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Healthcare associated infection is the most common type of adverse events
for hospitalized patients and infection control become an important issue
regarding patient safety. This study analyzed hospital-wide nosocomial infection
surveillance data collected from 12 hospitals located in different part of Taiwan.
The secular trends of nosocomial infection by hospital, type of hospital, type of
services, focus of infection, and epidemiologically important microorganisms
such as methicillin-resistant Staphylcoccus aureus, vancomycin-resistant
enterococci, multidrug-resistant Acinetobacter baumannii, and fungi, were
described. The reasons of the change of infection rate included the adequacy of
man power, occurrence of adverse events such as outbreaks and the intervention,
aggressive infection control intervention including active microbial surveillance
during outbreak investigation, active microbial surveillance for patients in the
same room once a patient with VRE colonization or infection was identified. We
also described the impact of hospital-wide hand hygiene program on overall
infection rate and MRSA infection rate. The number of adverse events
investigated increased initially when infection control persons increased and
decease in number and proportion of those due to classic nosocomial pathogens
thereafter. We also described current status of infection due to epidemiologically
important organisms in respiratory care units and a nursing home. We also
survey using two questionnaires (one for 142 infection control persons and one
for infection control persons from 24 hospitals) to understand current status of
infection control manpower, infection control strategies, limitation of applying
infection control strategies and recommendations. This study demonstrated that
infection control interventions reduced adverse events and nosocomial
transmission of multidrug resistant organisms and decreased infection rates. As
nosocomial infection was associated with prolonged hospital stay and increased

medical resources, investment in infection control is worthwhile.



#~ M4 ¢ Healthcare associated infection, infection control,

methicillin-resistant Staphylcoccus aureus , vancomycin-resistant enterococci ,

Acinetobacter baumannii , respiratory care units, nursing home, patient safety
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pooh o R RRRE . A 8 2 R 3 H R (outbreak) st 0 £ &
iR e R FHE RO A AR ERRE RS B A R R
AZILEAFAE R R CE D HEFHOIST P R F - ] HR

‘.9

* F](Clostridium difficile) 2 calcivirus (4c#f 3% % 5 5% Norovirus)¥ 5 1 %
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RAAKnhpEom— &8 5 €5EW a5 R F > 4o methicillin £ F ¢

gﬁﬁmmmﬁﬁﬁﬁé%ﬁﬁmmaaéi%ﬁb%wﬁ
(extended-spectrum beta-lactamase > ™ T f§ £ ESBL) 2 & fF IS > &
B S AR RGBT ofr S F ekt E Tl b
EREERRASBLORHE - LEED R REBIER 0 SLm R FR
TR T A UEE Ry L R RN

FAREL A OH AL DRI WS- I 2R AT e
A ZREHERL > DA RERGAQZ ZTVRDT L
AP R L XRPRRE o U2 S ADTE AR RT3
REBFELEFLMN QRSB LD AEPREPE LN RAEN

RRAP O TGN AT RSB L TR AT

WHZF I Apdcdh > » PR AR AFRZRER Y LD FA R
MRfE P e (37 ad s REEAFROLE > » FRAFV F o
i o

PULE R AR hE o S EHFRELE S ) E R ik
TR PO E Jof s TR LN RO R34 R e fdpsl o HREE G
NFATEYREWEY LR AR G e A Ry S
H%AFﬁFf’ﬁmﬁﬁﬁﬁﬁﬁﬁléoipfﬁjé‘
AW O PTREEEHEFT Y F R D RERE L Ak G2 7
BoRAPELF TS R A2 B HEE R RER AR 1
JREFRERRE > TE 2 AL EHRERF LM AR ERETH - P
%grj B AT o BRI MIE R FEE 75 drck o
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FPESREATIZ AR REFY

i

F}*&&E%]ﬁ?’}&mﬁ £+
ESNERCE A S

ER
f Fe- A ﬂﬁ?ﬁﬁ%ﬁ%

|
E
3
>~
*E
A..;..
o
-
AN\
)
Ae)-
“%&'%
T
=R
)“‘..
1
&4
o
Rl
Saf
¢
A
T
3
X
3
(3
Ei

R 45 3] 20-40%F 3 B ERGE A 0 B - AW B L A G ERk
ARG R R FAIY A bl F E2 D Nk o TR AT vk
I % (Respiratory Care 2005;50:821) » @ izt # 4 e 4 > 3EF duig = 2R @
# e X /R (Colonization Pressure) (Infect Control Hosp Epidemiol
2000;9:588-591) - & 5 3§ 5 3 dpdi o 1% L d&ide k45 ) VRE 2 MRSA
A A o R R ERARY VLS R FEA R DS S R RF
Fh kR EBZ EB % MRSA 2 VRE é# 4 2 g 4 %% ix  (Infect Control Hosp
Epidemiol 2003;16:686-696.) -

b33 2 A BRPREZREFELDATHR AP R HT S
AFMAPZRZIALTTHRRELST 0 @ #L%?l%‘4ﬁi*'3£§“ it
M3 SR HERE AP m b L B b de o 2 #4 % MRSA - VRE 2
MDRAB ~ 3tk » 14 "% 3%} & /A ;% (Pulsed-Field Gel Electrophoresis, PFGE)

T

A A (3-6) 0 T S ERF K AR B R o R

RO CREE s -
FHHE bR ERRHETLRE
P2 AL RRY CEHRHZ AR RT B E e R L R

Bov RN E ) B A2 F 4 2 REPFRLH 4 3 R PR R A
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oy Albdin s BRI - R TG 2 B o g 2 R
TP B AR AAS > RATp R R GRS VIERPRFRE AR F2
ER TR A T RS RN SRR S )

PHRERZIRAPR 2 B Ae & vancomycin{# {4 2_Enterococci (VRE)
(46,47) ~ ciprofloxacin £ methicillin = # & 5 & 5 ¢ § §F I F
(Methicillin-resistant Staphylococcus aureus, MRSA) (41) ~ % £ fi& {42 g
% # 1% fF(Acinetobacter baumannii) (14) ~ Pseudomonas aeruginosa (26) -
Staphylococcus epidermidis (45) - Klebsiella spp. ~ E f 4 Candida spp.
(61) ~Fusariumspp. (29)-:-% #7442 Fx g % o J 4-Stenotrophomonas
maltophilia (18, 49) ~ Ochrobactrum anthropi (24, 25) ~ Leminorella spp. (8) ~
Clostridium difficile (60) ~ Providencia stuartii (51) ~ Serratia marcescens
(40)--- % - £ & ops F 2 kB KR ¢ 45 0 4 % Hg -k 4o Stenotrophomonas
maltophilia (21) ~ % * 4- Candida tropicalis ~ p % -k 4= Aspergillus f=
nontuberculous mycobacteria (NTM) (20) ~ -k 45 2g $ £ 4-P. aeruginosa
(26) ~ Fi 4 R ¥ T redtE (103 o FU% 3 FH 22 % 4 TR
Tl FtR O E RN 2N R TR BE G TS PR
SR R CE Rl 1 Y

A.baumannii 3 223 FEMEE B S IA MR R F] T s>t p REHY 0 5
¥R AMAR FFEE S ens 2 F{OA) 0 A F R B BRER F
WEFFE (23 e 2 EGRERE B FFFL AR R
2R A PR S E fe i 0 ¥ B Aty R F R AR B
RN &Y ARB Y R A(2,33) c hE PR (2L H
FA Y R e AR et Bt A N R R R

$ ¢ (catheter) ~ /B * chg BB R R3S 0k & Si(pulsatile lavage system)
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M E 22 et BAp B R 2 2 % X (ventilator-associated nosocomial
pneumonia) = ¥ L2 ap B4 kik(4,38) 0 B % EREXEY: B K H A
T % (ICU)# & B E(28,59) - H ¥ FiA A4 5 A5 1 &2 Bhi
= (5) e

p e p Acinetobacter F /B #F € 1 5 32 B3 bR (3,11) 0 Peid
FEW s R 2 5—"‘xmﬁfa§,? PE A 2RO FH L ER o @B
ﬁi1k%%&9%%%‘i“iiWﬁiﬁéﬁﬁif¥4%%°ﬁﬁ
A. calcoaceticus-A. baumannii complex (¢ 7z genomic species 1~2~3 fr 13TU)

LAAE A RAR A iy A FERITE LR A o

6“

A. calcoaceticus (genomic species 1) % B L4 3323 ~ KfeT Kigi5 4~
fe BB 3R G TR £ &2 Fiko 2 ¢ A baumannii (genomic species 2)
m R AR RER . £ 2 F 0 A baumannii ~ genomic species 3 {7 13TU
BAREE 2 FE b P &4 ET k4 Vitek 1T - API 20NE
system (bioMerieux, France) ;# i /£ % 4~ A. calcoaceticus - A. baumannii
complex P F#h (5,7,30) » Fl LRk~ % 414 & @7 Acinetobacter
Ab- 2R a2 & o
HERASFTHEERET S ZNFEI LT HELEFNLEE S TR
tipleh Frft 0 & 4591 % LightCycler real-timePCR = ;2 % A % § g% 3
=¥ 5 16S-23SRNA ITS & 7|~ 47 & 7 MA&p % £ & (intraspecies diversity)
% A % & & (interspecies diversity)2 %8t > # 16S-23S rRNA ITS & 7] 4~
¥ 5 - @ & 175 FN A R p 2 #(12,56) < f* 16S-23S rRNA PCR
5 AP TR AT § ek ELEM - i A3 ERef® PCR H 15
23S rRNA 2 7] #%_Stenotrophomonas maltophilia #&%] (57) ; PCR #-i#
3 #F2_VRE (46) ; % B PCR = ;# % %] Enterococcus faecium (16) - #7%

24



B 2.3 £ 4rq)*  real-timePCR #ip] Pseudomonas aeruginosa (32) ~ 4%
MALDI-TOF (matrix-assisted laser desorption/ionisation time-of-flight) = z_
MRSA (6, 31) ~ & * confocal Raman microspectroscopy #-%_Candida spp.
(37)--% o d LG ADFE > Flo - HFRFHR I Ik BEE
fate il > iz £ 2 TRE 2 RGE & i & ) BREESR R R R o AT
Yo 4= ¢ Pyrosequencing P-if 2 pF 2 B (1) o 7F 3 @R 7 Mok A ] FEE
(50bp =+ ) (22) ~ real-time PCR # 1§ & # 72 32.(53) & SNP H 2L A 75 7|
RO FT2FTEH o A7 B e > X F148 Pyrosequencing P-if TR T L oo
TRl Fpr 2 2 AFMTAE > {RRET LS ARPPERFER - H i
44 * MALDI-TOF (matrix-assisted laser desorption/ionization time-of-flight)
T &k~ 178 ¢ & 3% Acinetobacter ~ Escherichia coli = Salmonella % m 7
(48) ° & 41 * Fourier transform infrared spectroscopy >-i# #-z_Acinetobacter
FR2 fa%(58) « 2 @R ER* T FHRIpM L PR FEFTZ 0 PF A
FEREEREAPOTHEE PR FERY -
TERAFIPERPIFEIS ZOFEI T RELEDEE 2 TR
® Bl ch R > & 340 * LightCycler real-timePCR = /2 (15,55) 2 4

16SIDNA% P4 H ' 7| F2(50) % e % o R A » < 384 e 3 B> % ¢
S FEEPCRYM A AR By TR M E RS R RIHEE
RIEET PITEHELBEREL - HF 5 pPCR% A F iR s b pm
sl A S P2 MRS P A AR RR SR L2
Ao RERFEERES CAAKT Mp R ERER EEELS
P2 FE A oo 4% = € real-time PCR#& /Plampicillinyw 2 |+ 2_ Enterococcus
faecalis (42) -~ % triplex-polymerase chain reaction (PCR) & F¥ 3 tf

methicillin- resistance gene (mecA), femA % nuc = £ £ F] 11 # T MRSA
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(17) ~ J& * loop-mediated isothermal amplification (LAMP)= ;= 4*-¥fspa%
mecAZL FIFEZMRSA (41) ... % » ARV H e Rz 25 2HRPIZ 5
B o AR 2 - KRt PR E B E 2 PRl B > 4o
PR LA B P i MRS PR A R R IR 2 )
FORTRR AR RS I EREE T R KA A R R RS
Réf?%ii;&f?@%i FLBRGY) AT R TR BEE A F A /R 40
- R TR ERERR G R RR T o PREL G g o &
Hier ¥ LE A AKRASZ 87 B (Aspergillus spp.) = 3 & & % (35) A
oA BRE R KRBT FE N RRAAER AL PR Q27) 2 )
16SIDNA % 1% 3 fe "L 5| 2 fe = 3 B 4% F| & O i kL) G 0 Diazde
Fellif = # % Mk L7t 3 L & 5 £ el o 0 & Bl g B I &4
Trichosporon genus (%32 ¥ J§)#8 %] 2 Cryptococcus neoformansfé # #-_
(19)z %”T,TE F v o PagefrKurzman® i1 B3 % 1 * 2 02 Luminex T 5 % & #
TAEAKRFAT LR RA D FZ BATRT (44) o i HMesk L 7]k bi(suspension
bead array system) > £ F 1003 % e gEd sk % inllmie g 0 ¥ 30— K
@ o B REFEERII00/AT fpenk s T e prEL o B3l g - 8
FRPFERD PR B E -2 E 2 RE(13,62) o o REH N
W ERR AR RS DA TR AW RR 0 N FTV R BN R
Foo R & P EET S S BkE Ak > & 8 macro-/microarray 7 3
lab-on-a-chipHjtr e jordf = 34 » ngk P 2 LS 2 TR EE SR 0 T
PRl E R PR EREREY NI EREET L ERE R R
HEFT A2 2% c APHEZPSENRFHRFEMKRLAGNZUELE I E

Boig T 0 o A wb g -3 @ow) Acinetobacter baumannii 2 # 4p BE 13
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i# Acinetobacter genomic speciesz. FiF > 113 F o BN ¥ L 24 g Fy PR R
13 ] 2 P 3 OE R R B

RN IR A R Sk H R 7 FR ¥ dm s 5 Direct hybridization -

A

oligonucleotide ligation - single-base extension ~ allele-specific primer extension
(ASPE) w &> /% o Apf* H s = #8372 » ASPE #3L 5 £ 3 | B g
B~ i indEnl 4 s AR P SRR SRR R 2 iR
(B4) o P oy A FE NN R sE S E B @ RRT S EE A

calcoaceticus-A. baumannii complex #p B 38 2 o Jn N ECTR L AT R 4 TP

=

AR PER RFE-FE A RAEIEFEE A PR AL R
£ 7]#%) Acinetobacter F/f Y 2 FfE 0 2 W B R EEHE o ik
Peid 2 I ged SRRt SEHRRERLAIEF L 4o HIVE %
BHEA - ERBIAAMNTZAF > &HEF I ERAFLET R ER
2GR BRI R 2 4 P EIZAFIAFIPRRERE 22T
JW o

AP EBRAHREN C FEEARE LR mEE S F R 5 E e
P> NRBRE ARG 2L AR  AERERLEZIHFERP EL IR
R B R 7] MRSA, Acinetobacter baumannii, Pseudomonas aeruginosa

Klebsiella pneumoniae, coagulase negative staphylococcus CNS...z_ #-:& % &

’Fﬁﬁé}:}iﬁﬁ: °

FPHTFREAFHA PR EL0E =0

Fap R AFL S A - BFF ST » LFReEE gz - -
PRATHIFRITFELEZ ERAN UL S ERF AR A
SRR S H Y RE & - Tk B F R AP B R A AR R B 4
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BA LB FIMEREH S S RAE 2R ATE 2 - o R EA
’&Hﬁaﬁﬁﬁﬁﬁﬁ’% Foyrd A 2 e EAMED T > 12
LHH S EFRLT O FRPHEIRAFHLAT FLAR > wR AR
#17 L Hp B A TE R N RF FATE (P 2001) 2003 & A
F 5L SARS kAl o FRA K2 PR AR T o R g T
BEEHRER R L AP SARS (i & - ko W4 1 F ML BAEARE 2
PAlER ) iR ARG A RHRFR T R ERE 0 A HEL
GHIARERITAISRTD 2 RO o @ T F R
$HNERPEEEBRENL IEFR%:F‘E’FPRj&\T?] BCH-rdEes o Bt R
PR R ST RGN I F SRS R AR o Fla
Fpe b A SRR A F AR L R o & SARS 4
im’%w@%i%iﬁgggﬂi@Pﬁ@ﬁ;+@fﬁg¢zaﬁw
o ES S ERE RS FIRR B AR L) Bk o
$5U8 SARS 2. &4 » ¥ HF RERP R ER 2 LB M (FF 0 2004)
BEMABATNSGFLIHRLF IR HE RERFR G & DL HF {0l » ¢
e B A H LR he a5 S 2ATOE BB LE o 2T IR
&0 G L RAEPEEE AU > Gd FrRiEgangliE s &0 sy B
B uZziteE TR F 2RI 2 FRH
Lo kAEHFR - WUBTRARY R F 2 AT PHLEEAR
FoEed ) TRBL A LOIRGEm e o RF R T e B0 BdRg Ak en
FRFRE =5l anfjiez > BF BRp = FfE i, L4 v
FEREAERE L > RAEGAMAFC S5 AFEL DB AL - L
el

TH e > 4 AR LA EDEHAN GIR 4o Fla ERT BT AN

e

RS R R LI AE L SR R A S

=k
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BB e IRAP SR H A o IR A T DY~ A A FA e g iR L &
Aos A F g 0 A BRI B AR BB (P> 2000) -
FrctatEs F A mE 4R 195 ﬁgﬁrﬁo)&%@%ﬂfw\?@?%?%%%%&
FRA:S ) HHEHIF PR PR 2 F  BBEF AR REE R
EFREEPARE L AN ELFEA P @ WM s iy
EARAFHOE TAHEAFHFE R A EHE  FRE K
TR REFEEENHGE P FRELARFEAIGE 2L BG
Fodel R B LRI TREHEFFLR AT LRSI
REALRT FRERAF A HARLEAENEERT o0y E e
FES R R REFE L L APEFREFTR N R R R R FIR
AR 2 B NG ARPER L AIRRFLER 5 Ry o

FPHS L FRERRSE AL AR A4
“F LR A ¢ G 3%D 5%t AU EE L Rp S KR
RS RS SE ;;%%76 NP R TR B e e F sz
a,\,-P?J%‘W%‘WE’Lfa >(Wenzel, 1995) - 22 R &2 £33 g F L34 [
A RA DRI EENF AF AT & FRp R RTE S A K 45~5T
RE~SFRANEFET 3 P BRARERAOBE - TEFAH SR
% 4% (World Helath Organization, 2005) - B p % %5 g 4\1%:}}% 53 A P
B2 ’g,'?}ﬁ?‘ﬂ’;&"*l’m]’\}é‘—im"*éfjf ’5\:FE}?3¢*%B§? = A 4e 5 12000
S x;;‘;%’;’/}l‘%%;ﬁﬁﬁ%ib SHIEFRN Lo Bla g = AP E 2300 3 ~

/# (Chen etal., 2005) o e & 2403 Fupt B 44083 7 @ i 3 B 74 48
BAEFEL KT AN RL TRETRE AT 30%Pp B4 LTS
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ERG TFEREFEFAFEREL D RRERF IR L AIMGRLT#
LR AOF BT Fep B2 5~20% T4t > FEVET &Y - BT

-+ § % 4 (National Audit Office, 2000) o iz Hodp & A1 e B 24 ek
CRIRI RULIE P SR

FrlEgdpdlviEmi 1958 & FWFREBERMEAFELE
(American Hospital Association’s Advisory Committee on Infections Within
Hospitals) = » pt 2 B{Efep £5 ¢ § FHRFR T T TPEHFRp R
BOAL 0 R B IR R B EAREN B A nlEA) 0 1970 & £ BA R 6
¥ & (Centers for Disease Control and Prevention, CDC)z& 3% %5 e B3k = B 4
FAIEL 2 07 & 7 B (Scheckler et al., 1998)- 1974 # 3 1983 & /¥ »
e B % #1047 7 3+ % (Study on the Efficacy of Nosocomial Infection Control,
SENIC)RjzE = 18 4 Ad - H N 5 > S5 A7 F 32%Fap g4 L7
A EARE B UAR 0 TR 250 K E 1 B RBRehE E 1k
72 4 B (Infection control practitioner, ICP) (Scheckler et al., 1998) - 1995 & 2_
SRIEHRE A R HIFC R T S Bm I 2 g A & 2enfefl > TR A E AR
BRES CFHPFoRFATEFLRERS > N2 TR A E AR TR
ST S PR 22003 £ SARS R 0 R H AR T TR R
o TR LRI ANT RS g A F ARG R AR H
@#’S#‘J#*«Fmﬁ4a& > %'L'B’»%gf‘ SHEHE R EFIR KO 2 %ﬁd [
P & F R TR % Flamed (s 2007) -

FREFEHNEFF O R EER ~RERER L ~FpF 2
Hi ARERE DEFA > NI VR BY A3k 3220 d B P&
(Scheckler et al., 1998) - @ g 4 ? ++ 3 % TEC T s e SRR ?
B4R KTV R EPE TR .
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A4 RBZ w0 SENIC g a2ik® 250 AKE | ZR 2 g 482 R
(Infection control practitioner, ICP) » & § %% ¥ VI FEIRFFTAF SR B A
’ﬁﬁ " ﬁ;@;&;{;@j A2 EEREARM BT RE ICP (1 g 211 0%
A e R A 0 I} @ SENIC #7223k 2 ICP 4 4 fie ¥ v* &) ° 577 if * (Scheckler
etal, 1998) ¥ § B H &7 pent 4 el LjR o fHT R 4§%§ﬂ4ﬁﬁ
Fe ¥ o Jarvis 2 R & MLRRES A = 8 100 R FRR 2 1 LR R E A
I AR E 300 A K 2 2.5 0 3F 500 A4 RIJERK 2 4 i (Carrico
et al.,, 2005) ; % ** R %4 ~g ﬁi']%? = ] 'Z’\J%IE‘—’_? %= (Royal College of
Pathologists)i & 500 & ffie® 0.5 R BR H R %5 EF (National Audit
Office, 2000) -

BREAEFIFCRDFITE > FRAREH Y v S e B R A
2004 EHR DR L E AR R IR FRIRERS - BAEXA
RALDBERE BB P 2P EERL PR EAL TR
Fop A FE o EeEfEd (FRAFEERE 5L S
LR FE S g LRy 41) % (Carrico et al., 2000) o gt ¢ 5 B RE AR X

TR LB NG R FFIRRE AP RLLER KR T
T L FH S blde > CDC a9 fIep B 4 & 4R % si(National Nosocomial

A

H

Infections Surveillance, NNIS) e & ¢ £ W% £ K 2 WX+ T p p 447
Fle EAR AR ENERELT TR 7"EHI PR ARET Bk i
o XA R T 0 REAR SRS E 51 § F F(Gastmeier, 2004) ©
INERAEHERTVIO FRELORTVRIL A FEC Ay £ &
SRS SN EN DR B ab N e S R R R Ll S SR - R
B RT A e R TG EEBEL (FE LR B ATE

BT R s bldcB A BEEE - B Y 3rl JoksenE % (Scheckler et al.,
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1998) o % 3 }Q = ? Ll b R /;_@r\r{ﬂ%ﬁ’? mfr.?ﬁ\‘,\?i_-;# o F
Bt st e o BRAEHFEGAWUTERFEL  RFAFFLHER

BoLAA Mk ehdok s BABRN S %3 ix@awmi%r&

N

T3 P%pE 0 W R BS54 47 2 2 (Carrico et al., 2000) 5 A
TRTRERZEFFFECESST L 2 R SF B R
ARFILATE S £ 0 D8 RS g B S B AR 4 4] (Statistical
process control, SPC) > %ﬁf d @~ fRARE T L o g RE S E AR
% P & (Carrico et al., 2000) °

B BBRANEAERTIEFRPEATA > 2 oF Rl T
FABHER 3 2 B AR AT o 2 b BN B AT AT R 4 F 44
RERBEREL T4 b/l AR > Bhio it o HiiEh

BIEL (FKf ME ARG PR LTR (23 £ g AF 08 F
FF) o f{R MR P R A F G TR o At T TS RTY R
flge X R oresgm A RE R 34k (T F (Scheckler et al., 1998) -

BT R % IR © CRETFERARD B AR s
KTVHPCAPE TAvYAERE L F 45 5@ 2 B % (Salahuddin et al., 2004;
Archibald et al., 1997; Hay, 2006; Stone et al., 2000) o ¢ #t » 7= 2 Z 7 7 11§
FREFEYFTALITEMLZ RS FRAGEE AR FH N bl
Dettenkofer & 4 1B £ 4 3 8 B EEEF L4 BRRE 13 T.‘“_%g F
R R MEBEMNERFRAREREFFIRFT LG Rl
3 ;Edmond & A » ¥ W E¥ARRT R I "ki‘r}p@épﬂmm&\:—}i“?ﬂ
Jﬁﬁ&’iﬁ%%%&&m@%ﬁﬁmiﬁ;mlikmm@msmm:

P E s HmRB R 300 A& ehgk F*F‘@’Efl‘mﬂﬂ‘-ﬁﬁ ®A A FAREP

%5 ok 4 5 AL b2 413+ 3 (infection surveillance and control programs, ISCPs)
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g TR, o riEd & ISCPs ch%iB o R AN WO 3 T RIL
B e e R FRIFEAFAHLRIT - F > AFLHERE o B H
BEFRFSRMEAFIRLFT 0 A Sl KT TR
FIFTRPREAER L FRY 2 RPP R I 0

v R FRR T
B e @B B AR R 0 TS RRH B 5
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Nz e
TR 1P B AIRFRLFAROREEZ RRLH
Pr¥R

B2 AATRE Ve L Flad- RO21 AnFERY o AP 5 91 &G
fe sk o Bd 10 & 5 R A 0 2006 & GRgm Bop 28980 4 = 0 K Ak
T $#209232 A p TEHEGE T B T.21 202 P 5 3451 (11.9%) * = & ICU >
ICU et p 22008(10. 51%)#7% ¥ b i~ ALk 8 921 A enF & @ oo 2
POl kA ER o TRFIN0 R G RERAE T p 1992 £ B H S 20k

B&E412 R ¢, ¥ 2% Rl(Hospital wide)sn™ ;8 W Fap B 4
m?ﬂ’i%?%?%ﬁiﬁﬁ’*@%ﬁﬁiﬁgﬁﬁﬁﬁﬁéﬁéﬁ
PP R ADE - EFRREABERF RN B - AR
o EFIRATAARRE LT .

Fap B Ak N B AR ke s BB EEL L
P ),?‘alﬁﬁ Ben 54 ik dx 1988 & £ E«]ﬁ)ﬁag #]# & (Centers for Disease
Prevention and Control) #T#®[37efep g 4 T & KH) 2 fap g Ljck, & i
1992 # B3R pFigs > p 1992 # & = L kFF T R NH 7 o

Tehep 2o HEBERAITRE B A N - EE 7 E AN EE
PR A TR AR 2 RpF R AR ERR R 0 T
Treh s FAVERAE o R HFEFT RO ThHEL-

A kD AR EE O KGR 2 AR MR AL
RAL TR A Y il FRE R ATRA FFERR Y L LR
By mERFETRAERL FEFDER Ry 5 Ry P S FEAD

1*’ﬁ?%é%&ﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁiﬁﬁ%’H&%ﬁi%%
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Flenpc R TRy BB BERLHET L FIBRET L > 5 R 4 ol
FERL S TRA FEV IR L AR OE A E LI WE D f ek o ¥ ¥
ﬁmﬁéayﬁﬁf;xm’%uﬁwmlrﬁkﬁﬁa-a?iﬁiﬁ

|

ey

Bl-m k- IR RO F T AL R TR S E T T
-2

Rlap B AT RESERAN - AR P - iﬁz:;];‘a*p%]‘z@?]
Moo AT AR B LR RN B R R R E R RE | iR
BT B SROTRE QR E SRR T2 o B -
pens Tk Zim WP B FAROTE S R ERE 0 X - e
EORDIT RGN 0 MRS REE R AL )2 2 e R R
kiRaeEdisd F g A& E 2 & g g o
N - A Ed Y A S

AR HRE L 1993 3 2006 & BB A ATRE Vs & FIalap B
R L L A A Y- EE ﬁﬁ%@rﬁi
el o FEFRE 021 BFE Y o o P B AL RHR D IRE ST
(Hospital wide surveillance) » o < i#&3" R 4 ¢ $138 32 7 (ICN,infection
control nurse) i 45 1988 # £ R A )?5 # ] 7 « (centers of disease control and
prevention) P B 4 T &tk 0 1992 B3R (E i v ), & 19Tk A 4
Bz mpAR s NEFARSS S chp A BE > DR
LA e w A E X el
LEE A
LIRpRFPERIZREEIBAR: P EFEREF(%)Ip* 100 It 2 g

%&ﬁ,&m@%%gﬁﬁ1%0@&%&%ﬂ@%kﬁo
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2. fap g AN AR R AR A DR AIVEAS G gl B AT
Peph B A et 5 R AR AR A g+ 1000 Gk Hez 7t g
A o
3. % € #¥ 2 Ft& Multidrug-resistant organisms(MDROs),
(1)MRSA(methicillin resistant Staphylococcus aureus): ¥+ methicillin £ 3@
Fpasdd FERE-

(2) VISA(Vancomycin-intermediate S. aureus):¥f Vancomycin £ ¥ % &
Behkd 4 T -

(3) VRE (Vancomycin-resistant enterococci ): ¥f Vancomycin £ # % &
'I“i_ Z_ }9% ;3% gﬁ o

(4)ESBLs (extended spectrumbeta-lactamases resistant) 2. Escherichia
coli ¥ Klebsiella pneumoniae,

(5)CRPA ~ CR Acinetorbacter spp. (carpapenem resistant Pseudomonas
aeruginosa g« Acinetorbacter spp.): ¥t Imipenem # Meropenem = - o
4 % E ¥ 4 2. Pseudomonas aeruginosa =« Acinetorbacter spp.)

(6)MDRPA ~ MDR Acinetorbacter spp. (Multidrug-resistant Pseudomonas
aeruginosa v Acinetorbacter spp.) ¥* & CR Acinetorbacter spp. ~ CRPA
EERT e LAY FRPFLREN LY T s & Ldp(a)
Penicillin #g4w# % ¢ Ticarcillin ~ Timentin & piperacillin/ tazobactum
F- FZMH (D) % = % cephalosporine #f4v2 % ¢ Ceftazidime &
Cefepime i - #2214 (c)¥ quinolone #gi4 % ¥ Ciprofloxacin
Levofloxacin iF — $# % {4 (d)¥F aminoglycocide #f4t# % * Amikacin
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™ chisqure trand test # T A_F £ (it & 0 p<0.05 E Lt E & T 2006
ER 3 SRR RS
4.CMI(case mix index) : i i% & & Tx? Podt o s A 30 & 2 3K i
R S 5 B CMI B, B fe e ih 5 ¥ CMI &
(1)94 2 95 & fifa CMI £(96 & 2 * TW-DRG % = %+9 7 i & i LI
AR RFERF Y2 jEE)
(2)89-92 & [ fx CMI &
ek
LR gt 50 FB PR i 2 30 2 I0Fn B A4 e Atk o0
i B 484 7 12 Chi-squire trend test #_F £ 33t 3 &
2ICU % 2£ ICU & ¢4tk 2 Chi-squire & T H_F £ it 3 &

3.P<0.05 % & %33 &
3342 RERRHES L SR A2 KR

Y RF RO ABeFRRAF) DB Fhr RN SR E R
ﬁﬁ?ﬁ°é%ﬁ€%&'ﬂAB CDE~F-H)>»aa RG]~
U EFz7d K- L) FEFEY e Fo REF IR T FRRA
Bl 2 E 5 500 A& (H FEFK»).L 2900(F F?Pm)b‘r B Y e ek s 33
225 % HEREA 00X 2OO(CF§F7-U)I7T<7 £
EAY-F R VBl PR S

ARG 1992 3 2006 £ B RF B B Rk R o
W Aot I HRRANRE AR AT E A RE LR FA( &0
ERELFHA)DER o fap B4 E R 2L DE B (Hospital-wide
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surveillance) » ¢ < @R eR 4 7 #13EILEF (infection control nurse)
=45 1988 = % W & ¥ 41 ¢ «« (Centers of Disease Control and
Prevention) » 12 %2 1992 # B3 w(&HLjis v ) AP R L 2 RjtEk o &
Freg b p 400« 5 RgRA » BB L wFER LS WHEF R
Ren> e hiap B ABR > P 2pFaRITR &7 WAEL 4
Mt wARE R Tl o F UH R B Ay b~ IR FAAN
2R AR RARAL DER IR FZOEL AT LA R S

CURECRRFE RS FAMIRERE HiER A FEd g o
PSR AN E T LET R A BB BT A DGR F 0 R d TRk chX ¥

RRARP B AE o T P B A § TIRE F R R R R
B -

iffﬁfﬁm‘ﬁ Eﬁ‘}’l*ﬁ’f %}‘tpg%?%])‘f:pﬁ- dﬂ-/li’i‘%‘ﬁ"f"
B b B Aok TR R R o SN E A TR 8
EFRFEEAATEEIDAR, c SEPFARFHE T S BN M eRiest o

Fep B A (DERPFED R R > 27 3 rfepFe g &2 BR
R L o (D)RABFRP AP A »a- EFFA B2 L77 2 5
e B3 o ()~ § g 28 P irrildea A Efp g o A
?%&@%%%ﬂﬁ BT BITA T 1988 EE AR E Y ) B S

T MM RE F TP B LR o N B4 &% & (incidence of
nosocomial infection)(%)4p * 100 Hife % =t 2 g % 4 = > e p B % B A

(incidence density) (%o)ff}a #1000 Hfe X ez B A A =0 B AINA T A e
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ME RIS B R At RAER AR AL 1000 GF

£ i# |2 Ftk (Multidrug-resistant organisms * f§j = MDROs)

MRSA (methicillin resistant Staphylococcus aureus): ¥t methicillin £ 2 |4 &0
&+ ¢ § 5 37 > VISA(Vancomycin-intermediate S. aureus)#t vancomycin
LY EREMDES ¢ § F A VRE (Vancomycin-resistant enterococci )
# vancomycin & ¢ % F #F & 2 % 3 F > ESBLs (extended
spectrum 3 -lactamase resistant) 2. Escherichia coli 2  Klebsiella
pneumoniae > carpapenem-resistant Pseudomonas aeruginosa # Acinetorbacter
spp. (7§ #& CRPA ~ CR Acinetorbacter spp.)¥fix — carpapenem (imipenem &
meropenem) £ F.% M4 2 Pseudomonas aeruginosa = Acinetorbacter spp.) -
multidrug-resistant Pseudomonas aeruginosa # Acinetorbacter spp. (# #-
MDRPA -~ MDR Acinetorbacter spp.) ¥ ¥+t T 7|7 #f anti-Pseudomonas $t2
% F P EFZE M (1)¥ extended spectrum penicillin #f3w# % # Ticarcillin ~
Timentin & piperacillin/ tazobactum(Tazocin) i - #u & |+ > (2) %
anti-Pseudomonas cephalosporine #f 44 % ¥ ceftazidime £ cefepime = - o
#Z 4 > (3)% anti-Pseudomonas quinolone #f 3 24 % ¢ ciprofloxacin &
levofloxacin i — F#% 4 > (4)%¥f aminoglycocide #f 42 % ¥ amikacin & F%
t5(5) ¥ =~ carpapenem (imipenem £ meropenem)f o B L F -
# Bl3# sulbactam £ colistin &8 “F & 2 {2 > % & EARFL2 L LPE M A
4 PDRAB -

P i B & 14 Case mix index (# A CMI) 2 % Charlson index[29] 4
oo iR & .‘]"»%5}‘%5%%:"‘1‘%?’7%( Y RT3 5T BB
B A MR R R R W il NP E B R CMIE B R 7
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Fr2. CMI i 294 2 95 & iifx CMI i£(96 # 2 * TW-DRG % = '%+9 7§ i
A EREE P g §;P§;§ ¥ 2l 5 o

F-TT—»

m

o & X FH’DP\ FRF AL 44

FapFrz % R 32 52 ~
¥ Y A [0 éi:ﬁyﬁ;,iﬁi;ﬁétgﬁ

]M‘?’ Jﬂ-/z‘/‘xll;'é" 'ﬁ
TSR AL PE FAF AR EN A BD
PR A

R

% o

LB FPREM R A L IR 2N B AR F iR 5o
"'_‘El g 1(‘0/\’ P N = oa . t’ e O
P HABE o 1k 2006 £ A 4o H 22 5 % H AT B kot 2 Chi-squire
¥rEFEE 2R & P<0.05 4

se >
LN W

FF I BHEY .cﬁ#“fﬁ_‘;ﬁﬁf B & }é%%#r}/} xfﬂ—'ﬁgé P E TG

~ Eaali
=1 4, FLS RN > . ,
AR A4 o B A R e e R IE R > (respiratory care ward >
RCW) Fap B A2 FF 48 L R dkr LA FIRT £

H S IR A F R AR R R 5 (RCW )
Pk (RCC) 2 il

L Tz vE e R
ERFrRh L2
Btk wmit e peid et S 28T g
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Hhr & AP Ry RGN E TR S

MRS o B e o R %
(RCC) - (RCW) ?

\ ]

S -

© TR @R e R S B B L B
R R EERR -

© R REZERRERL LR ERAEK

VR ERRRALIRP R R T R

- EPERPEASTERRE-

A E TR R A2 1 (FIE P
(—) BEY
o RRIY O EEHEI SRR ER S - ~2 X e
e~ B R AR (FFRR R BB NPT IRM R R
Hed P2 FfAfEEE A F o
f~ FEs BEREHEEIFZTHRSIT ¢ 84d 27 22~ o
B b MRS

T BB SRR PR R R R

23R o
(=) i ~%

s S UREFRAERMESBL AR DL o

Lo~ G ORPETE IR R R Lk
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P ERFET RISk
1. 22 2% sz 4 -

Fd F g 2 pEs o

Bofe gl 2 @ ¥

R AH R Bpt AR T 2 EH [12] 0
5. @ F2vEs ik~ ook IR
6. mEIMEREHL T4

T TR PR B A 7 2 Brip 5 (clearance rate)

N TR BURE P P2 Bri & (clearance rate) e

el

-X

2~ 5f@4?mm¢,mﬁﬂ$ﬁfﬁ R S
A - TR AETERGE B S 2 8@ -

F ﬁu%é% P RELE i

.3'_

NS A AN S B e Ca A L A
FREH TR %
() *%EFRY
Tos o A B R B L RIS A )\;}*‘L%& T 14 2. N L o
(z) 4247 &
Pos o PERIRAAE cREERICZEHRASF A RRA B
g AN T RN N
o~ PRRL FGHE B OB ER SR AP R E T ERT S

ZAFHEER -

-q)\z

S E - R o I RPN B NE R - B8

x
B A PR R A R B2 R B S 0 A R TR
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HoFIR 12 BEY 2 THFARS T HEP R X FRRER o T fRE
ot R 5 2 Flefa N B AR ¢ BN el o Bagikon s g
R FLA B2 M BB P2 AR AFHE RS
T REE 52 20~30 R REE S H L S H R o FAOREK&E P2
FRAASEE A F > R fRG F2 5 ool s BB 2 AR ¢4
Acinetobacter baumannii (PDRAB) -Methicillin-resistant Staphylococcus aureus,
MRSA - Pseudomonas aeruginosa (PDR-Pseudomonas) # & £ °

BETRENA D BSH P TFRIEML L AR H 7
A LR SRRV R IR ST ERGREFFE 0 R
i~ w (8 ROl d 2 Brif § (clearance rate) ~ FLE M b2 B
(clearance rate) ~ ¥ i R At~ EAHKE R c BB AT A B2y T]
el B % BRIHAITE A s e 1 2 ok o FT R s PSR R AR
?$i$%Okﬁ’ﬁ@ﬁﬁﬁﬁﬁﬁgﬁﬁdﬁﬁﬁﬁ%%i@&%%
F% o ERARFRI A RAIBEST
oA
Specimen culture

Sputum specimens were washed with an equal volume of sterile saline and
thewash liquid discarded. An appropriate amount of sputum was then added to
an equal amount of trypticase soy broth (TSB; Becton-Dickinson Company,
Cockysville, MD, USA) and ground in a tissue grinder (Radnoti Glass,
Monrovia, CA, USA). The specimens were further diluted 1:10, 1:1,000 and
1:100,000 with TSB, and 10 pL of each dilution were inoculated onto trypticase
soy agar with 5% sheep blood agar (BA) and McConkey agar plates (PML
Microbiologicals, Mississauga, ON, Canada).

The BA and McConkey plates were incubated for 48—72 h at 35°C in

ambient air. Colonies resembling Pseudomonas spp. were selected from either
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the BA or McConkey plates foridentification and susceptibility testing. A total
of five different colonies were randomly selected from each specimen type
regardless of whether or not they represented the same or different
morphological types. In this way, the cultures were deliberately over-sampled in
order to maximise the recovery of as many different strain types as possible. All
isolates selected for work-up were identified as P. aeruginosa by conventional
microbiological methods [19, 20]. All isolates were kept frozen at—70°C in TSB
containing 15% glycerol (Sigma-Aldrich, St. Louis, MO, USA) until required
for further testing.

Minimal inhibitory concentration determinations (planktonic growth)

Minimal inhibitory concentrations (MICs) were determined for six
anti-pseudomonal antibiotics: meropenem (AstraZeneca Pharmaceuticals,
Wilmington, DE, USA), tobramycin (Sabex, Boucherville, QC, Canada),
amikacin (Bristol laboratories, Montreal, QC, Canada), piperacillin
(Wyeth-Ayerst, Montreal, QC, Canada), ciprofloxacin (MilesInc., West Haven,
CT, USA), and ceftazidime (GlaxoSmithKline, Mississauga, ON, Canada) for
each isolate of P. aeruginosa. MICs were performed by broth microdilution and
interpreted using National Committee for Clinical Laboratory Standards
guidelines [21].

Multiple combination bactericidal testing (planktonic growth)

Multiple combination bactericidal testing (MCBT) was performed to assess
thesusceptibility of each isolate to multiple combinations of antibiotics, as
previously described (12). Ten antibiotics were tested against each P.
aeruginosa in94 different combinations. The combinations consisted of
groupings of two or three of the following: azithromycin (Pfizer, New York,
NY,USA), meropenem, ticarcillin-clavulanic acid (GlaxoSmithKline,
Mississauga, ON, Canada), piperacillin-tazobactam (Wyeth-Ayerst),

trimethoprim-sulfamethoxazole (GlaxoSmithKline), amikacin, ceftazidime,
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ciprofloxacin, chloramphenicol (Sigma-Aldrich, St. Louis, MO, USA) and
tobramycin.
Microbiology

MICs of Pseudomonas aeruginosa, Streptococcus pneumoniae,
Staphylococcus aureus, Serratia species, Acinetobacter species, Klebsiella
species, Escherichia coli, Enterobacter species, Citrobacter species, and
Proteus mirabilis found in lung and blood cultures are collected from the 2003
US MYSTIC database. The MYSTIC program is a global, multiple-center
surveillance study containing microbiological data for nosocomial isolates from
around the world. It compares the activity of meropenem, in centers that use this
antibiotic, along with that of several other [beta]-lactams, fluoroquinolones, and
aminoglycosides against Gram-positive and Gram-negative nosocomial isolates
[22]
FPFAEYEEPROREFR AL F TR R R AR S
A I LR 7 % ok
mi 7 %

AR D S G IE B £ 5 150 & -

mZ y R 12007 &£ 2 % % 2007 & 12 °

mA TR

KR REredi s WAPARY LR P Fodd #8518
Moo~ ek i~ R g B PR A BT B P
R F Ay 2 BT B AT RHEA G &8 F (G
BHRE) S F R EARF AR R ARE PR E SR B
FANIE AATIRPT o o AARM R 2 T RS AN G RFIE A

Gk~ % NehE s B Pt & o
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N R
*&@ﬁ%%1%¢*”3 ERREBEDLAISL LR H R g

FER N HE

>

LI A Pf’,&‘\ 9 y & A ’I/{gz—‘ :Z’]ﬁ%‘glﬁ— -ﬁ;’l‘ﬁm*ﬁf‘]‘i%% s

N+

REHEF N ERR SRR BT VI FAFTEFRRGT o L RER
Tk 3 % % &% (Clinical Laboratory Standard Institute ) 34 % A4z 3% P
ﬂﬁ@ﬁo#aﬁuﬁﬁmni’m »EA R R A HRREE R DR o
BRI B ARt F oV R AR R

e B o
B F R 50 ok o 2 R B A e
RS T W MRSA 32 % ;- AP ia A B VRE 2 2 4 ESBL 2 &

\D?

LI F(E. coli 2 K. pneumoniae)z. 35 & o g =t » BB EenE A 0 R A
BAPN AR HE SR o
WAE AR &M P RES

MRSA : {f 5 #48>" mannitol salt agar » 3% & 35CHE8 T 3 & 48 /]

rh

o TRT RS ERd FERATHFEDNL  LEBINZ S%WE L D
trypticase soy agar ( Becton Dickinson » Inc) ¥ #c % % 35CIE R T #4524 /)
PF¥: & o $ ¥ 11 Staphaureux test ( Murex Inc., Toronto, Ontario, Canada) "
latex agglutination /2 % 5 £ % ¢ 4 § M Ffe > £ 17 oxacillin ¥4 éF & )
MRSA > % {¢ 12 Microscan £z Z_ { Analog Devices, Inc., Norwood > MA )
ESBL : i & &% - 4 44 > K. pneumoniae 2 E. coli o 7 L #-3x P 4
#FE 45 10-mg/ml ceftazidime 57 MacConkey agar ( Difco, Inc., Livonia,
MI), & 410 7% 4% % 4 APl strips ( bioMereux , St.Louis, MO ) % spot indole
testing # % #74 K. pneumoniae % E.coli- ¥ i % BTk § % ¥ &% (CLSI)
i E ARl E AR Mo ¥Rl Fud % ¢ 5 ceftazidime % ceftazidime/



clavulanic acid 7 E-test { AB Biodisk, Inc., Solna, Sweden ) # /] ESBL 714
4 o
VRE [ iz 3 W42 7 7 6pg/ml Vancomycin 77 Enterococcosel agar
(Becton Dickinson Inc.) » & 35CIEif T3 & 48 - B o A 3 AR E 1Y
L-pyroglutamic acid-B-naphthylamide 7| - FtR3=5% 2 A & > T

E-test ( AB Biodisk, Inc) £z _H ¥ Vancomycin £ 4 o

B & EHE R
BRI R A 2 BRRE R BRIk R A DA Fait
Bae Rt AL RA R R R £ g AR SR AR
MR R R EHBRERRR R A e d gLk DR
FREOARBERRE A E AP M KT
HONRA R R B AR FE R RIER o FF A R
W2 RIZREREFFEL > D688 b -

;$

c &
2

kA

BB RA A A BB A e R AR A AT R
P2 A BEA AR T B Y A MR
S AP RO LER T B PR E S RIEE T LR 3
SR A 5 A B R 02 paired-t test v do BE F R B % 0=0.050 K3t g kg ¢ * SPSS
for Windows Version 10.0 °
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FPESHREAFIZ LI RHEEF]
RipE¥%2e8 () #RRLMAFRF (8,13,1422) Q& HE 2 3
PO AR EFE[11,16,2022] 0 3) HHE A A A L ROE = ik
FHh
P F FFREZ &% 9§ F = FA(methicillin resistant S. aureus, MRSA)
LE R X W
MRSA 7 PFGE 9 %= i £ 4B 2 WA ¥ h & 22 BB F %3 23]

7 & ¥7 (Pulsed field gel electrophoresis, PFGE)

[k E2E B3 B RGR 7 en MRSA Bjfbeot $ o #4254 T RE2 ¥
— F]7% #48*" Brain heart infusion broth (BHIB)® » % 35-37 Clg & &1

0 AMERAMBEA YL YRR E o pilEme w18 %
SeaKem Gold (SKG) agarose in TE buffer] > ¥ ** 56 C-RipH® & * o ¥
L 32 % 47 ehjF B BHIB & Trypticase soy broth (TSB):# #E& » & H &
ODgjo nm 2 S feik £ F BT 5 0.9-1.1 « 5B 150 14 B4k B 2 Five 1
L5 ml2 4§ ¢ 0 2 13,000 tpm s 2 4 48 4 % i 0 e x 200 g
TE buffer » #-4.w g 3> 37CHFERE T 7o %P 2 pl 2 lysostaphin ;&
» F{é‘/—?—?ﬁ/fé oo B iaE 4e » 200 pl @ 2 3 Fy (1.8 % SKG agarose) ° “u

/47\

‘frﬂ

333 16 0 1~ A9 E B(plugmold) » FH 4 Fr i BB, o B-F L 2

~‘.

WH e~ & %55 2.5 ml EC lysis buffer 22 50 ml s i@ @ > 4 %‘ FER
37°C kit e 10 4 pF > B~V 930 TE buffer ik » #-F-% = & i 3

200 2mm x10 mm £ B2 % iE 0 e 300 ]l UFIpEE R 2 - B A
v 30 A4 B AR 0 & 4~ 5 30 U Smal "TH|fEE 2 200 y
1 - B3R > 230 25C 3 [t o pE& 0% {52 % ig(slices) & * 7%
3" @ & % % (CHEF Mapper) % 14°Ci2 (7 21 /] Pz T4 o A g2 4

switch time 5 to 40 s at 6V/cm, 120°C angle £ linear ramping factor. 7 i* %



RoB- LR B Y | pg/ml 81 ¢ F e 3 % (ethidium bromide) % ¢ 20 ~ 30
AdB o T2 FHRIFA e K R RETE o T A8 0.5 1 g/mL ethidium
bromide % ¢ 30 4 &b > ik {8 14 % b Sk PR SHEE o * BioNumerics ¢ PFGE
A7 B gk e 7 4 A Bl3¥ dendrogram 7 A 4p 04 (similarities ) 2_ vt ¥ o
Wtz 3R ATt 2 similarity 2 $F 0 AR P RarIn o - L2
| #7 % similarity ** 5 2 DNA bands 2 Z £ - § FtkZ< DNA bands & % £
(100% similarity) » 3% % 48 F 2 48 (indistinguishable) > § Ftk2 DNA
bands Z £ £.1 % 3 iFpF > P3R5 32172 1 M F)fé(closely related) » % FHh
2. DNA bands Z £ ®. 4 I 6 i¥p¥ » B 5 ¥ i 4p M 2 Ffd(possibly related)
iz F & - pulsotype (4r Al, A2) - § Fjth2 DNAbands £ £ ¥ AgiF 6 if
P B 5 7 4p B 2 Ffa(different) > #x € %22 ¥ — pulsotype (4w B & C) o
A R ?ﬁs]“(Acinetobacter baumannii)?®% 3-5% & A & 7

FIR R A2 8 TR IPBE- B I mlBRDERRER
PR A2 1.6% 103 BEeiE X9 (agarose) B RFRIZI R E A EMHE
#-74] (plugmold) » AEH S~ L (plug) #-2 & f& > % » buffer 3 »
SOCHE 4R if » M A4 (plug) o buffer % 5 £ # 5] 5 TE B 2
e 77T 103 1.5 mm BeiE S 0 B o~ 7 250 ul 2 pEB R 7 30
Hix2 "U4|pE % (APal)2. F B3 7% 5 S 2 7% {8 2. % (slices) i@ * 7% firs\
T A % ¥ (CHEF Mapper)*t 14 Ci& {7 19 /] B2 TABBE » T4 32

\\\?{r

e
B B Rk 1722 3k e jE (Seifert et al., 2005) 0 7 & 1% i+ 5 switch time from 5
to 20 s at 6V/cm, 120°C angle with linear ramping factor. & i {& 14 0.5 ¢ g/mL
ethidium bromide % ¢ 30 & &b - 58 ™ % *h & Pe &4 &7 ik - * BioNumerics
e PFGE 4 7 & * fic#8:& (7 & 74| Bl3¥# dendrogram % /% 4p 2 14 ( similarities )
AR F 2 4p B2 R 8 MRSA 2 PFGE § %384 o
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O ERFHEIZBF
()~ FArRRRZ B %

&+ ¢ ¥ § = ) (Staphylococcus aureus, SA) ~ % ik 1% f(Pseudomonas
aeruginosa, PA){ré = % #: 1% 7 (Acinetobacter baumannii, AB) - ",f d 2457
mAEE Y R e ? o (BCROMER iR ikt 4 2 F g (Tie 2 ik &
# +x :A. baumannii:84 +x > methicillin resistance Staphylococcus aureus
(MRSA):66 tx > methicillin susceptible Staphylococcus aureus (MSSA) :10 $& >
P.aeruginosa: 63 $k - coagulase negative Staphylococci (CNS) : 10 $k » H ¢
¢ % 61k S. epidermidis » 3 $& S. capitis - — $& S. heamolyticus » #r3 Btk %
™ TSA(tryptone soy agar) plate %4 &2 & o 12 APl 2 ViteklIl $% 2 = /& 4¢
IVE

(=) ~pFA 3tk DNA 52 ¢

MERREER R LG LRFS ARSI FE - SRS E
(Pseudomonas aeruginosa){-ge = % # 1% fF(Acinetobacter baumannii) i & *
QIAamp DNA mini kit 4% > DNA - & & ¢ § % 2k 7 (Staphylococcus aureus)
* PUREGENE DNA Purification Kit (Gentra, Minneapolis, Minnesota, USA)
5B~ DNA o 4v » 77 lysozyme (¥ k& 2.5mg/ml)z jw¥e fd 55 e ¢ > 37
CTE AW &S 4~ 1ml fcell lysis Solution » #-‘m e 32 % i+ 4712 i 3] & 2
dmPz e3x % o 2_ {5 4v » 340 ul Protein Precipitation Solution> & i & F 20 #) »
13,000 x g &< 10 4 48 o B~F ik 4e » 100%3E 5 A & (Isopropanol)DNA e
5 I 99% I B 1 0 s~ 50 11 water i3 f# DNA» 12 A 5k % B 3-8 DNA
SEE 0 {8 i 3-30TC o
(=) ~ s pesR Lo Pl

1513 % $F4+2 %% &=
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BT A mF e ITS e 168 A F14 711 W & NCBI 5 R o 7
% R B F] IDNA A 5] & 12 Microsoft Access 2000 2 = F 5]
B o % Squencher #rf8:E (7 5 £ A FVH > AT BT 5
LFEEE A E G N ] Jpr K5 S fofR 4 o

Z @ ITS 313 7 4% PCR F 37241 ¢ 7 %4 16S rRNA Z
F]~ ITS &2 384 23S TRNA A Flz. # o H B 74T
Forward primer : 5'-GTCGTAACAAGGTAGCCGTA-3
Reverse primer - 5'-(T/G)A(C/G)TGCCAAGGCATCCACC-3
AL - BFEE BRI L - o

2ITS 2 & & p=édaF Ji(PCR):
MAR M FRRE BRI AR PCR F B o F BBRFH 5 50
pl> oz 11 ek F chromosome DNA(concentration < 10> g/ml)>
forward primer 1 ¢ 1 > reverse primer 1 £ 1(10 £ M) » 22 u1 %7K » 25
1 2. 3 & master mix(Fermentas) = ¥ 474212 94°C 10 4 458 & » 34
X RO IEE B 94C 30 §)—>3kfc 55C 20 #/—72°C 1 # &R £
HEFRE B R 72C 10 #48F &£ F i o PCR {8 E i@ *
PTC-200(MJ research) o
3.9 "5 W88 T A &~ 7 (agarose gel electrophoresis )
o1.5% P EE Pp B AREiE T DNA A4 47 0 @ % 1.5% (wt/vol)
77 75 R8P~ 0.6g 1 agarose 2k ¥ *t 100ml 455 P 0 T 4
40ml ZEA-K o BT e BB R IR WA G e AL o SR
2 B REAE 5 A0ml > KRR E O RN TR B R Y 45
AR 2RF B R 2RADYEH L 0.5X 0 TBE(0.IM
Tris, 0.09M boric acid, ImM EDTA)#s 7 A # F 2% 2_5 120V/cm » 35
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ko X5iE BtBr 24 15 A 4sfs 0 dE 1 E AR 3 Lol o ST L
kT PCR 2% % > 12 100-bp DNA 4~ &+ £ % 3 £ pF g ¥
44855 BT F 0 oo
B~ 2.5 x 106 Z 3z (Luminex,TX)> 4t » 50ul 0.1M 2-(N-morpholono)
cthanesulfonic acid (MES) buffer pH 4.5 (Sigma)¥ 1 mM 45 4+
oligonucleotide ° % 7| &2k 2+ 5 & 5"  amino #44c + 12-carbon linker
115 o 4c » 3 pl A B 1-ethyl-3-3 (3-3-dimethylaminopropyl)
carbodiimide hydrochloride (EDC) solution (10 mg/ml) (Pierce
Biotechnology) » ¥ #3487 3Rk 2 & > B3 3B F R 30 2 48 0 2 &
Fher 3 plmp® s EDC F &30 4 45 EDC & &0 4~ 0.5ml
0.02% Tween 20> ;& £323 > 8000 rpm .= 2 & 45 > 4 % T“ o
st > 0.5 ml of 0.1% SDS %8 » £ 12 8000 rpm < 2 4 48 > 44
Foik o Btd TR 50 1] Tris-EDTA w i3 » 83 4CH 5 iz o
SHgA P EFLE - PR
B 3x 71 1.5X tetramethylammonium chloride (TMAC) solution
(Sigma, St. Louis, MO) ##f# - TMAC solution & z 4.5 M TMAC ~
0.15% Sarkosyl ~ 75 mM Tris-HCI pH 8.0 &2 6 mM EDTA (pH 8.0) - B~

J

33 1l 1.5X TMAC ¢ 7z 5,000 ¥peisker 17 pl HtgA $R & 3=
3 BmEIOSC F R 10 245 FHF45CF B30 #4850
6000 rpm &< 5 & 480 3 “,fj gt » 75 11X TMAC solution ¢
7z 10 ng/ 11 streptavidin-R-phycoerythrin (Molecular Probes, Eugene,
OR)> &3t % 40°C10 » 45 0 B {8 #k & & B4 T 96 3¢ ELISA #

12 Bio-Plex 200 Suspension Array System (Bio-Rad Laboratories, Inc.

Hercules, CA)#& B - ¥ k3 & ¢ i~ #cig(Median fluorescent intensity,
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MFI) % Bl€ 100 B3ugidici@2 @ ~#k > £ 4 Bio-Plex Manager 4.1.1
g AR TR
(m )~ STk L S W iRl F TR BIE
$ PR FA DNA 0+ B A58 > kAR d 10 g/ml 3 10pg/ml
£ H¢ B 1yl # s template DNA £ (770 35 lesk s 546 ) > F Shim A2 40

() ~HMHRLINF = rEE
- BiEiehbead ¥ F 1.25%10 17 = = i beads i 4 £ 12000 ~ -
— X F Ji 5000 F,Tr0E T 2500 % F f 0 H sk = F i 4.8
oo | ezR S AT G 4.8 312 beads 280 PE & 4 H A AR EE R
&3 7~ o = =t B el 4 =4.8%(beads e d)+3 ~

\
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HRRAP L S RAFHFE LT 2 AT W 2RERER LT
FEEE Y RORALRE FREPLSST o FRFEEENE &
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FERFEHAS ERTE R E RS E R R B
WA RIEER - FRE - BAFLEHE R4 BRRD e 2 LA 775
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ARFHABAIL L PRFEREFY  BARRART > F 1% 2F R
BAF S St 2 ERMEFHB TG DABHERE BFETF
ok BP0 TS PR E FIIARKRPBIZ T R R R I IRR
4 d 24k T2 22 Q Survey Plus System ] (£ iR % j_:}ftuf—?ﬁiﬁ;f] 4
2P RAAGE o LR S TOS EFREAE A R EFHTER
BEFRAVE 2 REFRES FFRLWARFENF > DL A
HIEEERMETEIFE TN AREFREFFHFT IS 0
%ﬂ6&9@3Bu?éﬂﬁiﬁ%ﬂw%#?3m%’%%§%%3@
¥ iré*%?l‘;i40 o %ﬁi%}‘% 17%0 97" 4p#FEF- ALRFEELEZ2 107 5
PSS IAREL 107 15 p vk & 27 A 750t o

2

TP L FRALHESIALIART DS

- B
LA 2006 # S8 FRag A g I EE Fd R A0 &

U%&&U’§Maﬁéﬁ?’%ﬁ1@&ﬁﬁﬁ&§
S CFFLIEEFTHENE

AREE LB NS 55 o B F R & T4 iR & (Taiwan Quality
Indicator Project, TQIP) ~ = /4 i & Pz 45 #% & 7| (Taiwan Healthcare Indicator
Series, THIS) ~ A g 41/ 4 - = # %5 e 2B F1 AT ¥ 2 %‘rﬁﬂ? [ERcF
AREPFRART O RESART 25 oA
LTQIP: %% TEjsif r B4 ~ b FHEIL £ ) FHP
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Biidid i I 3 A Mg F R I L g fud

F3~T Pz~ LpFsagge st E2>7T p 28
3.i4%3§&ﬁﬁﬁﬁﬁﬁﬁ%'xj WX ATIERE I L ARR

e B % B dles s B AR S 2 AR A K% e SR

EEEARE B PAST FRRR 5 R R R FRE B F KT

VIR PRI R o

CRUREEE S £ L A2 RS ARG S SR XN RS S VR
BEFXAFFER R IR ET o P FIREASTHR A B
FEERBRPREARA L FRY IR RE R Y B
ﬁga@;ﬁ@’%@ﬁﬂ%wﬁﬁﬁiﬂﬁ°

FLEG= R EREHTLEAFHE (A R AP FFZ - =

TRERREREAIERR) BFE FOLRKRR 0 S S AR LT gy
PRI TR EB AL R AN FRARABIERY 4 B8535 FE T
EOTAF AR | AT HEEAT P AN E I TAgr | o A

THAMT MBI 9 T ) > ATHMEFTL DR APk o e R

e Mgy | > A73Ep &g P a2t 40 > &1 1 (Waltz
etal., 1991) -

B FOTRPIHE AR E2Z P FRPEL 094 FIR L EEG A
o AW R EREIEE S A "R Lﬁ_fg;ﬁf,ﬁ_ LREE R Ewies » gy B
MR LA Z AMA S - ARERFEAATHR S A ‘iﬁa;f wF
SEFRE R SR B REFRIEPEREA L FRY 2 LB
Piddnd 2R 2 KA 5= SN SRIGIRAFEHENAL S e ) F ik

Pded = 40 o fifs o AT BIIRERE 2 T3 #0E SR £ o
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S FHEA

AT RE Ew o cis > % F g% At SPSS 15.0 for MS windows
(SPSS Inc., Chicago, IL, USA) » #-F* %34 & 6. Jf #T 17 2 ALy » L6 7
FE » SRS EFRIA T o
13y L Best

PAEF CF A THEE S ZEREFRAMTH S AL B KT
PIRPME > RRRP R AR HERRD ER R E 12l A
Flbind 2@ ).

2. du st
(1) # %] F 4% : 14 Pearson’s Chi square test £ Fisher’s exact test & T & %|

FHES AR bl FRAESTI FELTRERME ST

w4k & B o

e

(2) i@ F - FHL ¢ 12 Student’s test 2 Mann-Whitney U test 4 %] # %1
R OTIDE AT e dod b FR g R 2 FRA 2 S
FEATFHFLL 0 L TR D R (B B
P ER) g n (FPAMZEEF) Bl - L FHHBE
BT o 9T AR p E] 005 HRE R HEF LR o
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NECS X

FPH 1P R ARFELAROREZE RS A7
B AR A 7

PARZ AT F R~ B 921 RenFF P

H ¢

2
-~

O1 i 4e3k ko 4
£

—_—

f
P10 R 5 om0k AR R 02006 & ERENS B3 28,980 A =t % A fr* #c209,232
ApTEGafe i 721 % >

949 A w4 Fap g F,E PG 3,451
(11.9%) ~ =& @ ICU » ICU A.fx 4 p 22,008(10.51%),ICU g & % = 330 *

AR 327%% &+ 4 p 4537 3478%% 4 & ICU, e
ICU & =5k 2> 9.88%, % 4 i fa X #icit 10.51%, 7w 2 B 4
34.78%

& e ik

3R %% A)1993-2006 2 HiB4ok - £ F-
BT 1 2.9%(2.62-3.27%) 0 B 4 %A T 5 4.07%(2. 99-4. 54k) » T ¥
F® B 7.13 % (6.61-8.74 %) -

DRt E R 4 (E 1000 Af A p )z

-~

%1%\‘&\?%\' =
RE R S0 T 5 1.445(1.22-1.99%) ¢ #

AEIER LS
drBl-

(0.72-1.43%) 5 & = 5 T e e g 2 T35 0.54%(0. 04-0. 81%) * 2 4 i (%)

AR LG RER S0 T 5 354%(27.4-43. 94%) 5 H = 3w
PRA R RE S T3929.8%(24. 22-32.34%) 5 ¥ = NP A 5 T e
B4 T31337%(8.2-17.2%)

n o Rk E R

ERENE N TR kS =
aureus » ¥ ¥

- S R ¢
. % =

5 Y

»

Staphylococcus
1995 & 5 £ cloacae> 1996 & Acinetobacter spp. ° 2005
# fungus; % = % 1993 2 1997 5 coaugulase-negative Staphylococcus -

1994 ~ 1998-9 & % Acinetobacter spp. * 1995 ~ 2002-6 32 5 Escherichia
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col1,2000-2004 &35 5 fungus, % = & 2 & (v 12 [Fscherichia coli %
Staphylococcus aureus & 2 fjfu 2006 & 4vE ¥ -2 fungus ~ £nterococcus
% Staphylococcus aureus & i, 5 % H & 7 [fscherichia coli -
Staphylococcus aureus % fungus = i °
R EET N NS EE 3

>fx MRSA %2 VRE $2# + Fifd & % & 2 #8404 w :]MRSA 277 %
M R 4 Staphylococcus aureus # #7 ik et & T 0% 72.9%(45. 5-87. 9%)2004
#% B, MRSA Afap e 4 Staphylococcus aureus ¥ #1ik gt & T 35
& T3%(37.5- 89.4%) 2004 = &% 5 89.4% MRSA % 2005-6 23 ™ *% i
3 5 VRE & #f 3 B p g %4 Enterococcus ® #7 ik et & T 35 %
2. 62%(0-9. 09%)2005 # # &, VRE #&fup o it 4 Enterococcus ® #f ik e
g, T3 1, 75%0- 12.5%)1993 & 5% 5 12. 5%, VRE &fep g % cavt &
* B o

ESBLs #Fwp 2001 # 4 23 NCCLS Rz # < > >fx ESBLs 2
Escherichia coli 2 K.pneumoniae 1% 14 FfiR % & 2 ¥ :84r% 7 :ESBLs
2. F coli 73 Fap B % 2 Escherichia coli ® #7ikant 5 T 3a3
4.53%(0.61-9. 49%)2006 # & % 9.49% ESBLs 2. £ coli tFip it %
E coli # #7 ikt KT 32 4 16%0- 7.89%) 2006 # & 3 3
7.89%, :ESBLs 2. K.pneumoniae #*73 Fup g % 2 K.pneumoniae © *f ik ¢
o T o3m 5 190 22%(12. 62-40. 23%)2006 & & 3 40. 23%, ESBLs 2
K.pneumoniae # fx p o 7t p 4 K.opneumoniae ¥ #f ik gt 0 T 33 %
19. 08%(5. 56— 45.83%) 2006 # & & = 45.83%, 2005 & & i< 5. 56% °

> I Carbapenem-resistant % Multiple-Drug resistant 2. Psudomonas

aeruginosa ¥i# M FfARE % F 2 %8 4o 4 > :CRPA(Carbapenem-resistant
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Psudomonas aeruginosa;CRPA) & #7% Fuph B % 2. Psudomonas aeruginosa
Poar ik et 0 1993-2006 & T 3= i 10.23%(5-22. 88%) 0 1993 & A
22.88% ° CRPA ffep w vk 4 Psudomonas aeruginosa ® =ik et & T
2% 8.2%(0- 23.53%) 2006 E= B F 5 23.53% - MDRPA(Multiple-Drug
resistant Psudomonas aeruginosa *7% e B 4 2. Psudomonas aeruginosa
¢oapib gt F 3 n 1, 4%(0-5%), 2006 & # B 5% c MDRPA #fep o it
A Psudomonas aeruginosa ® *tikent & T 355 2.05%(0-17.65%) > 2006
£ 5B 5 17.60% 1993-1999 2 2001, 2003-5 & & m= 5 0% -

2 I Carbapenem-resistant 2 Multiple-Drug resistant 2. Acinetobacter
spp. L E L A AR & F 2 % B8 40 £ - :CRAB(Carbapenem-resistant
Acinetobacter spp(baumannii % i );CRAB) # #r 3 B p B %4 2
Acinetobacter spp *® 1 & &b F 0 1993-2006 & T 3= %
7.45%(C1. 41-17.17%)2005 & BB 17.17% 2006 & p* &~ *# (1. 56%) » CRAB
Afap R 4 Acinetobacter spp P ik et Z T 355 6. 58%(0- 12. 5%)
1996 = & % 5 12.5%2005 & -~ & 9.09% 2006 =& P % ~ %
(3. 23%):MDRAB(Multiple-Drug resistant Acinetobacter spp(baumannii %
2 );MRAB) 573 B p B 4 2. Acinetobacter spp. ¥ 7 ik et F L ia %
3.19%C0-13. 13%), 2005 & & % 13.13%, 2006 =& p* & = *% (0%), MDRAB -
o m Ji R 4 Acinetobacter spp. ® #rikant & T 1.59%(0- 6.82%)
2005 & B % % 6.82% 1993-1994 2 1996-1999, 2001-2 & 2 2006 & B <32
& 0%

v 2006 & ICU 2 28 [CU L At £ £
2006 & & B ARG P B AINEE LR B A E 2 S

imdrde N (IDMRSA 7 #% s i A2 20 B S, Se i H 2 - B
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vt Skt g (86.67% VS 68%% T79.31% VS 69.64%)(2) 2006 & VRE %
AR, B -tk ICU 254 i g % (3) ESBL-Z. coli # & test it
BRIV R R, e H it - A st Fim g (22.2% VS 3. 4%
15.2% VS 8.0%) (4) ESBL-A. pnemoniae * # tn iwfe 2 2% 230 p B 4,
fef H oot - Ao 5 v S e g (63.6% VS 30, 8% 54. 3% VS 30. 8%)(4)
CRPA-F. aeruginosa # # tes in & 2% 20Fep g 4, Sedb B 20 - s 5
gt g (42.9% VS 10%%  14.7% VS 6.1%)(5) MDRPA-P. aeruginosa
Pt gng AR 2NN R R, ek H B - g 5 F 0 )R
(28.6% VS 10%% 8.8% VS 3%)(6) CR Acinetobacter spp # # trx i %
ORI R R, Sk H ot - ot s g g (7. % VS 0%% 3.3% VS

0%)(7) MDR Acinetobacter spp t#Fx 2006 & ¥ & B % o

FEPHR2-REEARS LI AR AL R ST

e & RARE A 47

LD RFRAORPEFFRAF RS PR E 2 2N R E R
GO REFRELZFRC AT TR FRT - o File
TORRRPEAREFF IR A RAREEER D EBH (Bl ) LI
ER A - o B RFIE FE(D) DR A AR EREREIH (A FlR) QF
ey AERMD Frr) QOB A FH A A HBERZ LRI FIR) -

12 3F2lriipg A 3(F RS2 B A% A)1992-2006 £ T 3592 %8
4ofBl- 212 ﬁl‘% 2006 &# T332 g L% R 5 4.1640.86/1000 * = (¢ i=#k
3.81/1000 + =, 4 3.24~5.86/1000 ~+ =) -7 ?\%?;v‘ ) Y
4.16+0.92/1000 ~ = (¥ =#3.74/1000 « = )gr 7 ’?’\?‘:iﬁ‘%&liargi‘b?
& 4.18+0.88/1000 * = (¢ =#3.88/1000 * = )> @ £ B o= 4 wl‘%ﬁ
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o s TR R R A 17,3083, 59/1000 4 = (¢ =% 17.52/1000 *+ = » 4
[l 13.49~20. 66/1000 * = )P &2 % v 5 3.47£0. 75/1000 ~ = (# i=dk
3.16/1000 ~ =, 4 & 2.99~4.57/1000 * % ) F 12 & B0t g "BE G 5 R
AmAEF BT ALRHESE SR 0 AFR2006 £ 2T oERL R
% & 5.86/1000 * = > sigm 5 17.12/1000 ~ = > 4e3iopm 5 (13.49/1000
Ax )& Mg 5 (10.78/1000 4 = )0 P AR R - Ao 5 4.27/1000 4 % -
Flb b F et o pE o RRE R E 2 op 4 B B A Al S R R
@éﬁ—&@éo

12 7?6 & % 5 (incidence) 2 j& A % A (incidence density) + 3% !
gi- & o pMERE (R=0.611-0.989) - # & 75 K 40 B 4201
(R=0.002-0.480) - r2- RFE Y v 1999-2006 & T4 R AFERE
ARzt AT Y RAM (4P M (hBkc R=0.585)  F WA :FF 2L
L@d 2w (1999-2003 & ) 222 15 (2004-2006 & ) = BrEe > PIR 2
BHRAFREGRAM (49 M R A 9 E0.854 2 0.962) o7 2 A F
T kL K eh ) A F RAPM (R=0.792 > y=—0.012x45. 612) ° 3 3t
B4%AESEY BApM (R=0.446 - y=—0.005x+6.354) - 15 ki T35
A p #icd 2003 # 11.3 + 22.7 % > 1 2006 = 10.3 £ 23.3 % -

Ta T o FEPCORARARE B FRAFRA R A R
%51‘% (3 > = %5}‘% 1 fF 2 F?J‘?D) P Be € R > 4e case mix index 0§ -
TR R R A A AT 0 PRI AT ~ 2 B R o AR
Ko g BB R AN B e B AE 2 e 35 case mix index
R R A AR (R=0.339y = 11.59x" - 28.38x + 21.16) (B =
a) o BRI L o m g % %A Y mean case mix index 3 ¢ & AP M

(R*=0.517 >y = 4.713x" - 11.01x + 7.610) (Bl= b)) i F R 2 %A
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RS ez i< (R? = 0.364 >y = 4.763x" - 11.35x + 7.829) - ¥ i & %] 5
HURAENE (e B ) 2R3 BARICH2Z - REPRZ > &5 b
PR EARANMRIFEECRLBARZLE S 0 2T ¥ case mix index ¥
BREABART G MARAPH

#31 A Flr 2 e 35 Charlson index £ & & Lo % 5 & g % % A 2
AR (R ) (R 120 0.3) « T - ERHED B A KBS ITARBELR
SEpREAF LA BT R R FIE (1) & A BELH B o @ poFe
A TR AP B v bl 4 2 T TR %2 B 5 (2) Charlson index #
¥ Ao 2Feiikegm ¢ Charlson index 3 & £ & & » & 2 21. 9%( 2001
£ ) o aEER e 31.7% (2006 &) 2001 #5= (zppepdiyg)
¥ 03.2%0 2006 & & 3.0% > 2% o g % ® % Charlson index =T 3=f_
3.8643.07 > ¢ =# A 3> 7 g % % % Charlson index 3 & { % ¥ ~ 2001
& & 53 4% 0 B 4e 3 2006 4 957 0% o BE R Aopt 0 = K (FRHA P
B pe) 2001 & 26, 3% 0 2006 £.25. 1% 0 LG 2% o
TR R ARF L 47

DRIt E R AR ARG 1000 Afe A p)2 FBAcBlT v 08 ?"\%5}‘%,"1
WIRERFE o B AL RS G 4 7F R (AG T K) 2006 £ 5 g
RS RFRERFAES B 2 A %‘3?{(%%]‘% ' 2 K{?\:ﬁ*%l‘%o {s
iﬁ”ﬂzé R R RAR RV R s R AT M o 447 1999-2006 =
AE o SR AR RAGER R AT 0 0 A Fled R AT
o BT EEF M o CFRRRELARAPETE ] Flad g
AHARERRERLPAPE 2 BRI Bjch A4 #pEF2 g0
B oo BT R L TR Z AR - koo oa L FG v R 42 Jf

£ AR A 4 (he TQIP) » &7 i = o A 70 i -
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12 75 1= 2006 = & T 325 R 4 % & 1.20£0.43/1000 * = - F &
< 1.3940.42/1000 + = (¢ =8 1.26/1000 * = )% * % & F Ix
0.9440. 33/1000 + = (¢ =% 1.26/1000 * % ) ° *e3L5 5 5. 901. 86/1000
A& (7 e 5.37/1000 % < )P B % »vm 5 1.08£0. 38/1000 + = (¢ =4
0.95/1000 * % ) -

12 73 1= 2006 = i fg # T35 L A 12640, 43/1000 « = (@ =4
1.27/1000 ~ =) F& ¢ < 1.4140.45/1000 * = (¥ =% 1.42/1000 *
%) 0w F e 1040, 3071000 4 = (7 ik 1. 1471000 % =) o 4e3kpm >
5.23%1.24/1000 * = (¥ =#4.94/1000 * = )P & v 5 1. 28+0. 36( ¢
=8 1.32/1000 ~ =)

Bl B B4 RE E B 1

A 1712 FFR 2006 EL g R T REEL FREE L £ F §
FA8 RFfeai g ¥ LEE (ABEF LKL Fre) -G Fran
coagulase-negative staphylococci (#§ # CoNS) & % L - = % 4% 7
(Escherichia coli) ®_C %F%(«'}%:}it’ ) A %F?‘oﬂ; i T EQP T T 5 B
¥ LR FRpERE S L4 7 e (A, B, JLK %ﬁrfu) S F L MR LR
T o w9 Sk F(Llebsiella pneumonia) A2 7F e (D~ 1 Fix)
BF AL R ARFFAFREER S 3 7F R (F-H-LFR) %
FALmREARRER -2 EEFHL2 7 Fr (D-EFrr) 2006 £ % -
FRLLmEARERF> » §5LT3FR (A~B-H-1-J-K-LFk) i&
2 0EF= Bl MR ARKBH I BERATERLEF S V=

A 1712 7 F 1R 2006 = v g A FRE £ & AR>S 7 EEILR
FBORATRMT &3 8 FH AL IR %L 0.2240.11/1000 * = > 4
& % 0.7740.64/1000 * = B >4 % 0.16£0.12/1000 « = - & #h g )
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Ao FwRFRET S FHFL LR T 0.25£0. 18/1000 % = (¢ =4
0.30/1000 * = )% > F & ¢« 0.2140. 05/1000 + = (# =4 0.19/1000 *
%) o MRSA = i g % T 32 0. 0440. 08/1000 ~ = (# =% 0.00/1000 * % ) >
vk o 5 0.3440.40/1000 ~ = (# =& 0.29/1000 * = )& >t >
0.06£0.007/1000 * = (# =4 0.04/1000 * =) o F & ¢ < MRSA & 7n g %
* 35 0.0740.09/1000 ~ = (¢ =4 0.00/1000 * =) 3 % & Fix
0.00£0.00/1000 ~ = (# =% 0.00/1000 * =) o &= 7 # % Fu g 2 T
2 0.1440.05/1000 +~ = (¢ = #& 0.15/1000 * = ) » “c 3k o5 %
0.68+0.64/1000 * = & >*35 % 0.07640. 084/1000 * = = F F ¥ o g < 7 #
R g AT 500,160, 0471000 4 = > % 3w F i 0. 1140, 06/1000
A X o B4R Fa o 2T 32 0,120, 13/1000 4 % (¢ =8 0. 08/1000 *
SDRE TR BT TE L R A ‘édé%ﬂ%é;%%%& ] i
B T35 0.17£0.20/1000 * = (¢ i=#k 0.12/1000 % 2 )F = F& ¢ <
0.0930. 04071000 * = (¥ =% 0.081/1000 * =) -

A 1712 7 F 2006 = n TR £ & FA(S 3 P ERFEFR RE
A B % % & &+ 0 Carbapenem-resistant s k4% 7+ 32 0. 02520. 051/1000
A& (7 4k 0.000/1000 4 =) > dedEom 5 0.5620.84/1000 + = (¢ =ik
0.22/1000 * = )& >t % 0.036+0.034/1000 + = (¥ =4 0.033/1000 +
%) o Beb g A 0 % B F e Carbapenem-resistant %k % F T 32
0.034+0.076/1000 +~ = (¢ i # 0.00/1000 ~ = )% » F & ¢ «
0.018+0. 028/1000 * = (# >#0.000/1000 * % )-Carbapenem-resistant
fe < 2 B 4% L 32 0. 01620, 038/1000 ~ = (¢ =48 0.000/1000 * %) » 4¢
#op % 0.018+0.022/1000 + = (# =4 0.013/1000 * % )& ** 5 5
0.0018+0.0037/1000 ~ = (¢ i=#c0.000/1000 * % ) &t g A > T 3
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¥ I= Carbapenem-resistant # < 7 # 4% j#- 35 0. 025£0. 055/1000 * = (¥
=4 0.00/1000 + = )% »> F £ ¢ « 0.01040.021/1000 +~ = (¥ i 4
0.000/1000 * %) -

RinERE LR AL E RSN A TR A L BER
R OATREEE e 0 R F IR PO bt S A - (B ~1) 0 2
it R 4e AR R 2 % 4R et A% B ¥ e MDRAB 2 CRAB - -
fF 3 AB ﬁi?ﬁ@%@%&A\C\H\I\K%P%ﬂg%ﬁiﬁét °,—T*‘>':‘G%5J’%$@;
& B A4edf e o~ 47 MDRAB &2 CRABE 4 % R M oA Flar B Flet o
SR % 8- A SR PG F (8o MRSA 94} £ T F
I “ﬁ'ﬁ'ﬁ %+ ) MRSA ~ CRPA ~ CRAB - MDRAB ~ VRE % ESBL E. coli ESBL
K. pneumonia 'z 4 4\:?‘;%)}% %8 o ESBLE.coli # ESBL 5. 3 ¢ < 4 ¥
B %51’52 2000 # & Pei W 4e 0 3 2006 & = B :E 9.5%% 402% 0 B F o 1%
A F [ 2004-2006 & B heshiAe o B2 AR A R (P e
BREAAAHEZEH TR FTLBE

MRIR R RFE DA B Ek p 1997 3 2006 & 0 A i
FG 1,200 o 3R A 4 1997 & 5 2 £(9 625 - &) 2002
EH L3 L(9410 K- &) £ 2004 & SARS 63 2 4 £(59310 - &)o
FIRE Tl B4 £ 85 AR (targeted surveillance) 5 € B85 BI¥ % 2 4c
S Rl R % 2 HRIRP R 4 AAE RI(Z MRSA ~Acinetobacter
baumannii ~ Serratia marcescens ~ % Pseudomonas aeruginosa) o H 1§ 2
- #1997 - 2006 #)zZFep B A F RBE R FF AT A A (RS B
L) THIRGE AR FIEF A A H e rm@%ﬁ:fﬁ:gwﬁ; & 22002
#£od 2,.6/1,000 4~ p 33 4.1/1,000 ~ p (57.7%):2004 & >4 3.9/1,000
A PR 5.3/1,000 £ p(35.9%) c g E PR o R A AGE T L B
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TR G RE h- BAH20l ERp ARG EFTREAE R AE
VLI T RERNAT 1% 2 fap minf Lo e 2 £ 85
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Cost of Nosocomial Infections

Reference Country Study period Type of facility ‘ Estimated costs

Infected patients on average incurred hospital
22 UK April 1994 to District general costs 2.9 times higher than uninfected patients,
May 1995 hospital equivalent to an additional £ 3154. At National
Health Service hospitals in England it is estimated
that 320 994 patients per annum acquire one or
more hospital infections which present during the
inpatient period, and these infections cost the hos-
pital sector an estimated £ 930 620 million per
annum.

Cost estimated at US$ 558 for urinary tract
23 USA Review Hospitals infection, US$ 2734 for surgical site infection,
US$ 3061-40 000 for bloodstream infection,
US$ 4947 for pneumonia. Hospitals lose from
US$ 583 to US$ 4886 for each nosocomial

infection.

http:/iwww.who.intpallentsaletyen/brochure_final.pdt

Cost of Nosocomial Infections, Taiwan

Case control study

Medical center Community hospital
(144 pairs) (129 pairs)

Prolonged stay 19.2 days 20.1 days

Extra cost US $5,335 US $ 5,058

Patients with nosocomial infections in the community hospitals had similar extra-
length of hospital stay (/mean, 19.2 versus 20.1 days, p=0.79) and extra-costs
{(mean, 5335 USDs versus 5058 USDs, p=0.83) as patients in the medical
center.

NI — Nosocomilal Infection Data presented are mean
Sheng WH, et al., J Hosp Infect 2005: 59; 205-214
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Prolonged Hospital Stay and Extra Hospital Cost
for Patients with NI*, Medical Center

Category Prolonged stay (days) Extra Costs (USS)

Total 19.2 5,335
Site of NIs
Urinary tract 17.5 3,725
Respiratory tract 18.4 5,146
Blood steam 15.5 4,872
Surgical site 14.4 4,471

Pathogen Causing NI
Staphylococcus aureus  17.3 3,294
Escherichia coli 14.3 1,354
Pseudomonas aeruginosa 23.6 1,202
Candida albicans 18.4 6,584

NI-Nosocomlalinfecdon Data presented are mean
Sheng WH. et al.. J Hosp infect 2005: 59: 205-214

The extra-length of hospital stay and extra-costs in both medical center and community
hospitals were not related to sites of infection or bacterial pathogens causing nosocomial
infections, while medical cost attributable to nosocomial fungal infections due to Candida species
was much higher for patients in medical center. The mean total costs of hospitalization for
patients with nosocomial infections in medical center and community hospitals were 13426 +
11796 US dollars (USDs) and 8014 + 7238 USDs, and 8092 + 10283 USDs and 2955 + 3255 USDs
for controls, respectively. Therefore, patients with nosocomial infections had extra-costs of
5335+ 13872 USDs and 5058+5885 USDs compared to their matched controls in medical center
and community hospitals, respectively. In the subcategories of costs, all types of medical costs
were significantly higher in cases than in controls, both in medical center and in community
hospitals. As for extra costs due to nosocomial infections, there were no differences in extra
hospital charges for any different site of infection or different causative pathogens, with
exception that patients with nosocomial infections due to C. albicans in medical center had a

significant higher extra cost than those in community hospitals (mean, 6,490 USDs; p<0.001).
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Patient Selection:
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(1) Admitted in RCW of % i%4% %? % in the past years.

(2)Had a history of infection

(3)Had the result of microorganisms study, including sputum, urine or other
body fluid.

Data Collection:

Retrospective survey:

(1)Baseline characteristics of patients
(2) The source of patients, especially from CGMH (ICU).
(3) The etiology of infection, such as pneumonia, UTTI...
(4) The microorganism data
s The prevalence of drug-resistance bacteria, especially

Acinetobacter =~ baumannii  (PDRAB) -  Methicillin-resistant
Staphylococcus aureus, MRSA - Pseudomonas aeruginosa

(PDR-Pseudomonas)
S The change of drug-resistant rate in the past years.
(5) The outcome associated with the drug-resistance bacteria, the kind of
bacteria, the use of adequate antibiotics......

Prospective intervention:

(1) The survey of drug-resistance bacteria (initial 1~2 months)

(2) Nursing hygiene

(3) Antibiotic prescription

(4) Inhalation therapy

¥ -

Resistant strain bacteriae of RCW in Sant. Paul Hospital (From 2002 ~2006)
¥ R4k -;%5 Pe B 42 e e PR 2E 75 % (RCW) %4 A48
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Baumannii ¥ 3¢ {& 2. 82 & (Submitted for Presentation in American
Thoracic Society (ATS) conference 2008, Prepared for Publication)
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Impact of Nosocomial Acinetobacter Baumannii Infection on the Outcome
of Chronic Ventilated Patients

Fu-Tsai Chung,MD; Horng-Chyuan Lin, MD; Han-Pin Kuo, MD, PhD
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Department of Thoracic Medicine, Chang Gung Memorial Hospital, Chang
Gung University, College of Medicine, Taipei, Taiwan

Introduction: To study the outcome of nosocomial Acinetobacter Baumannii
(AB) infection in chronic ventilated patients, we designed this retrospective
study in a tertiary-care hospital in Taiwan.

Methods: A total of 129 chronic ventilated patients with nosocomial infection
were recruited from 2002 to 2006. The characters of patients with nosocomial
AB infection were analyzed. The risk factors of mortality were also determined.
Results: The ventilated duration of all chronic ventilated patients was 206
(124-458), median days. The demography of patients with nosocomial AB
(n=50) and non-AB (n=79) infection has no difference. Incidence (from 40.9%
to 62%), ICU admission (from 43.3% to 68%), and mortality (from 57.1% to
70%) of patients with nosocomial AB infection increased yearly from 2002 to
2006. Lower respiratory infection (76%), blood stream infection (11%) and
urinary tract infection(7%) were the most common nosocomial AB infection.
Totally, 32 (64%) patients with nosocomial AB infection needed ICU admission,
and 19 (59.3%) patients died. The APACH II scores (odds ratio,4.65; 95%
CI,1.04 to 2.09;p=0.03), shock (odds rati0,6.37; 95% CI, 2.24 to 61.1; p=0.01),
and time to receive susceptible antibiotics (odds ratio, 4.38; 95% CI1,1.07 to 7.97;
p=0.04) were independent factors to predict the ICU mortality. Most (87.9%)
AB in these subjects were multi-resistant strain, and imipenem was the most
susceptible antibiotics (susceptible rate:70%).

Conclusion: Nosocomial AB infection is not only increasing in chronic
ventilated patients, but also the main cause of their ICU admission and mortality.
APACH 1II scores, shock and time to receive susceptible antibiotics are
independent factors of mortality of nosocomial AB infection. Infection control,
early shock reversal and adequate antibiotic treatment are important to improve

outcome in chronic ventilated patients with nosocomial AB infection.
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From 2002 to 2006 , total 179 patients in RCW , median duration of ventilation
is , 129 patients with nosocomial infection and with antibiotics treatment , 50
patients with Acinetobacter Baumannii , and 79 patients with non-AB infection ;

32 patients AB infection need ICU admission , 19 patients died.

Table 1 Demography of all RCW patients,n=129

] ) Patients with
Patients with AB
Total,n=129 . pathogen non-AB  p-value
infection group,n=50 ,
infection group,n=79

Baseline character

Age(years) 74.4+12.4 75.5+11.6 73.8+12.9 0.46
Gender,male,n(%) 58(45%) 26(52) 32(40.5) 0.20
Chronic lung disease,n(%) 47(36.4) 17(34) 30(38.0) 0.65
Cardiocascular disease,n(%)  63(48.8) 25(50) 38(48.1) 0.83
ESRD,n(%) 28(21.7) 10(20) 18(23.4) 0.71
Liver cirrhosis,n(%) 6(4.7) 1(2) 5(6.3) 0.26
DM,n(%) 39(30.3) 15(30) 24(30.4) 0.96
Neurologic defect,n(%) 47(36.4) 17(34) 30(38.0) 0.65
Initial ventilation indication
Pneumonia,n(%) 90(69.8) 38(76) 52(65.8) 0.22
Pulmonary edema,n(%) 13(10.1) 5(10) 8(10.1) 0.98
Status after CPCR,n(%) 5(3.9) 1(2) 4(5.1) 0.38
Airway protect,n(%) 5(3.9) 1(3) 4(5.2) 0.38
Neuromuscular disease,n(%) 5(3.9) 2(4) 3(3.8) 0.95
Other,n(%) 11(8.4) 3(6) 8(10.1) 0.41
Outcome
ICU admission,n(%) 73(56.6) 32(64) 41(51.9) 0.18
Mortality,n(%) 40(31) 19(38) 21(26.6) 0.17
ICU mortality rate 54.8 59.3 51.2 None

RCW:Respiratory care ward; AB:Acineto. Baumnii. ; ESRD:End stage renal disease;

DM:Diabetes mellitus; ICU: Intensive care unit
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Figure 1.

Incidence of A. B infection, mortality rate in patients with A. B. infection , ICU admission
rate due to A. B infection and ICU mortality due to A. B infection all progressively
increased in the past 5 years
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Figure 2.Distribution of infection focus of 91 episodes in 50 patients with A.B infection

Distrbution of infection focus of Acineto. Baumnii in RCW
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Table 2 Univariate analysis of the risk factor to mortality in RCW patients with
AB infection into ICU

Factors Survivor,n=13 Non-survivorn=19 p-value
Age,years 74.5+8.5 76.9+9.4 0.55
Gender,male,n(%) 6(46.2) 12(63.2) 0.34
ESRD,n(%) 3(23.1) 6(31.6) 0.6
Congestive heart failure,n(%) 9(69.3) 8(42.1) 0.13
Cirrhosis,n(%) 0(0) 1(5.3) 0.4
DM,n(%) 5(38.5) 7(36.8) 0.93
Smoking,n(%) 2(15.4) 5(26.3) 0.46
MDR-AB infection,n(%) 12(92.3) 18(94.7) 0.78
APACH II score* 19.54+3.6 22.544.3 0.04
Time to receive susceptible

L 2.0+1.3 2.95+1.2 0.04
antibiotics® , days
Time to ICU admission,days 2.54+1.20 3.37+1.46 0.1
Shock* ,n(%) 4(30.8) 14(73.7) 0.02
PF ratio 258.5+58.7 239+51.26 0.33
WBC,/uL 1379643401 1525845205 0.38
ICU admission days 17.624+20.84 26.63+18.84 0.21

RCW:Respiratory Care Ward; AB:Acineto. Baumnii. ; ICU: Intensive Care Unit;
ESRD:End Stage Renal Disease; DM:Diabetes Mellitus; MDR-AB:Multiple Drug Resistant
strain Acineto. Baumnii.; APACH:Acute Physiology and Chronic Health Evaluation; PF
ratio=Pa02/Fi02

*:p-value less than 0.05

Table 3 Multivariate analysis of the risk factor to mortality in RCW patients with AB infection
into ICU

Factors Odd ratio  95%Confidence interval ~ p-value
APACH II score* 4.65 1.04 - 2.09 0.03
Time to receive susceptible antibiotics* 4.38 1.07-7.97 0.04
Shock* 6.37 2.24-61.1 0.01

RCW:Respiratory Care Ward; AB:Acineto. Baumnii. ; ICU: Intensive Care Unit;
APACH:Acute Physiology and Chronic Health Evaluation
*:p-value less than 0.05
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Table 4 Susceptibility of Acineto. Baumnii to respective antibiotics

S I R
Amikarcin,% 42.9 2.2 54.9
Azetronam,% 8.8 209 70.3
Ceftazidium,% 36.3 33 60.4
Ciprofloxacin,% 27.5 6.6 65.9
Cefepime,% 44 17.5 38.5
Gentamicin, % 24.2 0 75.8
Imipenem,% 70 5.7 24.3
Meropenem,% 55.3 0 447
Pipril,% 17.4 11.7 70.9
Salbactum,% 56.3 6.2 37.5

S: susceptible , I: intermediate , R: resistant

Summary:

l.

Incidence of RCW patients (Chronic ventilated patients) with A.B infection
has increased with years .

Mortality of patients with AB infection , ICU admission rate and ICU
mortality rate have increased with years , as similar as incidence of A.B

infection .

. Lower respiratory tract infection is still most common AB infection site in

RCW patients.

Both univariate and multivariate analysis of risk factors on mortality of RCW
patients with AB infection and those who need ICU admission revealed
APACHII score , delay susceptible antibiotics use and shock were

independent factors of mortality of RCW patient with AB infection .

. Susceptible of AB to respective antibiotics was not satisfied , early

susceptible antibiotics accurate selection is important to outcome of RCW
patient when AB infection.

Infection control to control A.B infection rate is important .
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Total 201 patients in RCW from 2002 to 2006

Exclude 22 patients who ventilated duration less than 30 days

179 patients who ventilated duration more than 30 days

129 patients with nosocominal infection with antibiotics treatment
66 patients with nosocominal PA infection

24 patients with nosocominal PA infection need ICU admission

10 survival and 14 died into analysis for risk factors

Table 1 Demography of all RCW patients,n=129

Patients with PA Patients with non-PA

Total,n=129 infection pathogen infection p-value
group,n=66 group,n=63

Baseline character
Age(years) 74.4+12.4 74.26+12.12 74.41+13.1 0.39
Gender,male,n(%) 58(45%) 35(53.3) 23(36.5) 0.06
Chronic lung disease,n(%) 47(36.4) 26(39.4) 21(33.3) 0.47
Cardiocascular disease,n(%) 63(48.8) 26(39.4) 37(58.7) 0.03
ESRD,n(%) 28(21.7) 14(40) 14(22.2) 0.89
Liver cirrhosis,n(%) 6(4.7) 1(1.5) 5(7.9) 0.08
DM,n(%) 39(30.3) 17(25.8) 22(34.9) 0.26
Neurologic defect,n(%) 47(36.4) 26(39.4) 21(33.3) 0.47
Initial ventilation indication
Pneumonia,n(%) 90(69.8) 48(72.7) 42(66.7) 0.45
Pulmonary edema,n(%) 13(10.1) 6(9.1) 7(11.1) 0.7
Status after CPCR,n(%) 5(3.9) 2(3.0) 3(4.8) 0.61
Airway protect,n(%) 5(3.9) 3(4.5) 2(3.2) 0.69
Neuromuscular disease,n(%) 5(3.9) 1(1.5) 4(6.3) 0.16
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Other,n(%) 11(8.4) 6(9.1) 5(7.9) 0.81
Outcome

ICU admission,n(%) 73(56.6) 24(36.4) 49(77.8) p<0.0001
Mortality,n(%) 40(31) 12(18.9) 28(44.4) 0.001
ICU mortality rate 54.8 50 57.1 0.56

RCW:Respiratory care ward; PA: Pseudomonas aeruginosa. ; ESRD:End stage renal
disease; DM:Diabetes mellitus; ICU: Intensive care unit

Figure 1.
Incidence of PA infection, and ICU mortality due to PA infection increased in the past 5
years
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Figure 2.Distribution of infection focus of 136 episodes in 66 patients with PA infection

Distribution of infectious site of nosocominal Ps. aecruginosa
infection
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Table 2 Univariate analysis of the risk factor to mortality in RCW patients with PA
infection into ICU

Factors Survivor,n=10 Non-survivorn=14 p-value
Age,years 75.0+10.17 70.93+14.21 0.45
Gender,male,n(%) 4(40.0) 9(62.3) 0.24
ESRD,n(%) 2(20.0) 3(21.4) 0.93
Congestive heart failure,n(%) 5(50.0) 5(35.7) 0.48
Cirrhosis,n(%) 0(0) 1(7.1) 0.39
DM,n(%) 3(30.0) 4(28.68) 0.94
Smoking,n(%) 3(30.0) 4(28.68) 0.94
MDR-PA infection,n(%) 4(40.0) 7(50.0) 0.63
APACH II score* 18.3+2.87 23.0+4.32 0.007
Time to receive susceptible antibiotics*, days  1.2+0.63 3.64+1.34 p<0.0001
Time to ICU admission,days 1.84+0.63 1.5+0.65 0.27
Shock* ,n(%) 4(40.0) 12(85.7) 0.02
PF ratio 289.4+78.93 256.4+70.05 0.29
WBC,/uL 17360+4625 16850+3786 0.77
ICU admission days 23.30+24.86 32.43421.27 0.34

RCW:Respiratory Care Ward; PA: Pseudomonas aeruginosa. ; ICU: Intensive Care Unit;
ESRD:End Stage Renal Disease; DM:Diabetes Mellitus; MDR-PA:Multiple Drug Resistant
strain Pseudomonas aeruginosa.; APACH:Acute Physiology and Chronic Health
Evaluation; PF ratio=PaO2/Fi02

*:p-value less than 0.05
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Table 3 Multivariate analysis of the risk factor to mortality in RCW patients with PA infection
into ICU

Factors Odd ratio  95%Confidence interval ~ p-value
APACH II score 0.71 0.79-1.81 0.40
Time to receive susceptible antibiotics*® 5.17 1.27-24.33 0.02
Shock 0.09 0.02-15.75 0.77

RCW:Respiratory Care Ward; PA: Pseudomonas aeruginosa. ; ICU: Intensive Care Unit;
APACH:Acute Physiology and Chronic Health Evaluation
*:p-value less than 0.05

Table 4 Susceptibility of Ps. aeruginosa to respective antibiotics,n=136

episodes
S I R

Amikarcin,% 82.4 3.7 13.9
Azetronam,% 69.2 154 15.4
Ceftazidium,% 85 3.3 11.7
Ciprofloxacin,% 52.6 8.9 38.5
Cefepime,% 83.8 6.8 9.4
Gentamicin,% 58.1 2.4 39.5
Imipenem,% 86.7 0 13.3
Meropenem, % 78.4 0 21.6
Pipril,% 74.2 1.6 24.2
Salbactum,% 66.7 0 33.3

S: susceptible , I: intermediate , R: resistant

Summary:
1.Incidence of RCW patients (Chronic ventilated patients) with PA infection

was not as common as non-PA pathogen, but mortality of patients with PA at
ICU is usually high.

2.Lower respiratory tract infection is the most common PA infection site in
RCW patients.

3.Both univariate and multivariate analysis of risk factors on mortality of RCW

patients with PA infection and ICU admission were performed; delay
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susceptible antibiotics use was an independent factors of mortality of RCW
patient with PA infection.

4.Susceptible of PA to respective antibiotics was not satisfied, early susceptible
antibiotics accurate selection is important to outcome of RCW patient when
PA infection.

S.Infection control to control PA infection rate is important, and early
susceptible antibiotics use is important to improve outcome of chronic

ventilated patients with nosocomial PA infection.
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(B) Staphylococcus

aureus
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(2] Drug-resistant bacteria in the Ward, ICU and RCC in 2006 (CGMH):
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the kA Fruz vt v (RCOFEUFBERIZEFFHIN >3
= — Prospective Study in the Next Year

Patient Selection:
Admitted in RCC of Chang Gung Memorial Hospital Since July, 2007.

Data Collection:
Patients in RCC:

(1)Baseline characteristics of patients
(2) Underlying diseases
(3) The source of patients, Medical ICU, Surgical ICU
(4) The etiology of infection, such as pneumonia, UTI, skin infection, wound
infection, abdominal infection, etc ....
(5) Previous microorganism data
F'l ~  The prevalence of drug-resistance bacteria, especially

Acinetobacter baumannii (PDRAB) - Methicillin-resistant
Staphylococcus aureus, MRSA - Pseudomonas aeruginosa

(PDR-Pseudomonas)
s The data of drug-sensitivity
(6) The duration of ICU or RCC stay
(7) The outcome associated with the drug-resistance bacteria, the kind of

bacteria, the use of adequate antibiotics......

Clinical assessment

(1) Sputum culture (bacterial and fungus)

(2) Urine culture (bacterial and fungus)
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(3) Wound culture

(4) Culture of infection source

Laboratory examination

(1) Sputum preparation

(a) 3 ml sputum was collected and diluted in DTT to a final concentration of
DTT of 0.1%. The samples were then mixed gently by vortex mixer and
placed in a shaking water bath at 37°C for 15 minutes to ensure complete
homogenization. The homogenized sputum was centrifuged at 2000 rpm
for 5 minutes.

(b) The supernatant is stored in -70°C for cytokine assay.

(¢) The cell pellet was resuspended in Hanks® balanced salt solution (HBSS)
for neutrophil preparation.

(d) The total cell count and viability of neutrophils are analyzed.

(e) The expression of Defensin, CD11b, CD18 on neutrophils are examined
by flowcytometry.

(2) Urine 1s also collected and stored -70°C for cytokine assay.

Prospective intervention:

(1) The survey of drug-resistance bacteria (initial 1~2 months)
(2) Nursing hygiene
(3) Antibiotic prescription

Inhalation therapy
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aeruginosa (1 =< &) - Stenotrophomonas maltophila (1 = # %) %
Citrobacter freundiii (1 =% %) °
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subspecies > R B 7[4p 0 & € = 3 0 {3 ¥ i similarity ¥ 8 & 95%14 F > dopt
¥+ probe “73K ‘;:Li'ﬁili,ik‘» €% B UL F 7 X G fI* single base mutation £
8 R ®Y o 4ok A %7 oA baumannii > P @ & % @ * H - o direct
hybridization probe & 4 i genomic 3 fr 13TU thjthed *tan 4§ 27 5 & ?5
fe & 1803 I % #iced A baumannii Fef F R34t ciprofloxacin £2 imipenem
By Mk 2 >genomic species 3 % 13TU R %t ciprofloxacin ¥ imipenem
BIMEE X PIRREE TRF L & B2 DR 2 4 A baumannii,
genomic species 3 2 13TU R 5 — 3% » 5 5 59 BB B LB BA A
baumannii g 4k o § Bt R (O B R HE S FREEREL AR
A2 o F] 5w wI®d > & f k- % probe(3+13) > # et AB probe 0 ¥ i T
#Z_AB & nonAB -

&3+ & probe > SA1 v SA2 -4+ S. aureus P ITS B3| % & » SETR
B #: 48 P32 MSSA (10 isolates)f= MRSA (66 isolates) 7 & i 38+ 14 I FE %
P00 PR @ fiRl3E CNS (10 isolates)shiE 2.7 » 4 3L SA1 ¢ & S. epidermidis (6
of 10y 4 2= F eI % » @ SA2 | E o H 4= 5 S, capitis &7 - & S.
haemolyticus 71 4% & &2 SA1 ~ SA2 § 2= & g 4 o o & CNS &A% fF 47
SE-FAB BRFLZRPRE R DT EPRG > a LI L AR F I species
PIEEE R > A CNS a2 » 2 S epidermidis 5 &+ 5+ & & » 971
iR FIREPRIGF Y EE# # % SA2 s probe MR S, epidermidis 9%
R F o I CNS 94 = L apfh > B¢ g B 449 M > #ine ONS

> B FE T species sPFFELF MR G Rk SR ke 4 PRz - o
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34

PA probe ,T* LORIRE TR AR YA FRIR F RAR %
518 NCBU 5 71| vt $13F 3.2 Pseudomonas fluorescens 3 4p ¢ & 71 < P.
fluorescens B> TRk et 1 F AEL - > AF IR T AL LR
T 4 234 M Mt Poaeruginosa i F WAL E KT e A P AR
PA probe #f@/k FheriR]:# ¥ minratio P 22§ H © probe 3EL & M0 R d
e sensitivity BI3E P MELR|F 424> DNA k& M/ M ELE F chI % Fpt
DNA k& B it i 72 2 probe en®& — M ~ Fachs § HLhF

d ** A, baumannii 5% genomic3~13TU # morphology * & & Z & >
F]et single colony # % & HLFE ko fRAk Fths 84 R KA H Y N5 11 kA
WELL A Jﬁ Wb ek o AT A G 3 S template @ i AR
F] 4t 5 %725 pure culture © BB FMELE R LR A S 2 E o

d RATR PR R U TRAE FRRIT g 0 Asde TS B BRI E
f&? 1% 5 template 5 genomic DNA JE B ¥ B s gL R 45 B0
BTG - B AETRD G L - AR A DA F &Y B
$%% SA probe {v AB probe -7 &_template Jk & B £ ELR R £ i o
genomic 3 - 13TU probe B] £ £ % + » @ PA2 probe R4 i e 1€k B e
%m P SUELE € B 5 TRA FIARIE Y “TR * 5 DNA template k& Fi‘ﬁ“ b
#B > @ PA2probe (il BLRIH L - HHM T L A P FRLE €7 F b ah
% template k&7 °

NFEIL MR E I RBI T B AR Sk S 5 B AFE e B N (direct
hybridization)# 2 ASPE - direct hybridization ¢ * DNA probe ® £ p &5

FITEFELE & 0 i % 5% conserved 1% & ) 20-30 bases » m ASPE % Xt

FOEESNP e B v o H P &g oy w3t @ iEsset st

ASPE A7 0% (et 0515 2 3'sh 1 35 % - P {7 § e 8 B A
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7 el - 4 % % M (single nucleotide polymorphism, SNP) (9) £ #=z_ !
30 7 Fe crpE® 7 #F)78(43) © ASPE & 47+ F1%* 2t W@ 313 5734 5 Zipcode A
F B IR b ettt cZipcode B - B A 0 BT & F Tl L IFER
3 AEREIRGAY o ASPE i Ml BRI S RSB B S  ER TR
Ay B FEAAHSNP g R > F e B 5 ¥ % single base 57 mutation g =
A FTF kNP R R U species-specific ¢ level © @ direct
hybridization RI£2 2 4p & » F REARE P FRAFPPFE - 7 UEHEH R
FRS g FIDR =0 T RIS BE AR R R U S DNA B AR WA 4 R
% (species-specific identification) » e _¥r¥ 24 * & i 12 _F 1 probe &k # T
- AR RFEAEEL o FIR A IR ET AR DB LT 0 i@
* direct hybridization &% 2 — b s uE % o

AELHFB NN A FASF LR BB R AN S0 £ L iph
& ¥ & 1 Staphylococcus aureus ©  Pseudomonas aeruginosa > A. baumannii ~
genomic species 3 ¥ genomic species 13TU - # #-%_Acinetobacter spp.= & >
B-HRAFTTETESFE S %5 Pod o BN 2L T B S
#ceo AL baumannii 24 7324t ciprofloxacin ¥2 imipenem £ FEM K
2> genomic species 3 # 13TU R[4t ciprofloxacin £ imipenem -7 3% 5 &
Lo I AT AR L TRk R & 0 BT & FEE - A baumannii gz Ak o
PRk RS L E FRPSRESARL A - AFY - AR
FoR S ERERF2EN I NTRAL S ERRRER F T E S522% MY
WHIVE A - RER - ERBIAAKTZ RH > H g 5 ERplFi
B* W ERA R RR O REBARA R L L ER D BAF N R R
EL=7 SN I I &l %] » B OATEURE 2 O RTYRAT 0 R R 2 P §
TP Ee S ARAER > ARBFAF IR LRI ORI
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Medicine used to be simple,
ineffective and relatively safe;

now itis complex, effective and
potentially dangerous.

Chantler C. Lancet 1999:353:1178-81.

Learn from errors

ST and develop
' solutions that can
T[] L'RD 1§ Hllmﬂ H improve the safety of

hittpziwww.who.Intipatie
vents/05whabriefing13june. pof
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Mission of Infection control
To improve the quality of patient care by decreasing the impact of infections and

exposures acquired throughout the continuum of care in a cost-effective manner.
B -

From expert data collectors to interventionists:
Changing the focus for infection control professionals

¢ Solo practitioner + Leading intervention teams
committed to reducin
¢ Datacollector &

healthcare-associated
* Keeper of infection infections

control data and

e * Partnering rather than

accepting sole responsibility
for lowering infection rates

¢ Learning to influence
without authority

MurphyDM.Am J Infect Control 2002:30:120-32
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NIs as Qality Indicators

The National Nosocomial Infection Surveillance {NNIS)
System of the Centers for Disease Control and prevention
has been developing and refining measure of the incidence
of nosocomial infection (NI) since 1969.

Insofar as nosocomial infections are seen as a Ql measure,
this system has the most extensive experience with Qls.

Hospital-wide nosocomial infection surveillance program at
NTUH initiated since 1981

Quality Indicator Project (QIP)
“safety indications”

+ Patient safety and safer practices are central themes to
many national strategies for accountability.

+ The International Quality Indicator Project {IQIP) data base
is used to identify patterns of indicator use to measure
safety of care in Asia, Europe, and the USA.

¢ Taiwan showed the largest {and statistically significant)
increase in safety indicator use between 1999 and 2002.

¢ Indicators use frequency as a reflection of issue priority.

Kazandjian et al. .JJ Evaluat Clin Pract 2005:11:161-70.
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Important issues in evaluating QIs

* Use of outcome or process indicators

s SelectionofQls

» Definition of an indicator: numerator, denominator

* Reliability of data collection

» Completeness of data collection

e Training

= Camparability of populations: severity and case mix realities

* Internal tracking versus external comparisons: benchmarks or standards
of care

+ Confidentiality versus marketing

* Relation to continuous quality improvement

* Timeliness of data collection and reports

* Sharing methods and data in the medical literature

The Quality Indicator Study Group. Am J Infect Control 1995:23:215-22

Selection of Quality Indicators

Industrial
v

Quuality control

v

Process

Guality control
v

Auto-Repair/Process

Health care systems Quality control

|
= - .

Process indictors Qutcome indicators
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Use of outcome or process indicators

¢ Outcome/quality indicators

¢ Process indicators: useful to evaluate quality if — and only if-
they can be linked to an outcome measure in the following
situations
— Theoutcome to be assessed israre: outbreaks

Cost containment is of concern

A measure of process of an educational effort in hospitals

A measure of behavior (e.g., compliance with isolation policy), even
when scientific proof of efficacy may be lacking

The Quality Indicator Study Group. Am J Infect Control 1995:23:215-22

Process surveillance:
an epidemiologic challenge for all health
care organizations

s Applying industrial process improvement methods

* Incorporate process surveillance as an adjuncttoora
surrogate for outcome measurement.

* Process data must be objectively and consistently
measurable, feasible to collect, and, ideally, expressed as
rates or ratios to support valid comparative analyses.

Baker OG. Am J Infect control 1997:25:96-101
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hitpiwww.who.Int/patientsafetyfevents/05iwhabriefing 13june. pdf

Global Patient Safety Challenge for 2005-2006

“Clean Care is Safer Care”

Executlve Summary

In Oct 2004, WHO and Its partners launched the Worid Alflance for Patient
Safety to address and advance the Issue of safety in patient care. A core
element of the World Alliance work is the Global Patient Safety Challenge
programme. The challenge Is a toplc that covers a significant aspect of
risks threatening patlents In health care and wlll change every two years.
The flrst challenge for the years 2005-2006 focuses on the prevention of
health care-associated infection.

A key action within the Challenge for 2005-2006 Is to promote hand
hygilene in health care globally and at country leval. The goal will be
achleved through the development and Implementation of new WHQ
Guidellnes on Hand Hygiene in Health Care. With hand hygiene as a
cornerstone, the Challenge also aims to integrate a number of
Interventions from esixting WHO strategles to achleve “Clean Care [s Safer
Care™.

http:/mww.who.int/patientsafety/events/27_04_05/en/print.html

(@) e

Clean Care is Safer Care

e Clean hands

« Clean products [blood safety)

s Clean practices [safe clinical procedures)
« Clean equipment {injection safety)

« Clean environment {safe water and
sanitation in health care)

lliance mondiale
urité Wes patients
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Prevention of health care-associated

infection: Six requirements

National Patient Safety Goals

Responsibility of leaders of health care organizations
Active surveillances and timely Interventions: infection
control incorporate rapid cycle improvement

Ongoing Risk Assessment

Adequate numbers of competent infection control
practitioners

Monitor the effectiveness of the program and perform
root cause analysis

httpfiwww.jcaho.org/accreditedtorganizations/patient+safety/06_npsgl06_npsg_dschtm

Interventions to reduce health care-

acquired infections

Establish reliable, focused survelllance program
Streamline data management activities

Analyze HAI rates

Find the criterion standard and aim for it

Educate HCWs about preventive measures

Identify opportunity for performance improvement
Take leadership role on Pl teams

Develop and implement action plans

Murphy DM Am J Infect Control 2002:30:120-32
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Leadership

Leaders of health care organizations are responsible for

the effectiveness of their infection control programs

the allocation of sufficient resources to support the infection
control program.

assuring adequate staff training in infection control.

communicating with and ensuring engagement of all the parties in
the organizations who have a role in infection control

communicating with and coordinating efforts with the health
department and other community agencies.

hitp fiwww.jcaho.org/accreditedtorganizationsipatient¥safetyi0t_npsgi/06_npsg_dsc.htm
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REBEM 72 220 32. 17 . 002
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TFTHRiBERE 24 o7 42. 1
i 10 14 71.4
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e ,%[r**ﬁ%“'ﬁfﬂ | 157 #% S. aureus [V S|t o
VA TEC E CC GN FA LZD MXF SXT FOX

R 94 (59.9)% 0 (0) 0 (0) 31(19.7) 24 (15.3) 96 (61.1) 0(0) 0 (0) 25 (15.9) 20 (12.7) 94 (59.9)
I 00 0()0@© 00 0@ 11(7.0) 0(0) 0(0) 0() 0(0)  0(0)

5 (%)

* Fﬁﬁﬁ fi’%%t[ [URTE) 37 1k CoNS [V Sk Puffigk]t o

0X VA TEC E CC GN FA LzZD MXF SXT FOX
R 21(56.8)* 0(0) 0(0) 19(51.4) 5(13.5) 17(45.9) 5(13.5) 0(0) 8 (21.6) 5 (13.5) 20 (54.1)
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% H%[#%%“‘EJF’?E | 21 ¥k S. pneumoniae . &P ffig |t =k
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1 0 0 1 0 0 0 0 0 0 0 0
*FR(%)
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* fﬁff ””‘Fﬁ% IAYTTE | 146 £ A. baumannii [V Skpuligld ok
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e

e AB AB 13TU | AB3TU PA2 SA1 SA2
* Sional Min Sienal Min Sional Min i 1Min Sional Min Si 1Min
BN atio* P18 ratio | 218" | ratio [2'81 ratio| '™ | ratio | 8" | ratio
A. baumannii BCRC15884
A. baumannii BCRC10591 295 | 52 | 50 [0.89| 44 |0.78| 56 |1.07| 52 10.92| 47 |0.83
A. baumannii BCRC 15417 | 271 | 6.2 | 44 |1.01| 40 |09 | 40 |09 43.5[098| 40 | 0.9
genomic species 13TU 46 |0.8512173 (40.24| 39 |0.72| 40 |0.74] 54 |1.17| 44 |0.81
A. baumannii BCRC 15423 | 46.5 [0.93 | 47 |0.94 |1751.535.03| 45 |09 | 48.5 [{0.97| 50 |1.03
genomic species 3 45 1093 | 42 |0.87| 43 |0.89] 284 | 59| 46 |0.95| 48 |1.04
P. aeruginosa BCRC11633 | 38.5 | 0.68| 43 [0.76 | 40 [0.71] 276 |492| 34 | 06 | 56 |13
P. aeruginosa BCRC 10944 46 1093 | 41 [0.83| 41 |0.83| 49 |1.06] 2045 41.73| 634 12.9
S. aureus BCRC10781 41 10.68|43.5(0.73| 39 |0.65|59.5|1.36|2240.5/37.65| 794 |13.3
S. aureus BCRC 10451

*2 5L & /B~ negative 3 EL
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=4 | SAl SA2 AB PA2 3+13

R Tk 7] Min Min Min Min Min
1}2% ﬁi average ra tiO average a tiO average a tiO average ra tiO average ra tiO
MSSA 10 | 11203 | 277 | 3311 | 819 | 372 | 092 | 404 1 363 | 0.89
CNS 10 |68225| 145 | 1826 | 39 | 462 | 098 | 468 1 372 | 0.79

MRSA 66 NA 2469 | 623 | 355 | 099 | 396 1.1 35.8 ]
PA 61 NA 52 12 42 0.8 139 2.67 41 0.78
AB 49 NA 41 095 | 180 4.2 42 1.05 36 0.85
AB genomic 3| 3 NA 36 0.76 36 0.76 47 1.3 279 5.9
ABI%?SMC 21 NA 38 0.9 40 0.97 41 <1.02 | 264 6.4
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PR ip R 4 (respiratory  tract Infection ;RTI)
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3
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5. =B #Avgx v ¥R 4 (eye,ear,nose,throat and oral infection; EENT)
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T.AKEZ% R R A (skin and soft tissue infection; SKIN)
8. H & i g &4 (other site infection; OTHER)
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3P FRA Gk A2 R 4 (central nervous system infection)
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B FiE BcF £ L]t & %L g R (Colony Count 100000, ml) -

6 FLoIEFLIE AR E -
7o~ &t F Acor (Asymptomatic Bacteriuria ; UTI-2) & 3 ™ 51 i & iz -

X

P

- R RRBA LT -GN o FAYREFTERE L EFE SR

ARl RS B RT B R 0 A H AR R L RS E

2 & %L g B (colony Count =10°/ml) » 732 % 12 jic? 4 2 Ag
WA o

CHEE RS E T - FN oF ARG RE T ERE L AE R

éﬁ‘*

B s MR AR s L FIER S B P ROF Rk oA 0 m HRRE R LA P
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% (Tracheobronchitis) ~ w4 5 ¢ L (Bronchiolitis) ~ ** 3k % (Lung

Abscess) ~ k% (Empyema) & -

A TR S ORSTAUE R LB, B E R v AR
AR AR E R ke ETRAREAEA R > G T AR
2+ iE - iﬁiﬁ
(D FIF g paiie AT Ao it 3 -
(B)et e o idr 2 LR F i 5 1 o

332



o RN Z B ARk AR AET ML
S RAr2 BT IAT 2 B S h e~ ATHR R R R e e s ke

B~ el oE el 2 gl B Pk seke Y L Xapnop R iE S IE ,_gv»);

-:ﬂ N
\\ TB
=\
W

\ ™

g
N!

;IJ |:F-— IE"—"Z

(MD)d R3VF B3 A4 F Bt & T2 4 > s % A H0KS

&

f
(B)rs w}L{E’ln\ WP 2R F e

(O FHMF o & &2 H 4 -
= ~ 2 v T ey 2 g 4 (Other Infections of Lower Respiratory Tract) £

T FiEEE - Iﬁdﬁ :

1 - o A R s & A B B R R B T B

D - IR B F IR 2 T, o

3. EE MmO IRE SR kA e

bR iz g 4 (Surgical Site Infection)

— 44D EFTEE P PIMERE S (SS]) AR T g bt
B % 5 (Incisional SSI) 2 P& / ez 2 b3z 4 5 (Organ / Space
SSI) erv s ArimE “AEEZATESR" S TLTorc 2 ohpm
PR E F G g g }éi” 2. Pym3Ris o 7 4;}1*&;« A IT'%
To/ORR2ZMPEINER L g R e E RS S i B R (S fE
i (L g LR

@t v 2 bR & 4 (Superficial incisional SSI )

\4

ks

SRR TAEE(D) R B AFL AL AN o

(DR FMe AR ATz e o2 24 Tl - FE

333



SO NEFARENS E AR AR MRS B SRR LK

T TSR A - T R AR B IVEIE s g D

= ~a27F
PFEFLIBAR o Lo AR S E G
w~“ﬁ%ﬁéﬂiw R8T i 2o o 2 R g A K o

B~ EdR v 2 bz g 4 (Deep incisional SSI)

SF R PEE G TAER (D kR F PR B AE L L
S AR S FHENEF PR A LS - D QR % g
Moo Q)R & # Bl & 450 ek (Aovoi s rup é]) oo PEGT
7| — IE—‘F*]‘:
- FEST T g RS o d BY )RR 2 SRR NH R
b oo

BRI

A L
-~ BF [z ehERi-g 4 (Organ/ Space)

\'\1} =i
-
i)
)
A\
ﬁ-%
RS
*3
4
= .
e
< W\
1
ﬂ
S
=
\4
N
K
ﬁ‘/
ES
ol
[e]

HREF SRR LPPIERE A s ER (2 oiph) gd b
LR A F ROTE L PR B /RPN E R AR

FE G TAERE (D FE R FEMPFRF R AF L IS RPN

FHEAFEREAEL RS- ER QR AEEEFT M - QR

334



ApEeden @i (2 okt gd bR R S AR D Y

ﬁ_ofg"ﬁ“rﬁjf{f@—;ﬁ—ﬁ :

i

CBE R 2R ABESd o dlia oY EAEF T ERL X
£

PE o JLPET ARG v R B g g o FI R A TURIRE vz o e

= ;g % (Bloodstream Infection)
% ~ R ML ng % (Primary Booodstream Infection) ¢ 35465 8 2 o in
B % TR RTe g o
- ~ W% FF 2 o i 4 (Laboratory-confirmed Bloodstream Infection) £ 7

TR E T - 7E

P
| i EARNREE P SR AR T B AR -
2 - B 4 4 %&(Fever) ~ 4 4 (Chill) & 1 /& i i (Hypotension) % gk i % =
N B PRl S B
AV} B2 bR d AN LMY S AR ¥ L2

ot At U2 R LAY -

335



(B)s it s % wr A BN 2 e F S A ¥ B2 B 0 A
KE-2FLETQRF LR R0

B
(C)a it 2 LR F b i > 2 lcd Bt B v M2 R AR M -

T }g“‘"‘j—ri—%ﬁ v Eﬁ}; FESEEMR S SPAE
X

%ﬁ%ﬁfiﬁ’fﬁwaﬁﬁﬁ—ﬁﬁ
(A)? B REE2ZA 2R RES > TANZ i P
’4#71?}311’_‘&&]*’7 ‘%ﬁ‘fgﬁgo

LV Y TR RO N SR SRR

AR LR

SRR

LS A=

E’E§i$%§$iﬁi%$%
= L N

CFURF R B HEHE > B gt 5o 8

(C) s it 2.
FliE - T

» §& 5 Bz Jg (Clinical Sepsis) & 3 ™

1 - B3 2b8 0 e nivz R F 9735l 42 2 % g (Fever) ~ o B i#F
(Hypotension) #¢ > /i (Oligruia) ¥ f&/k etk 2 - 38> 2 &5 7 7]k i 5
y‘_ﬂ—/zf\%‘_l_félv} _ﬂ_/%P\—‘ﬂ-&Lm}%'F)@JZO

(A) & Bt i 35 4
B)YH vl PHLIEEF -
(C)%gif"'f%‘f?{ﬂ. ST REZRA Z R o

ZEH U oo navz. R F)AT5l

Q- T2 B E

ISR Al
ﬂ_/’?]]\dﬂ.#m}%ﬁ)@'ﬁ °

(A) A s 3% ~ b R & R EER
F]’;&,F]7 ‘3_;4"'%]10

(C)?ifj':%“]‘?{ﬂ. RES RE A Z R o

o~ g s i % (Secondary Bloodstream Infection) s ;%2 32 % 4 3t

A BT - B B ARG Mo

(B)# v niziz

22y
%2 % % 3uR % (Gastrointestinal System Infection)

336

FL



ST ALK SR UG I ERAZHT A R AL

34
fﬂ}
e

% ~ % § X (Gastroenteritis) & 3 T Fif i+ T - IF

-~ EBFA 2RO TARE - ) EHEA T FRLAEE 27
od LR A MR F1rE A (Gl Ao ¥ e B iR Iﬁri}ﬁah?
%)z:l]%‘j'ii: N ,Qg@% _%E:) o

=
ol

-

B AN =0 - D PRI NN ST

1 - EARALISH I REARIFERBAF -

2 FRATIHMERLN AT FERBAT -

3 - EAAL R RIS R FBE KR AR

4 - d mgad dRaweERE AT S ERBEAY ¢
Sy

AR T AL H e

=

» 35 (Hepatitis) s ¢ & § 258 v @ suivz RFI9r5IAz2 S S 57
o R ek s VR KRS G 2 BN L TR R
ERIE ¥y TR E - Iaiﬁ :

_ A"'J B3 N ij BF- ) * ~ Delta’+ ,\\;fm}gy ;}mgﬁ); ){%p P& ]4—‘!2 o
SRR BRI ¥ o

CFjife T FY o4 IE 0% g 4 (CMV) o

\

'

%~ B $23 7 4% & (Infant Necrotizing Enterocolitis) & 3 2£# v ¢ usr2

Fa F19ral 422 vRed ~ PRV 2 AR T 75 A8 (Prefeeding Residuals) & fe/k Jg ki

A PEFERES A B2 0 UE AR R AT RG T A
B

—- ~ 3% 4% # (Pneumoperitoneum) e

337



~ %5 i~ § (Pneumotosis Intestinalis) ©

C FFEEA 2% % § (Unchanging Rigid Loops of Small Bowel) °

M-

# - 5% ¥ i B % (Gastrointestinal Tract Infection) & 32 &3 ~ % ~ /] % -
B E LB 0 B e REFY AR gl o B TAEEE- L
R i%)ﬁaﬂ%ﬁﬁgﬁ»;&%%éﬁ # o R 47\;%‘;}%;5 .

S~ B EE T e A2 R FAT AR 2 B eRew s vRek ~ PEIRR R 2

7

2

BRRFERFFEMNREIIR > ¥ 5 T A0EE T IE'% .

1 - 20 s PARSLIR & & h LB T2 SR T B2 SR A R s
RO AP o B

2 - Y S PARER A A AL E 2 SRR Sl ey 1 g
FLeKOH)R E ¢ AT RkAy A aMERATEFR

S PALE me X o

A

o
F
¥
.y
e
>
&
-
=
1 N
¥
ok

N

TR LG R AL B
CRARBRBEFRBR(GAARARIE AL DB L) -

T~ o g % (Intra-abdominal Infection) @ 32524 ~ & ~ 3F(+ 149+

On

:"Uf S~ B S RN OR T AR TR E H U AT 2R 2N B

fL g e R TAlRRE- T

1 - 2?0 SR PR 2R 0 SRR A N S o

2 - EpY A HEEied o FIRRF AL U RN R R ERE -

3+ EF 2R T AL RFIATIIASZ AT~ dEes Rk~ RN R 2
FRETREREMEA A N F T AERE-F Y

(A)d *h LB se2 SIIRAT B2 5105 > S H AR P K o

338



N

(B)L ¥ & 11 e do Bt B2 3l S s U RS A

Woped e

(C)i i3 & A I et # 0 T 2 RE T B R 2 EHF -
A K foic 3 g % (Skin and Soft Tissue Infection)

FHARES HEREL - ERRER CEFREE - TRY A
KSR S BSR4 0 R IRBIINER L o
%~1§E%6HMN&MM£?TN&ﬁE—ﬁﬁ
— S %F’ Hf%ﬁ/,,\ ,,\.47:

SO BRI EG RINAR SR e A RITRAEREAA 2

1 - padn i dr e Pz 51t i Pode o S & 4 A BeE FE o R
SN IR SOY RN NPV S TR

AR R TR UV iy i

3 hRAHYL BRAFRF B

4 - pd2 bR HEERETHRS P E 0 o

5 s FFARF LR H e -
o~ iﬁ“*.ﬂ_%‘«},& Z (Soft Tissue Infection) & 3= 3 7 {4 93¢ & (Necrotizing
Fasciitis) ~ g % 1% 3% Ja (Infectious Gangrene) ~ % 7 £ § = & &
(Necrotizing Cellulitis) ~ g % t23~ ¥ (Infectious Myositis) ~ i# < 5?
(Lymphadenitis) ~ # * X (Lymphangitis) % - £ 3 T 7% i
= RN AT P2 g1 g ﬁ%#’wféﬁﬁﬂ%i%ﬁ°
:\%&%&j%ﬁémﬁo
CER A e ERE AR E R AL ER Y

'

339



1
2
3

-

1]

1

BN L G AR SRA o BARETRR R EA T

SRR SR UV S

R BRI E s B o
o FAME b AR
% -~ #&% & % (Decubitus Ulcer Infection)

"[?5 SEL N IR 8 » A

Brfglt RA AL TR R EAIE o P 4 T A T

L 1A ER F PR B R i b
R R O SR o

£ g% 2 g % (Burn Infection) & 3 ™

— N {%/%%’ "\’}lj 5%*{& /:u;l'ﬂ o

— > v

R) e ERik b kAP R
YETE IR B AT B (dok ik 2

FEEM G PR (ki

7

},], 94_1:7//1-/3/_‘ ;'Z'
E)’_P FE it ix IEFI.

V.

FRHAERAE T F R 2N
%%@ FAESCEENR &

ip O EBe s LA A3 e oo

;Jx;_{:-l‘:r—

TR
Aot~ 3

O ORFEAG T Y B

\ g
*
Qe
A&
i
%
G
_3
-F
pac
5

iﬁ%%ﬁ%ﬂ%i%ﬁo
2

S Y

ﬁ%f{ﬁiﬁa_‘f_‘"ﬁ'ﬁ}lj'x}‘ TI_IE;FI’]Z:

TR AR R

1 -
2

T
SRR SIS S

HILte b A

x

A

b}% o R R

‘\

340

L SCYENCE/ETE SN ECE

BT B Rp A R o
LR AR BCE TR



3l R AEGINE L JN RN E SRR RS BRF AT
FHMER AT HRS B BT T BT RIH S AR
T~ 5 59k & 5 K (Breast Abscess or Mastitis) & ™ 7 i i i - 35 F ¢

- B FRIA BN ER R B R AR G AR

S EEY A REER F RIS E VR R E R
S RFHEESN S RIFE LR D G F LAY -
M~ A74 529 % (Omphalitis in Newborn) & 3 7 51 % iz - 5 4
- ERIRF LA G AR gk Y TR E-
1 - AR &L FRIATERZ A SRR EE S
2 - h B AESBIKLF Y o
N BIRZE o w ﬁ}g P A s o
5~ B 2% & 7% (Pustulosis in Infant) & § = i & iz - 5 4 ¢
— ‘gggg»}; H%;g? 3 mePgE;F lyﬁ-.ﬂz 0
SRR FLLTGE LR
P RTE 2 L FRAEINR 4 (Circumcision Infection in Newborn) & 5 ™ 7

[EPENERS Iﬁ;ﬁ :

bl
4
BN

ATE 2 ARBNEG F e RARA FTRAENR -0 0 2 d TR
ANz 2 S AR 2V ALFERP REFFLELLT G

341



¥ 4obf &2 g % (Bone and Joint Infection) & 4= % &£ ~ B & & e B & 2
R R E R A
% ~ F 8 (Osteomyelitis) & § = 7] i & iz - 5 4 ¢
-~ EEE AL RN P
sEgEY A e sE e R PR
SR A R R T e e ROFISI AR FE S AR 30T &R0
HaBR BRGNP ERAREAREIL T
1 - s & A st #F o
2Rz IRE A BIEE
3 REMRE LR R ERE
oM & R B2 g % (Joint or Bursa Infection) £ § T Aix it iz -
- S HERB LG S AR -
CEGE A e RonE ARG MBS R b2 B

ZopA R AR e AL RFTIIAR BER R B B S

<t

L ME IR £ L S-S E A RN S
CHERZEAFNLAIREFT IR MAFE 9 Tk o

B A2 B H

MR R E BREBME

CHERZ M M AP ER AR T B RT 2 bR

%~ 12 % F g % (Vertebral Disk Space Infection) & 3 = 7 if i iz - K
- Y N BRIt e BRSNS P

by

A A e ORI & R S 2
©RuATZ R FATAAR 2 R IR O 2 sk 0 ¥ e

bl
|
=i
WL
\FF'
fmt.
<k

342



AR IR F BEH R
e B 2R T e gndr R TIPS AR 2 B B R f 2k 0 2
SARE G R R ER
SRR R 32 g % (Cardiovascular System Infection)
FHBMAFEMRB L P el v d X R IR R R
B B RO R i e R b M
%~ &% & IR % (Arterial or Venous Infection) £ § 7 5% i £ - 7 ¥
SRy - ES LT - R W jwﬁ > ¥ /f}‘, A A R
%%éiﬁ%%%@ﬁ%°
oA A e R AR F R A B R
CRFEE S S R e BRI TRAERE- I TG T A

i

ER-

R
1 -2 FREREAFUEIERLZ A ARERET BY -
2 RF A RBALLREESELY

ok BRI R A RS 0 DAL R B R AL R R LR
ﬁ_dﬂz °

3“%”Ti@ﬁ’ﬁiﬁé‘%%‘ﬁﬁﬁﬁ‘@&ﬁi‘wwa?~
i A o BET TR E - 0 2 Tl
1-i%p@ﬁyﬁuifﬁg%%’ﬂﬁ%&ﬁ@41%ﬁo

2 -G R RRA LR A SIERY -

o~ o posk (Endocarditis) & § T 5 iE i iE - xaiﬁ :

- PR RS A AR E

SN EFE T e Az R FATS A B AR e v R

lﬁ.“gk\ﬁ»fﬁeﬁ'i@(i&d-&ri P~ ;I"F]E"L‘7 ﬁ%»u.ﬂ-’-‘fﬁ]""’ﬁi “FLT:’F)‘

343



WMo rRNcBEZITFE

Y A0 -Xi L
4

5

B AR 2

C R

AN R TR T IEE Y
FEFETRAEEMAESIE

22

x 51]

\—%IJ—T,E@}':Q,ETJP

AR A 2

it ix - 18

=

18 BEEH R .

2LH v

&

(de2 5 F 2

ORER R ;
1 -3 2aiposdtdigs F
O - Find MEENE A N R AN
%
3 i R R

=~

Ny

F

NN

5 .

-~ s & X (Myocarditis or Pericarditis) & 3 T 7

- Y A PRI e RN AR SRR A4
=~ B EH v e uAvZ R T lAR2 RS W PRI R B
FRRA A EA > 2 g T AR E- H
1 - RBAEF P eoivifoe L2 o

344

g

FRERE F%'Ié‘;ﬁ °

SRR R AR AT IR ATORR L E R F

© ATl FlATalde 2 g e
R ~RER G LK G (B4
VERN - TN B
gl Fio

)~

Q;ﬁ;/, ‘]’V_—;J

o el

LR R R ARF s B

FALS AR B R G ATEOR L B K

iz

L

% =

: TRk R E S TR (&riﬁ—?i

-

1)

-

g

- T8

E)
¥

LR AT RS P

RRIE 1F X~ vt

R AR



2'.\1./1>? im}ﬁ'ﬁf@pf%r}‘k°

R AT ORHRE R R ERE
DraFF T e B 2R AR A L QAT A S o

- ANTED B AR T R FA A H R R e

A R et PR R ETRRER EA I G T
/l:,{ /i 2 _ j".‘lj
N =1 B A

SRR o o k%'mﬂ;'p\liﬁuk7ﬁa4t,ﬁ BINA K LE A AN
£ ~ %% X (Mediastinitis) & § = 7] if i iz - 75 X

-~ I R BRI B ROR R R R > s R A I by

NE N Y. ‘E.‘%‘a}?:,l_‘i%ﬁﬁ@ Bt HIR L’\;ﬁ%%

= ~E 3 #9259 F 7 48 T (Sternal Instability)  §2k A4k = - & >
£ —T;f :
1 - %%t kR3S o

RN U SRS G N S SR b

3 - x-rayi & P mEIRIER T o
o - KRR B MR E MR 7 RS R

FRATRREMKRE- 2 G TAlFEEE-EE

345



b

1 - 0%kt JRtR A o
2 ¢ iR ARSI B A S B K -
3 - x-raytk & # MEIRIER R o
? A 2 % sv2_ B 4 (Central Nervous System Infection)
?@Pﬁi‘wwk*W*&~a%'wWMwifﬁ%%o
~ §E P & % (Intracranial Infection) # 4z %% % (Brain Abscess) ~ AT %%

& %4 (Epidural Infection)zt & * % g 4 (Subdural Infection) ~ % %% 3.

(Encephalitis) - & 5 T 7] i% & iz - :Eiﬂ”

‘iﬁﬂﬁ”ﬁﬁﬁﬂﬁﬁ%ﬂ%%ﬁ*@mB%ﬁ%%°

i‘ﬁﬁﬁﬂ?°mW7@ﬂwﬂa RN A B RLE S

T
Sy
T
i
= A
*'zL
'W\
4
—q
fat)
3
=
o
H
w‘a‘*
—
s~
~
4‘..
‘%
RS
E|
(o]
)
W
f?\‘&
RS
e
Rl
=
[

Eofid RiaR) 0 T3 TAEREo K
1 - e 2 b i 0 AR 30 B2 7 B B3R ROk R B R
wETERMLTE
2 R RERRLIARF E BEF -
3 HME LG RALEGE -
A - fFFMF BT R ARZH K
- R BN E G E T e A2 R T Ae 2 o W BRAE 1L

wlvz @ FLNNE 210

‘?\7‘
o

S N SR A R R R TRA R A 9T (e
SRFECPEIR B AL B EG 2SRk 0 2 T AliE R

- 18 ¥

f
1 - 20 2 AR S B B B (8 e k0 BB AR
AT ERML S

346



3

2

3 .
CE PR B R A

4

w8

~ Py

~N

N

’

CE R R IR E S B

CHAE LR AL RS

X 2 % ® K (Meningitis or Ventriculitis) & 3 ™ 7% i% ix - Iﬁﬁ :

AT KA BN P

24y e i R T A2 B~ HAVED - A g -

T R~ RS B R TR TR E - 0 (A F R e A DT
T gy 2t Fie) Dy TAREE- B

1
2
3
4
5

* F‘“’%“’?{,’i’ FJ _‘]__T‘ﬁig'ét A g\ﬂ )Fﬁ"-‘[‘ N E\;%J‘%T;]-%/}é&’l) o
PR MR Z A VAT R AE R & o

R RO Y R e A
S é“’gsini’ S FJ\”QL;}';@}%‘! K fﬁ-p F5 ]“}"'z o

. .u_/;a #mgﬁ;)@ %%1%’4‘:—3 °

‘“%”Tﬁﬁ’iﬁﬁﬂﬁéww@ﬂwﬂt B MR B e

ﬁ&ﬁ%ﬁ~ﬁ'ck4wfﬁw%$%w »@E%ﬁ;%ﬁﬁ)uﬁi

-iﬁ%%b@ﬂﬁi%%o
'P(f%%‘{ﬁili}‘xfé‘ﬂ.n }7\/1373}'@}%7;7@3)"5‘}"%°

CE PR T R A

347



-~ A ARG K 2 ¥ 2%k B (Spinal Abscess Without Meningitis) #° #£2- /A
Ralie NPT OEZ R 0 o g BRI e v MR 2 TRaT 2 Rl s .
2R TAEEE- R
- FREZ A SRR T 2 R ER A SR P

S A S R 0 e R T e B TR A R P A e T R
LK
=~ B 2 v nAvz R FAr A2 B R IVRG C FINAE R - A A
EATE TR T s TR - 0 (2 W F e T B
j%ﬂg&%iﬁ@bﬁé%)uﬁﬁﬁT?M%ﬁE—:ﬁg
1 - drfrhifesd by -
2 - RBMF Ly ¥ ARG L
B A2 2 v w2 4 (Eye ~ Ear ~ Nose ~ Throat and Mouth Infection)
3 ~ B (Conjunctivitis) & 5 T 7 iE * - A
- 8 B R AT R (AP e R BRI RO IR PR
FoaRArBNRERY
SRS HARERYRG AR 2 pk 0 T TG E- R

1 - BHF 2 F 4 AFRMEPF 20 K o
2 - EFRE N o

3 - BRI AN ARRER AT HER S PAE e o
4 - BB F LA BE LB

SRR AU R LU AR OV DO S FEX- S
6'15'-‘?%‘#1@1;}[@; LELH A o

348



Rt ﬂi 'gﬁ,,iﬁ’na\

EEE

e IRATZ. B FAralde 2 PRBER O ‘7?5‘44

B 4 gt =
P’i";}i\ v [0S

T T AE R E - iﬁ—%z

T L E R

1 -F22de-
2 - h B ERSPIKLFE
J-hrzfRE B

% ~ ¢t B ¥ (Otitis Externa) £ 7 T 7] % i iz - :E—g :

L
Rl 8 - R I DI R ;g’gﬂr,ﬁ;;}%ﬁ% .

— N ,‘

SN R TR T N

—_ )

b2 %%J%E%m%i%%°

AR E- T

# - ¢ B ¥ (Otitis Media) & 7 T 7]ix it iz
- Nl HRFHA LR EY A By, Sk N
S~ B EES BB B L B M

—_ R

7 e

iz~ p 2 Y (Otitis Interna)Z 7 =
B> EREFLHRIMEPH -

FE i ix— ;ﬁﬁﬁ

= Tfii 5 BT o
2~ F R K (Mastoiditis) & 3 T Sl iE 2 iE - A

SRR AP TS A A I B

FH YL A2

7

=i
b

-~y =
7

}'IJ}‘,-]:F—IE_F

4 ;}'ﬂ o

¥

] - R P AL RAFR

2 R ALRF A

IR R TR R E AR 0 2T

349

mvﬁi»ggékﬁm%iﬁﬁo
k=

X\ 2k e Yok 4L
o da > B Weis fRiR <

RFIETS AR 2 BN S ROR >~ B

&

A S BROf R

6



[

& ~ v ¥R 4 (Oral Cavity Infection) 2 #3% ~ S e e 7 # 4 - £ 7 514

B IE-%

-~ BEA TR kRS SRA SR KE S F

S EEGRE  EEY A e Sn e AR 2 v opp v R}

2 g H
ZNEGORE hR F UARE 20 oA T AR 2 MR R % T
%E—ﬁ’fﬁTﬂﬁﬁL—ﬁﬁ:

1 - ZF A maFRMEE S -

233" PALi AL
3 AR LSRR AT HER I P E W o
4 - vopmisi 2 LR F s B
5!
6

S

. § 2 EY) iﬁy’ \” z< ;{ j N a4 RN
ngf—'il’”‘”——‘t B R IRZ LR o

a2

S

iﬁa’ét-ﬁ °

i FRAE T L
3 -

F| ~ § ¥ (Sinusitis) £
- WRELRRS SRR A 4 miﬁﬁo

A

S EFBE SRR FORRE SRR R RBRA R IR
%E—ﬁ’fﬁTﬁﬁﬁt*ﬁ%:

1 - % %1% P ¥r(Transillumination) 3 5 4 o
2. MEHRG @44;@{%% o
xo~ oo g B 4 (Upper Respiratory Tract Infection) & 4% ¥F] &
(Pharyngitis) ~ & . (Laryngitis) ~ ¢ & & (Epiglottis) - & 5 ™ 7% i+ i - 18

x

P
= ~FOEE S CFRNE o BRROR U B el VR R A e B TR

B ES I 2 TAlERE-

350



]S e~ fREFCIE A S A B
CF AL

ERIEC R RO SUVC R L I

Cak R AR Lt L R F A B L
AR 5 R ARLH A o

60 EARARLK AT A BomTR i B R

= W DN

—~

S AT B g MR e b s SR R
7k \Plﬁfﬂ”ﬁ }%ﬁ\w/m#iﬁ;ﬁz}i;}%xiﬁjg ,_E_r»ﬁ—;:;“lf 1 —IE-%Z
1 - Fls vy g REIVEA ;gg_hlr/!ﬂi’al#-ﬂ.ﬁo
2-?21%%0
3 hiRREAARIMLSF
4R R R HERE L2 R E s B e
S.i%ﬁﬁﬁﬁﬁﬁ%iﬁﬁ%o

4 78 % 5o % (Reproductive Tract Infection) s 45+ g p % ~ € 1527 B 3%

.—-

_,\

R CKETRPLEIETI LA ET LR L
% ~ 3 g P (Endometritis) & § T 7 i - o

e 1L £RER 40 P2 3 7 (Brush Biopsy) P~ ¥ + 7 P 2 ke SRR
TR R > PG BFEENR R AT FRA EREARRESD

# ~ g1 B % (Episiotomy Site Infection) £ § T 7]k i iz - 3 ¥
g}wkypa i gk’fiﬁlmk"

N gf§*7 FJ;@}%&%\B%:)% o
%~ i 3 R % (Vaginal Cuff Infection) £ § = 7 i iz - 38 &

351



EE TR R A
S BT RIRR -
BRI S R (AT 2l iR AN A ;Q;)P‘aﬁio

B Hv 54428 EE 2 R % (Other Infections of The Male or Female
Reproductive Tract)# 32 % 1 ~ &% 1 ~ @ 7 ’;;j"\ 3 E
HviFmt 2eR2gR 22 o I TR BRETREL 57
SRR B A ARy, A SR P
S A SEE R AE RS Y
RS s vRe s E S RO S BRF)  FIREETRA A TS I 0 8

bl

- =

TAE RIS T

1 F AP

2 iRF RGP E
> £ B R 4 (Systemic Infection)

f?},g\;—’##ﬂ —’151;\30;:]}‘3?5 ’rﬁ@ﬂg%ﬁﬁjﬁ“fgﬁ)ﬂ%°t“ﬁﬁ@%§

RS

ﬁﬁiéi’ B BTG TRIR 2 BT H) e Bl4e 1 7 (Measles) ~ K
(Mumps) ~ 4& B % (Rubella) ~ -k & (Varicella) % » fe 3 F 28 2 o p g % o

352



FE R FR R 4 41

Tier 1. General Recommendations for Routine Prevention and Control of MDROs in Healthcare Settings

Administrative
Measures/Adherence Monitoring

MDRO Education

Judicious
Antimicrobial Use

Surveillance

Infection Control Precautions to Prevent
Transmission

Environmental Measures

Decolonization

Make MDRO prevention/control an
organizational priority. Provide
administrative suppert and both fiscal
and human resources to prevent and
control MDRO transmission. (18)
Identify experts who can provide
consultation and expertise for analyzing
epidemiologic data, recognizing MDRO
problems, or devising effective control
sirategies, as needed. (1]}

Implement systems to communicate
information about reportable MDROs
to administrative personnel and
state/local health departments. (i)

Implement a multi-disciplinary process
to monitor and improve HCP adherence
to recommended practices for Standard
and Contact Precautions.(IB)

Implement systems to designate
patients known to be colonized or
infected with a targeted MDRO and to
notify receiving healthcare facilities or
personnel prior to transfer of such
patients within or between facilities. (18)

Support participation in local, regional
andlor national coalitions to combat
emerging or growing MDRO
problems.(/B)

Provide updated feedback at least
annually to healthcare providers and
administrators on facility and patient-
care unit MDRO infections. Include
information on changes in prevalence
and incidence, problem assessment
and performance improvement plans.
s)

Provide education and training
on risks and prevention of
MDRO transmission during
orientation and periodic
educational updates for HCP;
include information on
organizational experience with
MDROs and prevention
strategies. (18)

In hospitals and
LTCFs, ensure that a
multi-disciplinary
process is in place to
review local
susceptibility patterns
(antibiograms), and
antimicrobial agents
included in the
formulary, to foster
appropriate
antimicrobial use. (IB)

Implement systems
(e.g., CPOE,
susceptibility report
comment, pharmacy or
unit director
notification) to prompt
clinicians to use the
appropriate agent and
regimen for the given
clinical situation._(18)

Provide clinicians with
antimicrobial
susceptibility reports.
and analysis of current
trends, updated at least
annually, to guide
antimicrobial
prescribing practices.
(18)

In settings with limited
electronic
communication system
infrastructures to
implement physician
prompts, etc., ata
minimum implement a
process to review
antibiotic use. Prepare
and distribute reports
to providers. (1)

Use standardized laboratory methods
and follow published guidelines for
determining antimicrobial
susceptibilities of targeted and
emerging MDROs.

Establish systems to ensure that
clinical micro labs (in-house and
outsourced) promptly notify infection
control or a medical director/designee
when a novel resistance pattern for
that facility is detected. (15)

In hospitals and LTCFs:

...develop and implement laboratory
protocols for storing isolates of
selected MDROs for molecular typing
when needed to confirm transmission
or delineate epidemiclogy of MDRO
in facility. (1B)

...establish laboratory-based systems
to detect and communicate evidence
of MDROs in clinical isolates (iB)

...prepare facility-specific
antimicrobial susceptibility reports as
recommended by CLSI; monitor
reports for evidence of changing
resistance that may indicate
emergence or transmission of
MDROs (1AA4C)

...develop and monitor special-care
unit-specific antimicrobial
susceptibility reports (e.g., ventilator-
dependent units, ICUs, oncology
units). (IB)

...menitor trends in incidence of
target MDROs in the facility over time
to determine if MDRO rates are
decreasing or if additional
interventions are needed. (/4)

Follow Standard Precautions in all healthcare
settings. (/B)

Use of Contact Precautions (CP):

- In acute care seftings : Implement CP for all
patients known to be colonized/infected with target
MDROs.(IB)

== In LTCFs: Consider the individual patient's clinical
situation and facility resources in deciding whether to
implement CP (I}

--- In ambulatory and home care settings, follow
Standard Precautions (Il)

---In hemodialysis units: Follow dialysis specific
guidelines (IC)

Mo recommendation can be made regarding when to
discontinue CP. (Unresolved issue)

Masks are not recommended for routine use to
prevent transmission of MDROs from patients to
HCWs. Use masks according to Standard
Precautions when performing splash-generating
procedures, caring for patients with open
tracheostomies with potential for projectile secretions,
and when there is evidence for transmission from
heavily colonized sources (e.g., burn wounds)

Patient placement in hospitals and LTCFs:

When single-patient rooms are available, assign
priority for these rooms to patients with known or
suspected MDRO colonization or infection. Give
highest priority to those patients who have conditions
that may facilitate transmission, e.g., uncontained
secretions or excretions. When single-patient rooms.
are not available, cohort patients with the same
MDRO in the same room or patient-care area. (/18)

When cohorting patients with the same MDRO is not
possible, place MDRO patients in rooms with patients
who are at low risk for acquisition of MDROs and
associated adverse outcomes from infection and are
likely to have short lengths of stay. (i)

Follow recommended
cleaning, disinfection and
sterilization guidelines for
maintaining patient care areas
and eguipment.

Dedicate non-critical medical
items to use on individual
patients known to be infected
or colonized with an MDRO.
Prioritize room cleaning of
patients on Contact
Precautions. Focus on
cleaning and disinfecting
frequently touched surfaces
(e.g., bed rails. bedside
commodes, bathroom fixtures
in patient room, doorknobs)
and equipment in immediate
vicinity of patient.

MNot recommended
routinely
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Tier 2. Recommendations for Intensified MDRO control efforts
Institute one or more of the interventions described below when 1) incidence or prevalence of MDROs are not decreasing despite the use of routine control measures; or 2) the first case or outbreak of an

epidemiologically important MDRO (e.g., VRE, MRSA, VISA, VRSA, MDR-GNB) is identified within a healthcare facility or unit (/8) Continue to monitor the incidence of target MDRO infection and

colonization; if rates do not decrease, implement additional interventions as needed to reduce MDRO transmission.

Administrative
Measures/Adherence Monitoring

MDRO Education

Judicious
Antimicrobial Use

Surveillance

Infection Control Precautions to Prevent
Transmission

Environmental Measures

Decolonization

Obtain expert consultation from persons
with experience in infection control and
the epidemiolegy of MDROS, either in-
house or through outside consultation,
for assessment of the local MDRO
problem and guidance in the design,
impl ion and luation of
appropriatde control measures. (16)

Provide necessary leadership, funding
and day-to-day oversight to implement
interventions selected. (IB)

Evaluate healthcare system factors for
role in creating or perpetuating MDRO
transmission, including staffing levels,
education and training, availability of
consumable and durable resources,
communication processes, and
adherence to infection control
measures.(/B)

Update healthcare providers and
administrators on the progress and

ffectiveness of the ir ified
interventions. {IB)

Intensify the frequency of
educational programs for
healthcare personnel,
especially for those who work
in areas where MDRO rates
are not decreasing. Provide
individual or unit-specific
feedback when available. (IB)

Review the role of
antimicrobial use in
perpetuating the
MDRO problem
targeted for intensified
intervention. Control
and improve
antimicrobial use as
indicated. Antimicrobial
agents that may be
targeted include
vancomycin, third-*
generation
cephalosporins, anti-
anaerobic agents for
VRE: third generation
cephalosporins for
ESBLs; and quinolones
and carbapenems. (IB)

Calculate and analyze incidence
rates of target MDROs (single
isolates/patient; location-, service-
specific) (IB)

Increase frequency of compiling,
manitoring antimicrobial susceptibility
summary reports (/)

Implement laboratory protocols for
storing isolates of selected MDROs
for molecular typing; perform typing if
needed (/18)

Develop and implement protocols to
obtain active surveillance cultures
from patients in populations at risk.
(18) (See recommendations for
appropriate body sites and culturing
methods.)

Conduct culture surveys to assess
efficacy of intensified MDRO control
interventions.

Conduct serial (e.g., weekly) unit-
specific point prevalence culture
surveys of the target MDRO to
determine if transmission has
decreased or ceased.(IB)

Repeat point-prevalence culture-
surveys at routine intervals and at
time of patient discharge or transfer
until transmission has ceased. (IB)

If indicated by assessment of the
MDRO problem, collect cultures to
assess the colonization status of
roommates and other patients with
substantial exposure to patients with
known MDRO infection or
colanization. (IB)

Obtain cultures from HCP for target
MDROs when there is epidemiologic
evidence implicating the staff member
as a source of ongoing transmission.
(18)

Use of Contact Precautions:

Implement Contact Precautions (CP) routinely for
all pati colonized or inf d with a target
MDRO. {1A)

Don gowns and gloves before or upon entry to
the patient's room or cubicle. (IB)

In LTCFs, modify CP to allow MDRO-
colonized/infected patients whose site of
colonization or infection can be appropriately
contained and who can observe good hand
hygiene practices to enter common areas and
participate in group activities

When active surveillance cultures are obtained as
part of an intensified MDRO control program,
implement CP until the surveillance culture is
reported negative for the target MDRO (IB)

No recommendation is made for universal use of
gloves and/or gowns. (Unresolved issue)
Implement policies for patient admission and
placement as needed to prevent transmission of
the problem MDRO. (I8)

When single-patient rooms are available, assign
priority for these rooms to patients with known or
suspected MDRO colenization or infection. Give
highest priority to those patients who have conditions
that may facilitate transmission, e.g., uncontained
secretions or excretions. When single-patient rooms
are not available, cohort patients with the same
MDRO in the same room or patient-care area. (IB)

When cohorting patients with the same MDRO is not
possible, place MDRO patients in rooms with patients
who are at low risk for acquisition of MDROs and
associated adverse outcomes from infection and are
likely to have short lengths of stay. (1)

Stop new admissions to the unit or facility if
transmission continues despite the
implementation of the intensified control
measures. (IB)

Implement patient.-dedicated
use of non-critical equipment
(1B)

Intensify and reinforce training
of environmental staff who
work in areas targeted for
intensified MDRO control.
Some facilities may choose to
assign dedicated staff to
targeted patient care areas to
enhance consistency of proper
environmental cleaning and
disinfection services (IB)
Monitor cleaning
performance to ensure
consistent cleaning and
disinfection of surfaces in
close proximity to the
patient and those likely to be

Consult with experts ona
case-by-case basis
regarding the appropriate
use of decolonization
therapy for patients or
staff during limited period
of time as a component of
an intensified MRSA
control program (Hi)

When decolonization for
MRSA is used, perform
susceplibility testing for
the decolonizing agent
against the target
organism or the MDRO
sirain epidemiologically
implicated in
transmission. Monitor
susceptibility to detect
emergence of resistance
to the decolonizing agent.
Consult with

touched by the patient and
HCWs (e.g., bedrails, carts,
bedside commodes,
doorknobs, faucet handles)
(18).

Obtain environmental cultures
(e.g., surfaces, shared
equipment) only when
epidemiologically implicated in
transmission (IB)

Vacate units for
environmental assessment
and intensive cleaning when
previous efforts to control

microbi for
appropriate testing for
mupirecin resistance,
since standards have not
been established.

Do not use topical
mupirecin routinely for
MRSA decolonization of
patients as a component
of MRSA control
programs in any
healthcare setting. (18)

Limit decolonization to
HCP found to be
colonized with MRSA who
have been

sal
enviror trar

have failed (i)

lagically
implicated in ongoing
transmission of MRSA to
patients. (18)

Mo recommendation can
be made for
decolonization of patients
who carry VRE or MOR-
GNB.
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Genomic Species by Microsphere Suspension Array. J. Clin. Microbiol. 46(2) (in press)

J. Clin. Microbiol. (revised)
J. Clin. Microbiol. (revised)
Application of a microsphere-based array for rapid identification of Acinetobacter spp. with

distinct antimicrobial susceptibilities

Yu-Chi Lin', Wang-Huei Sheng?, Shan-Chwen Chang?, Jann-Tay Wang?, Yee-Chun Chen?,
Ruei-Jiuan Wu?, Ko-Chiang Hsia', Shu-Ying Li'*

Abstract

Acinetobacter spp. have emerged as important nosocomial and multidrug-resistant
pathogens in the last decade. A. calcoaceticus, A. baumannii, genospecies 3 and 13TU are
genetically closely related and referred to as the A. calcoaceticus - A. baumannii complex
(Acb complex). Distinct Acinetobacter spp. may be associated with differences in
antimicrobial susceptibility, so it is important to identify Acinetobacter spp. at the species
level. We developed a microsphere-based array that combines an allele-specific primer
extension (ASPE) assay and microsphere hybridization for the identification of Acinetobacter
spp. This assay can discriminate the 13 different Acinetobacter spp. in less than 8.5 hours, and
has high specificity without causing cross-reactivity with other 14 other common nosocomial
bacteria species. The sensitivity of this assay was 100 A. baumannii cells per ml of blood and
it could discriminate multiple species in various ratios. The developed assay could
differentiate clinical Acinetobacter spp. isolates with a 90% identification rate. The
antimicrobial susceptibility test showed that A. baumannii isolates were resistant to most
antimicrobial agents other than imipenem, while the genospecies 3 and 13TU isolates were

more susceptible to most antimicrobial agents, especially ciprofloxacin and
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ampicillin-sulbactam. These results supported the idea that this assay could possibly be
applied to clinical samples and provide accurate species identification, which might be helpful

for clinicians when treating infections caused by Acinetobacter spp.
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