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IRINEREZENEREREARD)
FRHRBERRRCAEHERIE

B! HARDL? FEA! ERR!
Ml BAES EHEM IRkw

kSR KE HoBEPFS
LB FH2A4 2HRESH et oBEd ‘ERBRA

Hegmoh)\—{@F 12 FREVIVRIIDERE » 132007 9B 1MHE10R
9 BZE@E%E?E%H&E [RARENSE (multidrug-resistant Acinetobac-
ter baumannii; MDRAB) &RV A / BRBRIRR - B/\HEASEDBH
T IEABRE RIS  TRFERIEEE B REMTEH
1B ETIRIBEER » 103G TF B HMEREIEIBMRAMERE » WITEIR
5,000 ppm ZEKINRIBIENE - WEENITH 4 38 - BHERSTRR
TRERERR > KB 6 MIREDBEHER ~ PLBIRES - MARFEAL
IBEEIZE Y MDRAB » 2 ERBEEFEEBENENER ' LHRE=
RKBEZFRFHR @ TIESITRIBZ/AMESE - RIBFTIENEERER
R OJAEEGAE - BETIRISFSISE T 100 41888 » IRASTFEIEE
12 HIRES - BRI 0 BRE C RABR  UMRRSEIIEAEF L 139
ﬁm A. baumannii ( DBIB 0¥~ 34k~ & 5 ) 3 MDRAB( 3 BI7 1
-~ 8- B11) » BED 14 HREB AR AL MDRAB EfkZ 2R TS
B - BSESEEEM 7 ADEEZEMNALZIE MDRAB HHIRR » Z0 Bl
TR - REREEES o 3 HERISE MDRAB 19RE1 ; EaaRR
B EMOENG  MWTEESHEHEEER - t—BHREBRESENE
& o g FIBIS S5 RIHES - BB MDRAB U554 » BEBITFAEN
F IR AIBERHUE 0 JEREMLENERNEZERRE - (KRB
2009;19:146-59)

R : SENBMRETEHIEE - NBOHREIRS - HEI0ERE

REYH9IAME%HE BA I ILER
REBE I ASHRLE B MEER LM RES R
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Al

# K T % % H (Acinetobacter
baumannii) &= B IR EMW KK
BHE > THRERKBERIRF » 0
A EEEEY  RABHEE - O
B EPRERTHREREP ]
B FEEERREEANERIRE P
REDBR HEEB2EEH[2,3] -
Ao+ HEX KA HEECRAE
REHEEENREPBRRIORE (4]
BEGRRNBRHREDS] ) S
BBEN B R[S - EFARE
AMEREN Y > EREHF T8
Wi o AR T B B Wy H B R
t+ #| (Taiwan Surveillance of Antimi-
crobial Resistance; TSAR) J # ¥ #
B/} » # 2002 5F LLH] » imipenem %
B R B A% 8 T 2 5% LT
B - {8 2004 b5 0 ERAUE 16%
[6] < B & M 2 5 > HJF &yt B 40 1Y
3 ¥} beta-lactams * aminoglycosides °
fluoroquinolones & carbapenems & 4
FEE KT BATE (6-8] - ML KK
THEENGE RS BRETREARS
WHs ZR BN AFEE X EAFH
Ry XEH > EBEARBWEK
TERMRAERESZEFHENEKT
B)4% # (multidrug-resistant Acinetobac-
ter baumannii; MDRAB)[4] -

MIMATAFRMEHT > LR
BRI FEBRNASRE P - #
WFEE - BRAK - REK - BKRE
HBRE KRB KM KFE

hERE IS FE6 AR TABHEZM

THABHWF FREL > MERK
WRLHRBAEW-11] - £BKEF
MDRAB W35 » ¥ RE B HE A
RS F  EEMEARTTRNE
REBRBERESR  RATEES
FHEE > BWHBMHLE[12] - B
HMEXTHEENERETFESE : &4
% B T EL A B Y AR R R s Bk
- REMEAAICRE  £W4
BMEXTHAENBERAR  wERE
HEREAMEBEE([13] - B EAE R

W 80% P B4 EYERAEE
ZEHRER(AXRE =R
cephalosporins) * ¥ #EH BB %
B (HHNRFRENEH)I4] - EB
HERFRERER &G > wRUHH
wim o B G EEREE
HRBARETTRYEYIn[14] -

MPEARHEARLERERR
Ao 200753 AZ8 A2 > At
BEREFREYBAHAHBHR
MDRAB % B X - EEFE9
A1LEBZEI0A9HZE » £H 64
XHH MDRABRE BN EY - B
RBTEETRABKENBRLURRE
Z o EEAABBARAZ  ELHER
AE UHBHTRERLERRER
Voo WA R R MBS - BHRY
RBNEGS  ERABARES
B REFEESE -

HHRBGZE

— o
H 7 X L #7 MDRAB # € %
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¥FR—% > AREAEIRHITN—
H BfTREZAMKTIHAEHRA
amikacin * aztreonam ° ceftazidime °
ciprofloxacin * cefepime * gentamicin *
imipenem ° meropenem KX piperacillin
KA EAE > B4 % MDRAB > 3 #3
E 2003 4 24 2 BA B3 o i 9 (& BE
RBERREH) -
Z HhEh

A B SR o B KB 12 K »
ERMATRERARBERBRBNIMEA
e BB > NER B RS E EZ W4
AR EFBRETREL - SMEFN
REERELS% -
= EHIRRMPERE

2007 9 A0 > REAR @ ERK
Kifeh ZBEMAAI1MLRERIA
11 B Z R4 ¥ H MDRAB » i
EMFEARREREARBES
M- 9 A 14 B &3 % 1L MDRAB 3
EGHEER IHERETRTE
MR-t BRAZEMLRY2H
S XFH2EMNRHF > BERFRK
¥ RBE o NPELEENRER
AHAMEN - FRWFRAERBEE
R A e ST DAy
L7 BP A 5,000 ppm ZE B K > Au ik
BEFE BEFERT - KW KF
R hFe #HENRE FRE-
BACHTHMRE EEIHA24H
RI0A9BXERFIRHF KA - &
#t MDRAB i K B3 6 L »
A 1ARA BN L FRE R o MEIRAT
B Q0074 9A1MEHEI0A9H )M

ERAB2A > BLE/BREEEHO
A BRATHH Q00743 E8 H )M
ERARK293 A > BAHEHK10 AL
B CRIKA B LNHAEZR
(Fisher exact * P <0.05) > E 48 %
RMBREEH > RERE -
M - BB IR

e £ MDRAB 3% % By (18 & 2 B
KEHBTON  BEER ERX
¥BERER BERRLEEER
% ZHBAUBETMBERARE - &
MEYPRHER - URABREXHER
#’F o
5 RBFGRBKER B 2T

HTREERERB B TRESR
B RERBBHERBEARFH®R
HEER - ARARRTE > EFAS
HAERBREREER  UEERES
RoOWEFMBERERE > BAK
RERER AR RRE > BN
BENEEAY RENEIHRE
REMHYE  BRETHBGTRE - £F
BB E > DR ESHRAE FHES
MEEKIOMLENEFLEFRK Y -
NEHBREFR > RAFARENTT
BRE(BFIHNENEERRT  #
HHERIR 10208 )% > BEER
ENAE Y 8 F EAFIFERM— P
BERR ZE  BENCO.EHEHE T
A o

A EmEER > RBRAZTEHKRE
o EREWAE R REEERASL
# B RERZLEH aztreonam(32 pg
/mL)(>99% t A. baumannii 3 B #i
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Moo B ¥ R G IE E W Pseu-
domonas aeruginosa J| B >80% # & &
# ) & vancomycin(32 g g/mL)( #F 2A #f
HABRERTHENKEHRE)Z
thioglycollate 48 & 3% #& A& - 7 ¥ T A&
% » £ B — % 3% & 7 1 MDRAB j§
AR MR UEBERAERE AW
— RS DR R
WARAG -

ERZBHREEFHER  URK
RN ARERARBELR
WY  EERBREL > IFENR
HEERE - EHTRAERRE
B AINELAREE - FHARBE
£ AIAEREREENRE—E% &
AR AR E R AT 4 4B 5 [15,16] KB
BERRT] -

PLEZREIE R ARR LR 6L
AR AR T EH 4 B
VI AL K A B # & 8 X & (infrequent-
restriction-site polymerase chain reac-
tion; IRS-PCR)[18] > #{TEE L E -
ARE 2 S IR 4R -

m R

— RITRBRE

Hr a2 BE PO RS e B B AL KR P
B3 ZEMAN2007F3AE8A
(RATWHH - EAHAF 13 EHE
# MDRAB & &M EE (H—) >
ERAFHOANBRIOA9H) K
B 40 14 38 6 48 MDRAB 3 # By
RommpECE M EER - B
Yk MDRAB 3 # Ff P18 % 2 JK {0 48 4

hERE B E6 ABTAEE=M

(3-6 B 8-9)( B =) - Bz H 1 Hy i
AW
— - MDRAB H 4 ERBE 2

1B % 4F # 7 60-86 R[] » 28
A EAERE  BRA RN
MDRAB 5 A#i4 > R —E Xt
R R o1 Bk 4 A fE AR ) MDRAB ©
BMEHARMERWEELE > BF
B4 MR © MDRAB 3% Bt 2 o1
EEEMERE 630 KX % -
MDRAB 3 #% Wt 2 87 » FAMER
SHEENMERE > A AERYE
REF POBREAEREFREHRE
%, HEEAMG6-4TK - BAMY &
T LR ERBRE
= HERRE

RIS B w387 B B R L2 R
M F W 0 # &k H 3L MDRAB 3 % 7
RO RL - B HWRE RS
SR RESRAREE
¥ A MDRAB 3% # Bt 18 K b 6 i )X
{r B £ % A MDRAB & > 1 E ¥
vancomycin-resistant Enterococcus (VRE)
%R R ERMAES VRE E (H
=y — 109 HEFE AR o A
WIE IR N R RO 1 #)
AW (SH) - BEAKEME (QH)
+ JE B W Z ¥ % % 7 (Infusion pump)
() ~ ZREM QM) - 886 1%)
-HERGEH) TEEQCH)  KF
£QH%) 0, KEXRQH) * suction
HmEXRQH) WEBEGH) TR
BEAROH) BTHERSQH)
hAMER QH) - KRMAFHF)
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ambu(l1 )  EEEQH) BRE(
) mERQH)  PEGEH) -
MR OQHF) - BH#eH) » B
ML Q%) MDRAB ER#& T
RO  “RBEARGH) -~ KW
(4% ) * EKG monitor(3 %) * O, i
EXQGH)  suctionHEXRQH) -
ambu(3 ) - W B GH) r EH
RECH) KFRQH) S#8(1
#)  #E Q%) VREERE®RE
# %2 2#%) * EKG monitor(2 #) °
O2MEXRQHE) » suction B X (2
%) » "HRBEAR (24) * ambu(2%F)
RBGH) BHHEREQCH)
FEQH)  KMA#H)  -AEFR
BHERERSBERBFIAR— > >
BEmE P M5 124 A. baumannii
(4 9% MDRAB) » H2& R F £ H
AAEIHMDRAB Y » H 1% 2
REXBEHNERHEE EEEER K
ft 8 %39 X B MDRAB B - 3 & &2
b [ 53 16 %k VRE » H¥ A E.
faecium » AFH QR LT L 3E > 3
PERMNIRS » A 104k Hip
ABREFERIGHK) LI 4k) ° X
B VRERBEWNH 6% XA
MDRAB {2 3k VRE [R#E & B4 6 4k »
He4kEBHER (K—) -

Boh o ARFHRBABE 124
wit > HEeE  BEHQ)  #E
AE@®6 fL) - WBAER QM) PR
BB (IAL) C FRQA) CBER
(1fr) REFAB QM) - FBHER
4 6 18 % @ 3 & 15 B A. baumannii

FERE IS £ 6 AETNBHE=M

(FX—) » #£+ 1% =2 MDRAB( X B —
L% % MDRAB EH#E AR » Ef
REMITHAELE)  EFQBER
BrRAAXER - ZHSKHERTR
MDRAB - B4 1 #kt 2 A X FA (K
B—EAR > EfFNIRERMN
ekB R ) o b4k AR AXE
AAEWAEM4EERR - EHRBE
i B B {7 2 2 4k VRE (451 E R
# MDRAB Y # L+ R ##t) » EAF
AN RZAHAFANERRT - BH2MHM
#VREEWAR /A RERKTF
REZHFRALFHITERARET
BSRMB FEHEHENARY  BX
i 4& ¥} aztreonam K vancomycin iE B
BHREFAANERNEHNFLE -

6 1 3% A #9 MDRAB B /K 2~ 8 #%
F15Hk REQBERBET2ALRE
BA %11 KKAKVRE A Rtk
AR AEERNILI  F 12 KFAN
VRE B Wtk > 25 AEEBIRIV

AEFATHBPMERZEMR
Wz JE MDRAB 2. JF VREE X & &
TEMAMAFERR > HHEM

W 3 £ e MDRAB H 4 # i &R & &Y
X > BITRAEE HRAXR
M JEVREMBEAR T 2 EBRRE
BREFEREE7H > VRET mi
M RANEERERE -
M- ASEERRA
BRAEBABRKFERARE
B r@823KRA-MHEHEARRB
BERZHHBHARAARRE - ZBNM
fELREK KAt wBE= - 11
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RIR2EKABEERE  HEAKEFR
49 1% B = VRE =X MDRAB & # 2
A ERERE—HAFE- - HRE
1-10 R B 4E B MR L A0 - KRB R 2 ] 1
AT BT B - MR R B A WA
HEARFE(BE=) - FERAEHA
MDRAB 3% #% Bt th 1 % » B3k HL €
RZMAREEEREEEE - BT
AENRZEUBRRBESF > ZEA
BB REBERFRARIAE
AEEERR  BEBR—BHEHA
HEHPIE BT -
EABRFTE > EHEH - ERE
B BALEEA - PR A e R
AE & F &K% MDRAB K 3k
MDRAB Z & A + # 2 A R # 17
MDRAB %7 A i B » & F 2 R i X
BRRFE RERBEREZ WY
BAGF HEREMWEK O HEWRR
FE RN 305 5 By R Bl HRER
AZRBEREEK  FRRmEZE > ¥
RARARURFERARRT - BY
ANBEAKKERTEgER > EXxH
B HEEFRZREE N F BT
B REABRE —EmE B
Ao BERIEHBIERTG4A/A) -
7 B A 4 % 7 & > MDRAB /#
BHEDE  BHARKKR  £H
HETKR  AAREGEEARR
F B - B DU A T AN
BHxmE s FRZARL BFE - H
B BHELE kEXRBERIERE
Bf#A -
EREFE S AWEEMZ

hERRE 98 & 6 AR T AEBB=H

REEH > RMERHEE ARAH
HE¥E(E-)  RBESAFREES
ERRBARBAN  RREBREFAE
W2k F s o ERARAARBEME
ZH o BERSFELRGETFA  B4E
A28 B F otk e
F - HENERERE

Bh ERNHFEREBEAE -
DI B RBENTE - BHEH
EHA ATHERZACTH B E
:ﬁ- o

EARFE - 1 BIE/NET IR
ERIBRRENG  FEHBHRE
o tHAERBAEZIASXER
B BERERR  MEMNRHE -
B A B v o EAT R
3t 3% A% 4 B8 # (Cohort care) 7 & * #
BERGEREETR—E FER
% BMAEARELSREERERR
B EAXEHBESEEX - BB
MDRAB j5 BB » X ZEXERBRER
WFE - FRIGREAPATHRR > &
MRS BREMPHER
B AAKEZHAREFRETF - &
WEABLAOREARBERENR
HRERBRERM  BAXEI M -
HEGERRXBERTE AT RER
FARBERNSHATRETHRTF
LHREAFEAK - BAREFARFE
KREWHFEEFRERREFREERS - &
HEIERmEIE > MDRAB IR B E &
VRE B | R4 BEE1T - R%E "HEA
BEERHH L > TEREFELERME
FE,  UABEARRIEARH
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oo HWMB AR EAEMEHEL KK
EER  LHE—EARENRa AR
ABWEBERNANESF - HHA 4R
CARWGB FiF - BHEBEBRAH®
B BIAFARAFBHSREHRK -

ERMBEHSFTE > HAR - K
A REEFEARELHRE (A
HEE - HRE)  ERBFK
E + MDRAB [E J& VRE E * 4 5 &
B o UBREFBFER  UHTRFR
TARWR BV ERAGEEARHR
RETARRTHARAZEL » #%|
BURWHR  FEAEEAR &
5,000 ppm Z & H KR 30 448 > B
EHRBER - BRFE - BH - B
£ E4RBERERBESEM - &
BRERREFR > BEHBATAR
BRATS% BENER LE#RSEL
ZHREE - B OTEEEERRE
WH# - MDRABW B ERNRD
B HERANBHIUTS BREE
RERERRENIRS G208 Ui
ERECHUBFEFER - BEMAS
¥ WA feeding pump % » KB
HRREZHAERRE - PRBEAEE
BAEEHRUBREREE - BRA
ENBRAL RENBEFERE
AUTRHEEERE - TRMAWE > N\
ARHEHREARMAER  REF
KE > iBEARKE—RE - RRE
IHER > B—ER BN BANGTRM
::]: o

ERFEFTH RUBRRENHRAE
Z.40 » B BL 5,000 ppm % & & K fw 5&

BIEEE  AERT AWM KF
B BhFE  #HENHR FILE
H A4 B 2 K LS00 ppm 2 IE B A
EREWK - BFH = EHRITRE—
ki w4k - £ %+ 2L 5,000 ppm

ROARRITERERAMN - EHEM

% 7 MDRAB #f R84} » R RMRE
RUBTH VREGFLHEN » SBAW
4 W # A 5,000 ppm = B A AERB
Mo BEXT FRNHEEL
HHE  HRE N EE R
ABMERRE  HWHNENLER
ABRGHRTFREFAADSE > H
Wik24 ARGBIRENFER - EH
BITAFRZE - BLAR—RAWH
fTRE > URABENHRR  AXHF
RPTOHBTNER - AEFERK
BABBANGAE > REEARS > B
JERAMM > ik B VRE B4t & H
#H - MRRERERBER » T
—KFKERA LUEAREE » K
ERERNBEREX TRRREME
RY AWK - RME A KRB
By —HAEEN  BE MM #
BABEE  UARANREE - &
BAHER  HORAEGFRE)RT
EE(HEE)  AHURUEBARESR
ER% REARIRMMRLEH
i
7%~ REER

. X MDRAB By & # 6 18 18 %
B A2 BN E o B
AREFMRNFE  REREAH
Mt - B A 3R ERIAREH K
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FlImERARE MY EREH
WIREe - B 20074 11 A 30 HAER
i3

#Z 20074 11 A 30 B ik > BRR
2007 11ASH  H—FHUBLEEE
s REFEENBEE - EEXXER
Z W > ZE L MDRAB # % W
EMHARESA 1242/ £8
FHMBEMBRUIA -

AABMEHBE B A REUARR
B BEARRRENE  HRAAH
R ATHR N B BERHEERT
WD BB ERER -

BRRRERBAFTEAFEY
fh34 & A. baumannii B FF 7 > J& Wang
£ A 191 $ %45 FHm#%% % MDRAB
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KEE %FE& FRERT BA
W BHEANKRBBIEN T
B H MDRAB t XX A & - AKX K
BREERPMNNHERLEE > EX
R %73 A baumannii th ik I & >
1847 & 41 M 3B #  VRE ZE 7T 3 B
BB o BT VRERREE 7T U8R
HEE AR VRET R 24 - Hl
EVREREE B2HE EEIHA
BFt WA VREFE » HX
o I E B IR W B VRE R AL R
MEAMEANERR - TREH
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7 o A HOR KT B R R A
R TTRRRBER WE » EAEM

FERRE I8 F 6 ABTAGHRZN
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BT ERBFRBNBRLE o 7 LBRREWN
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I AR F# %A MDRAB X
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BHRBNEEIRE(20] - 2L RE
VRE EARWFHERREUELARN
7 0 6 o 5T T BT R Je VR By 35 o
HbFTRE—FRY > BREEHETE
RAFHEES  TUBRARTA
BMERAGHENFHEEL BT
WA HE - st HREARBLENRE
BERARTRBHEE FFRUR
WEERBERENy  ZOREYTER
FHE—BR bhE—HARR
o ERERBBE KR ZRAY
FHERETRYEET - FRERRL
BREBEEN BERERREEXR
RYRBHERTIT > RTARBEE
MBARBHFERE - RWWANH#
o BEFREEELESRNRE
R&ERIRES > RABEH MBS
Hy 77 3% [19-25] ©

AR ARBREER > 25D
REBRANRY > EREKRKZRE
My e MR E BT TR RSB KK
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AEER MR TRIE - EHRETF
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%o nERBHITR WE WM £
EV- AR E 2 R &
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REAREREHEARTREHRE
ARBARFERER - b FEH
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Investigation and Management of a Clus-
ter of Colonizations/Infections Associated
with Multidrug-resistant Acinetobacter
baumannii at a Surgical Intensive
Care Unit

Mei-Lien Chen', Lin-Hui Su’?, Hui-Chen Tung', Ting-Ying Chung’,
Chun-Sui Lin', Yueh-Pi Chiv’, Hsueh-Chung Lu'*, Ping-Cherng Chiang!*

Infection Control Committee, Department of Laboratory Medicine, *Department of Medical Manage-
ment, ‘Division of Infectious Diseases, Department of Internal Medicine, Linkou Medical Center, Chang
Gung Memorial Hospital, Taoyuan, Taiwan

From September 11 through October 9, 2007, a cluster of colonizations/
infections associated with multidrug-resistant Acinetobacter baumannii
(MDRAB) was identified and investigated at a 12-bedded surgical intensive
care unit (ICU) of a medical center. This event was identified by infection
control personnel through routine surveillance and the ICU staffs were
informed immediately. After the on-site observation, hand hygiene and contact
precaution were reinforced and the colonized/infected patients were cohorted.
The environment was disinfected with 5,000 ppm hypochlorite solution imme-
diately and once a week for the next 3 weeks. Reviewing of the medical
records revealed that MDRAB was discovered from the sputum, central venous
catheter, and blood samples of 6 patients. All patients received broad-spec-
trum antimicrobial therapy and intubation for ventilatory support before this
event. To elucidate the mode of transmission and source of colonization/infec-
tion, microbial surveillance of the environment and hospital staffs were under-
taken. Among 109 swab cultures collected from ICU environment and hands
of 12 healthcare workers, MDRAB was identified from clean area (1 isolate),
patient area (n=8), and hand cultures (n=1). Isolates of A. baumannii other
than MDRAB were identified from patient area (n=3) and hand cultures (n=5)
The genotypes of 14 surveillance isolates were identical to that of MDRAB
isolates from patients. During the investigation, vancomycin-resistant Entero-
coccus faecium (VRE) were also isolated from the clean area (4 isolates),
patient area (n=12), and hand cultures (n=2). An identical genotype was found
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of 12 VRE isolates. To reveal the other cryptic MDRAB or VRE cases, active
microbial surveillance of 7 other patients who resided at the ICU was
conducted. None of the sputum specimens was found to have MDRAB, while
VRE were discovered from 2 stool specimens. After infection control
measures were reinforced and compliance was monitored, the cluster was
under control. This study showed that contamination of the environment and
the further spread through the hands of hospital staff contributed to the cross
transmission of MDRAB among patients occurred. Furthermore, a concomitant
VRE outbreak was not noted until the active microbial surveillance was
conducted. (Infect Control J 2009;19:146-59)

Key word: Multidrug-resistant Acinetobacter baumannii, vancomycin-resistant
enterococcus, outbreak, surgical intensive care unit
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