H/RBETE
REKBEE - REFHFE - B4
HEER  RRBBBEEAHESFE K
EHNEABRITETZIARTESR B
HIEHEXRG(SC 30404) AKX
BERZERBR P2 REREET A
Y% EH ¥ M A baumannii[14] > &
HRGBEEBRIRECHRENER
T AREBRRERELINENE
EA20X 100 %12 X 100 B HEH=
MDRAB > #F ETEHEHF &
BAHEHIBBREEEBHEE
WAMBEBEEORBTELRO - FAKE
Manju Sharma % P i 17 2 & B [15] >
BEZA60X 18t BaE AL
B AL B REK 2K
MEEZREREENERT  FEN
25ppm By R £ 20 462 - KB & H A
baumannii (ATCC 19606) Z & % #{ %

BRRERED B4 log,) UL -
EfEEF R A H NS ERE
" A. baumannii FT #TZHF &

M F 4 R B # A A. baumannii &
TH T —RONBERE L RERS
WH TR KEEERAKFELE—F &
R E GO 2 B4 o A baumannii
SIRBRBEUHHATHOE KR
BB - B AH S EHEH T
ERY R R R E P [13]
 WRAIAERAZAKEEE  BHER
HHEK WEEEZ TR
oo Foh o THEABEBKSK I F
0, & B %, ) 0 3 4 S B A AR K BE
BRH AT o DU % 3 Ak K BE BE ROK IR
g B EMEEAKE - B R K
BT RBEREMBMER TS - HR
BE T A B R AR &
T 897 A RE £ AR ) 48 T /K 2k 38 R K
RSB RRBEEHZRAE -
EFREKBEHRZINSERENS A
baumannii 75 R B > REH TR
AnKIEE D FHME 60 CUALEATHZ
R R F K [13] -
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An Outbreak of Multidrug-resistant Acine-
tobacter baumnnii due to Contaminated
Bathing Water at a Burn Center

Chih-Ming Chen!?, Kuan-Wei Huang', Se-Chin Ke',
Shu-Hui Liul, Kuei-Tzu Yang!, Pao-Chu Lee’, Pei-Zi Lee’

Infection Control Office, Tungs' Taichung MetroHarbor Hospital; ?Division of Infectious Disease,
Department of Internal Medicine, Tungs’ Taichung MetroHarbor Hospital, Taichung, Taiwan

We isolated 4 multidrug-resistant Acinetobacter baumannii (MDRAB)
isolates from wound pus or discharge cultures of 4 patients admitted to our
burn center between April and May 2006. We suspected an outbreak due to
the rapidly increasing number of cases involving MDRAB colonization; there-
fore, we conducted an investigation. Environmental surveillance revealed the
MDRAB had contaminated 2 faucets (2/8, 25%), 2 bed-rails (2/5, 40%), 1
infusion pump (1/4, 25%), 1 pulse oximeter (1/4, 25%),and 1 medical chart
(1/4, 25%). MDRAB was not detected in 41 specimens obtained from hands
of nursing staff and their families before and after washing. However,
MDRAB was detected in 1 hand-wash water specimen (1/5, 20%) and 5
bathing-water specimens obtained from different faucets. Further, MDRAB
was not detected in a reverse-osmosis water specimen. The pulsed-field gel
electrophoresis pattern indicated that the MDRAB belonged to the same clone.
The outbreak was attributed to contamination in the reverse-osmosis water
pipeline. After the environmental surveillance was conducted, we replaced
bathing-water with non-contaminated water, disinfected water pipeline by
using water at 70 °C and ozone, brushed the faucets, and disinfected the envi-
ronment. The follow-up cultures of samples obtained from faucets and bathing
water did not yield A. baumannii 1 month after the outbreak. In the subse-
quent 3 months, new colonies of A. baumannii were not formed and no new
cases of infection were detected at our burn center. Thus, these findings indi-
cate that A. baumannii may be present not only in medical equipments and
instruments but also in water and the water pipeline. The outbreak may be
attributed to the use of contaminated water. Thus, the use of sterilized water
for the treatment of patients with burn injury or skin defect will help in the
prevention of wound infection. (Infect Control J 2010;20:69-78)

Key words: outbreak, Acinetobacter baumannii, bathing water, brun center
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