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SEBRINERERIZ (catheter-associated urinary tract infections, CAUTIs)
%E'J SERERRERAR - SHEBRANZMIVREFSIE - RARRELR
ﬁrjIZ(xE BT{S151% - B CAUTIs BRHEEZET - BIEMNBRIER
AREZEEN  FRIERE BN ZERIBLRBAUEMARER  WIRBIFLIE
IWEREBFMIBSELMAIEE - )88 CAUTIs TERBERAIARITREN
MBEMBERBEEENESR  BRGERENEREAFEZHFIER o 1885
CAUTIs B84E - TZ2ARRERENEANERENR @ BIHESINIRER LY
NABBRBOSREEANLEEREREBEITE & EMEE CAUTIs o ( BKIE
3#5% 2016:26:107-117 )
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Wk E R # (urinary tract
infections, UTIs) & #x % .0y 5 % W%
MEREREFZ— A1 40% ° K
MABERBEEMBRE (K 70%)
BREWERER - EHEHE 95%
Wy i o8 Bl IR R R R R W
ERARBI[1,2] ° £ 20% W/ A K G

BERBRENRACRNERE  ®F
AR AR E B M 5(3,4] o AR X B K
e R 2007 FWMEE  HEE
# 139,000 A K B7E R AW R E
R # (catheter-associated urinary tract
infections, CAUTIs) % 4 [3] - CAUTIs
EHRMRENRTE - BE - %
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B R o R U RE R B 7] Bz R
o BT REE 328% [56]c REHE
& CAUTIs /17L& £4 600 T » &
5| W L E - AR F B B 2,800
£7T[7] - 2B 2B # CAUTIs #3t
BEBEFEEINLE 131 FEETH
X H[3] - s4t - B 2008 4 10 A
i 2BEBRERREEZARR (The
Centers for Medicare and Medicaid
Services) B E T ¥ A FE # i ik
CAUTIs B4 B R T 46T X B
Bl TTER CAUTIs WEEMRHEEE N
[7] B & 65~70% ] CAUTIs 5% 7] LA
Wt - BIEH CAUTIs E& R %
HAIKMA BT E B R L EHBUR
[8] °

SR EMRLLIRE RURAYRITRER

TR R A E SRR - BB A
Bt R ERENBITREREAEER
WM& > BREYEZE  W&RKFNEAT
% 6.6%~172% (BTHREREH)
P35 % 9.8%0 ; TH BB E - CAUTIs
B BATER A 53%0 (1995~2003 %) &
3.4%0 (2006~2008 %) L F R ELE
1.4~1.7%0 [9,10] - EE & » X ILILH
2B 4 3 2002~2008 £ W 4 w3
¥ CAUTIs BATE # 3.76%0 [11] °
I 2013 GERNREENRA
BSOS F W CAUTIs BAT
RHA2%  EHREBRWERE 2
2.79% [12] °

2~ 1R T

B R E MR RE RV R R

K45 22 CAUTIs WA HE £
ERREERIMARMG N EEmE
REBREWIERE (FEI) B R
BENBM(13] > DI 4E R E
I REERHFHERE LR (BEEN)
Wk WERBAINEF LwmE
R HAE3% (cross-transmission) F| &
EFHAR - KHA 15% MERE
AT E R AETERAMRARY
BaE(14] © bt - B BEE 2
THWEE  FAERASFECRHE
HHE[15] °

MEXERRERNRTZENBEE
B & B3 % 2 # (National Healthcare
Safely Network, NHSN) 2009 %| 2010
FHHRE > ¥IALTI AR CAUTIs W
FERIERZRWNE  WAEEHE
(Escherichia coli) 26.8% * % & H IX
(Klebsiella spp.) 11.2% - #k g 1%
B (Pseudomonas spp.) 11.3% ; {7
mERE  LTHEY AWEE -
AW HE (Candida spp.) & 18% > &
BKH (Enterococcus spp.) & 10% * %k
RIEHE (Pseudomonas spp.) & 9% °
Em#EREFIFEMERE E. coli 2
¥ H % ¥ - fluoroquinolone 7 %
WA 29.1% F1 33.5%  #F % I
JZ W & E 4 extended-spectrum
beta-lactamases ; %4¢ CAUTIs #& A
& E A% 8 Klebsiella pneumoniae/
oxytoca H 26.9% > E. coli F 12.3% ¥}
R M EE % % (extended-spectrum
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cephalosporins) E A L% - H %
FEEWHAEMR CAUTIs KA H E4
W B Klebsiella spp. # 12.5% ¥
carbapenems E A L E[16] °c JFHKHE
(Enterococcus spp.) ¥ 1975 %] 1984
FROBHEA % TR EEAB W RE
R % LEE - BARIRRA RS
BREWGEREEN A FH BER
HERHMEEREECY  TRE
WHEERETEHFE (reservoir) 1 ik
MM HEHE (vancomycin-resistant
Enterococcus, VRE) W & 4 HE %
[16,17] » B A H] » &IRIKE e v &
B i CAUTIs % AR E 22— (8
BOERGBIE[T] - 2 HEHEH %
H Ik CAUTIs ¥ LB - HH KRR
FARE R FEEE ME R R
FWOWBERS] - RMERERE
Flkewy CAUTIs > FlE 4R E WER
BWLELE 77% B 95%  H 10%
HEE LB LR T R2]
## SMART (Study for Monitoring

PHEFIN

TR 109
Antimicrobial Trends) ¥ & 2009 %|
2010 4 5 K & B B % B3 R 4 A B
AMEM EF 26 8 XBEFOE
FREEMBLRER T LEE
A % E. coli (47.2%), K. pneumoniae
(14.3%), P. aeruginosa (8.8%), Proteus
mirabilis (8.0%) * £ % E. coli 1 K.
pneumoniae ESBL FT & 7 th & 4 7 %
15% #2 17% [18] ° & 2013 £ 6 &t
WO e BRI A AR N E R AR W
R R P EEH L R)F & Candida, E.
coli, P. aeruginosa, K. pneumoniae °

fo 2 KBk L — 4% > Enterococcus =&
REAABERNERKGRE -

I 4 2R ESBL K carbapenem-resistant
Enterobacteriaceae (CRE) .74 £ 8y

M (k—)[12] °
SR ERRAIL R BRI EBEE T

RPN BEEBERTELE
B CAUTIs G HF > THEEER

*— LREMERILKRERRIERETRE
LTACHs' NHSN® SMART* TNIS*
2009~2010 2009~2010 2009~2010 2013
% (HE) (171 % (HE2) [16] - % (FEF) (18] () [12]
Escherichia coli 14 (3) 26.8 (1) 472 (1) NA (2)
Candida spp. 10(5) 12.7 (3) NA NA (1)
Enterococcus spp. 14(3) 15.1 (2) NA NA
Pseudomonas aeruginosa 19(1) 11.3(4) 8.8 (3) NA (3)
Klebsiella (pneumoniae/oxytoca) 17(2) 11.2(5) 14.3 (2) NA 4)

a. LTACHs : Long Term Acute Care Hospitals (32[2)
b. NHSN: National Healthcare Safely Network (3Z[E])

c. SMART: Study for Monitoring Antimicrobial Resistance Trends (571&)
d. TNIS: Taiwan Nosocomial Infections Surveillance ({51
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27k

e BT E M
FEFIRARR IR
FECKIR 50 3%

AR

IMEAUEFEEARL 2 mg/dL

EHRIAJE © Chenoweth CE, et al. [39]

B FF By A BT BLE AR B A\ 3
PLFEFF CAUTIs o # 7 % & B i [
& CAUTIs £EWRKRETF[1.2] - &
BHERRTBRGHHREHEE UTL £
HEGRIAWKEME LG KA
M o e m CAUTIs B IR BHF
g REENBELERR  F4
ARE+TR - EFWESENER
R EBENE R LY AL
B A 2 mg/dL ~ B+ T3
SFEHE RAT2]

38 PR EMERR ML PR B RN SR RYRZ R

CAUTIs WEG R2 BT = A& £
B ZTERYERZRENEN
T HEHRAMRRESRFEN  E/H
H AR R AR W R R S
W EIRAE - HEMRWILRERE E
BEX&F - RERUEEKER
AR REABNERSEE - &
M GEERENRER L &
FTERWREREWNHERER - &
TR FRRERZR - BIER
EHMEEWNER (REENF

H# £ BHZE%) THETEER
B e HHMBGREE—RH > &
5 # e R B D B & R B R
BoERSGERER S ME - REHER
[20,21] °

B PR E MR R BE R SRAY AR

(—) BERBEREREAES?
THREGBRRERBERNE
RAEMBE RIERTRIHRE B RIE
BRTBEERLRFEEZZENER
REMBFWN T FEEREBERW
B RIE © Biig RIGHE IR BT BIE
KEREETERTURHELZER
B BATI TG - BZEANER
REMBFMNREZERE T 2E
BRI R EFEE S R RIERE
E R W RAE R B A TR B AT R W
BV E mAE[22] o BRE WK 48 /)
Btk IHERERE  BHBEE
R AFEMRGERE - Bk EER
H LR R EE AL E  TUER
BRUBEGEEEENREARE - K
WHERERE  THERA3H T RN
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HEPE R GR Lt 2 BAERE RE
[20,22] °

(Z) AEESEMMKRERSE ' §
EWRERESZEEFRERE
0E ?
HARRENBENEE GH R

A Y (biofilm) RFEHZ B T » BEH

ERBEREHBWRER LR EX

PERERERAKEE REHFHE

B OHWEZERGENBERNEL

E—RAALRERBEETREME RS

WX EFRE  ELERANRR

ERTE B RERE KRR ER

MWRRE  HIRARDERE - K

FiR 0%~ BARE R 8 E[23] °

(Z) AESEMBIMKERSE &
mEMERMER?

MW BB ERER - A
MEMERZSERWAITREEHR
W#E - M4 5 AL CAUTIs W HE &A%
REFEZWIEN - M#E SMART
2009~2010 FREE R E WL BER
HWERET HIAABENER
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7
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KEWRHEWSE > 8% =7 A amikacin
EEFAWABRE KT > R EZFDN
BREGENHAERTZ— HEEA
# imipenem, piperacillin/tazobactam ©
ERAF_MEFOREFHFH
quinolone BT %] 70% W &R - #
THAEBREFAERWER[18] - F
B 2010~2011 4F & 7 5 9 R %
ERARGZANBE-FREART R
RRE B RE R ZIE FRRESET
EHRAME T - E. coli BN :
amikacin 96~97%, ceftazidime 46-77%,
ciprofloxacin 65~66%, levofloxacin
64~67% ; Klebsiella pneumoniae 5
R : amikacin 85~92%, ceftazidime
68~72%, ciprofloxacin 68~74%,
ertapenem 90~97%, imipenem:
91~96% ; Pseudomonas aeruginosa
BRI piperacillin 82~83%,
piperacillin/tazobactam 84~86%,
ceftazidime 83~87%, ciprofloxacin
73~79%, levofloxacin 69~77%,
imipenem 83~87% [19] o B Lt 4
Ml g BERMEFRERHERU

amikacin - pieracillin/tazobactam &

Eik#t AMK PIZ CAZ FEM CIP LEV ETP IPM
EerEEsL 7S 1762 917 849 660 653 514 544 869 86.6
Escherichia coli 995 961 934 687 622 432 441 993 999
Klebsiella spp. 243 934 7718 663 675 667 741 959 967
Pseudomonas aeruginosa 126 762 658 571 595 556 556 61.1

AMK: amikacin ; PTZ: piperacillin/tazobactam; CAZ: ceftazidime; FEM: cefepime; CIP:
ciprofloxacin; LEV: levofloxacin; ETP: ertapenem; IPM: imipenem

BRI ¢ Lu PL, et al. [18]
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imipenem B AT E o ER > REE
BB ERE B RE > AREH
RUERBEIAERZTRAFRNIAE
? o

(M) A ESEMELRERE - M
SRERBREZA?
—MTME > FHERWRER

H(ZHWER)  AEFTWELT

L7 R EREBERAREBRIE - B

FEEH OO RIES) - B 10 3

14 RW#HER - FF L CAUTIs i

RNFEMALT % TEWXE

VA levofloxacin # ciprofloxacin 2 %

[20,24,25] °

B PR EMERR ML PR B R SR TR

BRI A %P CAUTIs B T
AR FAWERAE  (—) &
RENRERE  REGRERE (Z)
FRENEREUIINE BN T
ECE)ARERBHEE M (RDT)

|/ FARAE PR EAERR PR B RSBV R A

[20,26] °

(—) MR EAERELRER

BRERE

B LTI FEREREW
WEE > B 1 ARRRBERRE
HE -2 FEIHENERSGE -
3.HAHKEFANER Y KM
R R TN AP R E BN
RERHRKEMREL) 4. BRTFTE
ERHIZEHRED 5. HERYRK
BWETHE o RIFHE EE R ZRE W
R thEAETREFELNMZE
PG ER - FHEMEREHLE
% B [£[20,26] o BT O AR R I
EE—FHERERENHT - A
EDHEENE > ERABBEMAK
BROBNERERT - —BEREE
At RF R RE 0 5K V] LU
DEFENEERR  c BERER
SRR BRERETRET H
W EH A 28% MBS T AE /A S
EHBREDRS] UHEEAEATH

M ABIRE ARG B R E WA - A EAERE
K RBRERE i ARk

DIFEE R RIS A

= GUER AN
=OREANEREEATTE BT IR E EA

BIRE WRER R Bl

i I SEEAE (condom catheters):

{5 FH IS ek B e AGRE s A L B ERE B A
AT E ARSI

MERFEIRE JRIEPHRTEE
MERPEIRENEG - AU - APHZE

HEGE AR
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BREmE

AN AR H R 0 IR A R R B
[29,30] « H X &3 I B 01 &% B 4% A
RERMMFERERDBENERE
HEEEREHENMEARER =
Wy 77 % [31,32]

E—RAKZUEEHEXEZFFH
o BIRERTAHA (urinary catheter
reminder systems) 4% f %k & BB
BE IR D R A R B R 34 B R 37 %
BHERE B REREE 52%
[33] ° A— R A B A FHHRE
B - RICT 5 77 i 7] LA B R
B WAL R IR R R R E W R
B35 RH e I RN T
B 5 % 2 R A R B B B R AT
MA > TENERE S BXRBEHE
BT AR R E — R R RE &
B B B RN R A&
S RMKBRERE - LEWAS N
MR T HL =92 B FFR A
W R B R(34] © Mot REEW
ERBEREROTME - ERBRE
TRARBRERE RWTHERE
RABRWNBROTLEWNEREEREN
[35] °

(Z) BRENBRAE

1. E£®2 % (condom
catheters) : i | A EE 09 H R & >
HE R O SRR IR BB LB R B
[20] °

2.5 48 14 T e W o B VT LA R R
BT R IR - LR B RE e
iR % (20] -
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(Z) EASREMBENBERRN

ERAEWNFERLRAE W -
BENEREHNEERMETLER
CAUTIs e EANEREWRBBE RMF
EHXENENEEANGRHAT - B
BRENERENAPITREADFE
{EXE-FHWREDFE  FERHEFH
(antiseptic) ¥ & b X 15 & - Fo{E A
JERAKFREAERT » FTREBE 78w
B RE WA € [20] o AEE SR E X P
HRVMREREZHEEEW > A
EERERBBER  EETEFH
RAMERERERMONEE - B
BHEREEFERRRERERR - &
vkt B KR N PRy 7 o B
FALG B RE %R B BI[20] - A% > T
RAEBFHERIRY  BRIFEHAER
EREEVBERBERELR  HHE
PR Z BT T E#(20] ©

PEERZ WA (use of anti-
infective catheters) B &4 & B R &
(antiseptic or antimicrobial impregnated
urinary catheters) B8 H ¥ % W
o HAEENAEZEN CAUTI
W Bl F B [20] o AT K F o BT A
PAVE JRE 2 £ B4 A H W (primary
end point) > T JF F MK 07 9 fk 3 R
g B SL IR & T EE R B BEME[36] ©
E—RSHEH O 14 X) 2R
EERBENEBRERNARLY &
FHEAR B PR AR B9 R GE R B B
primary end point - % B {# F| $% 4k &
Jk % (silver alloy-coated) 2 nitrofural-
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impregnated catheters 1 — {3 Jx &
RRABAREWNER - Hib - £ 7
RABAGHABERANEEREREAY
CAUTIs [37] °

TEMN A HEIUMER

e

HEE

WER - FHLTHEHERE
DL T AL A REE ) T B R PSR AE B
R RARAT HBITHELRE
B EERAE BFINE  BATE
T P EEE - RARE
B0 2 8% % T 6] SR RS AR B B R
W3R TEH R EREE B R
P LRFHETERE -l : XE
FEARN S X EREATH " Bladder
Bundle (JEfit4l A& XNEH), » ERF %
T I SR R K CAUTIs R 3 %
25% [38] °

N

CAUTIs =48 & & F i &% R
R E BRYERRENGT &
BRI RENREENNEREL -
BB CAUTIs T~ EZWERE > LA
FERAEZWEREAEREDR -
HEM CAUTIs WibH - FUEHE
RAERASWEENTEAERE
B REEBHEHNERENAEE &
BB ARAT A RERRENWLA
FE - HREWNYE EERZ CAUTIs
WMEBERABREF AR EEER
RTLBENREREBENERERKR

BRE - BEhAlAXNER BEK
AERERFAEMGE L FH LR
H TR CAUTIs K o " H B
CAUTIs * T HFERFAZE ~ RD
MAEZFER BEATEUHELE - BRD
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Diagnosis, Management, and Prevention
of Catheter-associated Urinary Tract
Infections

Jui-Kuang Chenl, Ching-Hsien Li2, Susan Shin-Jung Leel,
Hung-Chin Tsai'?, and Yao-Shen Chen'

'Division of Infectious Diseases and
*Department of Internal Medicine Infection Control Unit, Kaohsiung Veterans General Hospital,

Kaohsiung, Taiwan

Catheter-associated urinary tract infections (CAUTIs), often caused by drug-
resistant organisms, are common healthcare associated infections. However,
CAUTIs are often overdiagnosed because pyuria and bacteriuria are not credible
indicators. Treatment of asymptomatic urinary tract infections is not necessary,
except for prevention of the development of acute pyelonephritis or blood stream
infections, when treating pregnant women, or during urinary tract invasive
procedures. Empirical antibiotic choices for treatment of CAUTIs are dependent
on the epidemiology and resistance patterns of microorganisms in the hospital.
Antibiotic de-escalation and appropriate treatment duration are necessary to avoid
development of new drug resistant strains of microorganisms. Reducing the number
of indwelling catheters and shortening the indwelling time are the principles
methods of prevention of CAUTIs. Recently, bundle care of urinary catheters was
proven to effectively decrease CAUTI rate. Prevention is the best method to treat
CAUTIs.
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