Guidelines for the Prevention
of Intravascular Catheter-Related
Infections, 2011

2011 ME RN FERXERPTBIER

Naomi P. O'Grady, M.D.', Mary Alexander, R.N.?, Lillian A. Burns, M.T., M.P.H., C.I.C.°, E.
Patchen Dellinger, M.D.*, Jeffery Garland, M.D., S.M.°, Stephen O. Heard, M.D.?, Pamela A.
Lipsett, M.D.”, Henry Masur, M.D.1, Leonard A. Mermel, D.O., Sc.M.?, Michele L. Pearson,
M.D.°, Issam |. Raad, M.D."°, Adrienne Randolph, M.D., M.Sc."", Mark E. Rupp, M.D.",
Sanjay Saint, M.D., M.P.H."” and the Healthcare Infection Control Practices Advisory
Committee (HICPAC)™.

1National Institutes of Health, Bethesda, Maryland

2infusion Nurses Society, Norwood, Massachusetts

3Greenich Hospital, Greenwich, Connecticut

4University of Washington, Seattle, Washington

5Wheaton Franciscan Healthcare-St. Joseph, Milwaukee, Wisconsin

6 University of Massachusetts Medical School, Worcester, Massachusetts
7Johns Hopkins University School of Medicine, Baltimore, Maryland

8Warren Alpert Medical School of Brown University and Rhode Island Hospital, Providence, Rhode Island
9Office of Infectious Diseases, CDC, Atlanta, Georgia

10MD Anderson Cancer Center, Houston, Texas

11The Children’s Hospital, Boston, Massachusetts

12University of Nebraska Medical Center, Omaha, Nebraska

13Ann Arbor VA Medical Center and University of Michigan, Ann Arbor, Michigan



20111 ERA-FEHXBERAI TG IERE

'* Healthcare Infection Control Practices Advisory Committee

CHAIRMAN

BRENNAN, Patrick J., MD
Chief Medical Officer

Division of Infectious Diseases

University of Pennsylvania Health System

MEMBERSHIP

BRATZLER, Dale, DO, MPH

President and CEO

Oklahoma Foundation for Medical Quality

BURNS, Lillian A., MT, MPH

Infection Control Coordinator
Greenwich Hospital, Infectious Diseases
Department

ELWARD, Alexis, MD

Assistant Professor, Pediatrics Infectious Diseases

Washington University School of Medicine
Department of Pediatrics
Division of Infectious Diseases

HUANG, Susan, MD, MPH
Assistant Professor

Medical Director, Epidemiology and Infection Prevention

Division of Infectious Diseases
UC Irvine School of Medicine

LUNDSTROM, Tammy, MD, JD
Chief Medical Officer
Providence Hospital

MCCARTER, Yvette S., PhD Director,
Clinical Microbiology

Laboratory

Department of Pathology

University of Florida Health Science
Center

MURPHY, Denise M. RN, MPH, CIC
Vice President, Quality and Patient Safety
Main Line Health System

EXECUTIVE SECRETARY
BELL, Michael R., MD
Deputy Director

Division of Healthcare Quality Promotion
Centers for Disease Control and Prevention

OSTROFF, Stephen, MD
Director, Bureau of Epidemiology
Pennsylvania Department of Health

OLMSTED, Russell N., MPH, CIC
Epidemiologist

Infection Control Services

St. Joseph Mercy Health System

PEGUES, David Alexander, MD

Professor of Medicine, Hospital Epidemiologist
David Geffen School of Medicine at

UCLA

PRONOVOST, Peter J., MD, PhD, FCCM
Director, Johns Hopkins Quality and Safety Research Group
Johns Hopkins Quality and Safety Research Group

SOULE, Barbara M., RN, MPA, CIC
Practice Leader

Infection Prevention and Control Services
Joint Commission Resources/Joint
Commission International

SCHECTER, William, P., MD
Professor of Surgery
Department of Surgery

San Francisco General Hospital



EX-OFFICIO MEMBERS

Agency for Healthcare Research and Quality (AHRQ)
BAINE, William B., MD

Senior Medical Advisor

Center for Outcomes and Evidence

Center for Medicare & Medicaid Services (CMS)
MILLER, Jeannie, RN, MPH
Deputy Director, Clinical Standards Group

Food and Drug Administration (FDA)

MURPHEY, Sheila A., MD Division of Anesthesiology, General
Hospital Infection Control Dental Devices

Center for Devices and Radiology Health

LIAISONS
Advisory Council for the Elimination of Tuberculosis (ACET)
STRICOF, Rachel L., MPH

American College of Occupational and Environmental Medicine
RUSSI, Mark, MD, MPH
Professor of Medicine

Yale University School of Medicine
Director, Occupational Health
Yale-New Haven Hospital

American Health Care Assn (AHCA)
FITZLER, Sandra L., RN
Senior Director of Clinical Services

American Hospital Association (AHA)
SCHULMAN, Roslyne, MHA, MBA
Director, Policy Development

Association of Professionals of Infection Control and Epidemiology,

Inc. (APIC)
DeBAUN, Barbara, MSN, RN, CIC

Association of periOperative Registered Nursed (AORN)
BLANCHARD, Joan C., RN, BSN

Council of State and Territorial Epidemiologists (CSTE) KAINER,

Marion MD, MPH

Director, Hospital Infections and Antimicrobial Resistance Program
Tennessee Department Health

2011 MERFE X BRI 75

National Institute of Health (NIH)
HENDERSON, David, MD
Deputy Director for Clinical Care

Associate Director for Hospital Epidemiology and Quality
Improvement
NIH Clinical Center

Department of Veterans Affairs (VA)
ROSELLE, Gary A., MD

National Program Director, Infectious Diseases
VA Central Office

Cincinnati VA Medical Center

Consumers Union

MCGIFFERT, Lisa

Senior Policy Analyst on Health Issues

Project Director Stop Hospital Infections Organization

Infectious Disease Society of America (IDSA)
HUSKINS, W. Charles MD, MSc
Division of Pediatric Infectious Diseases

Assistant Professor of Pediatrics
Mayo Clinic

Public Health Agency of Canada
PATON, Shirley, RN, MN
Senior Advisor Healthcare Acquired Infections

Center for Communicable Diseases and Infection Control

Society for Healthcare Epidemiology of America (SHEA)
MARAGAKIS, Lisa, MD
Assistant Professor of Medicine

John Hopkins Medical Institutions

Society of Hospital Medicine
SAINT, Sanjay, MD, MPH
Director, Ann Arbor VA Medical Center/University

of Michigan Patient Safety Enhancement Program

The Joint Commission
WISE, Robert A., MD
Vice President

Division of Standards & Survey Methods

Use of trade names and commercial sources is for identification only and does not imply
endorsement by the U.S. Department of Health and Human Services.



2011 B G EHRBRH T
Acknowledgments

We wish to acknowledge Ingi Lee, MD, MSCE and Craig A. Umscheid, MD, MSCE from
Center for Evidence-based Practice, University of Pennsylvania Health System Philadelphia,
PA who performed a systematic review for issues raised the during the guideline process.

Disclosure of potential conflicts of interests. N.P.O.’ G. served as a board member
for the ABIM Subspecialty Board for Critical Care Medicine. M.A. is an employee of the
Infusion Nurses Society, Honoraria from 3M, Becton Dickinson, Smiths Medical. L.A.B.
is a consultant for Institute of Healthcare Improvement, Board membership for Theradoc,
Medline. Honoraria from APIC, Clorox. E.P.D. consulting from Merck, Baxter, Ortho-McNeil,
Targanta, Schering-Plough, Optimer, Cadence, Cardinal, BDGeneOhm, WebEXx, Cerebrio,
and Tyco. Grant support through the NIH. Payment for lecture from Merck. Payment for
development of educational presentation from Medscape. Travel and meeting expenses paid
for by ASHP, IDSA, ASM, American College of Surgeons, NQF, SHEA/CDC, HHS, Trauma
Shock Inflammation and Sepsis Meeting (Munich), University of Minnesota. J.G. Honoria
from Ethicon. S.O.H. provides research support from Angiotech; Honoraria from Angiotech,
Merck. L.A.M provides research support from Astellas, Theravance, Pfizer; Consulting for
Ash Access, Cadence, CorMedix, Catheter Connections, Carefusion, Sage, Bard, Teleflex;
Payment for manuscript preparation from Catheter Connections. I.I.R. provides research
support from Cubist, Enzon, and Basilea; Consulting for Clorox; Stock Equity or Options
in Great Lakes Pharmaceuticalsand Inventive Protocol; Speakers Bureau for Cook, Inc.;
Royalty income (patents owned by MD Anderson on which Dr. Raad in an inventor: American
Medical Systems, Cook, Inc., Cook urological, Teleflex, TyRx, Medtronic, Biomet, Great
Lakes Pharmaceuticals. A.R. consulting income from Eisai Pharmaceuticals, Discovery
Laboratories. M.E.R. provides research support from Molnlycke, Cardinal Healthcare
Foundation, Sanofi-Pasteur, 3M, and Cubist; Consulting from Semprus; Honorarium for
lectures from 3M, Carefusion, Baxter and Becton Dickinson. Previously served on Board of
Directors for Society for Healthcare Epidemiology of America. All other authors: no conflicts.



2011 MERFE X BRI 75

Qi PPN 7
B R ettt ettt et e teeteeteateeteeteeteeteeteeheeaeeaeeteeae et et et enteteteteeteeteateeteereeteeteereens 7
1Y OO 7
C =TRSOOSO 7
Vi 1 =07 =31 OO TR 7
B K R ettt ettt e ettt n e e et e e et e et en e enen et enne e e en e eenanen 7
T A A T BT R E oottt 8
S oA = A = i AT 8
50701 =TRSO 8
G v =) v == PO 8
B T oottt ettt n e n e 8
Lot OO 8
B TNy bl === OO OO 8
= o 1) S 7= OO 9
IR0 E== i S TR 9
E IV = W ek U 1) SO 9
£ 10,511 PO 9
N R K B E S B YT ..ot 9
(OAV O S [OT0F.5 31118 v =110 - SO 9
iU 9
AR LEBENINEI SIS EFNE ST IETIZEER ..ot n e 9
B B B IR ..ottt 9
o3 B 2o - OO 10
g 1= 7 SO 10
L e~ == NPT 10
= 1) ST 10
BN 1) YN pE it st ot OO 11
<15 11
N RS = =By e il SO 11
B . BEVIFIATRECE oottt ettt e et en et en e e 11
LS SNy v bSO 11



20111 ERA-FEHXBERAI TG IERE

ANE R A S B HIIRIL oot 11
T S 1= = TR 11
L ok 1 o1 N 12
SN b =)z = L =i OO 12
o507 =< OO 13
Ve 1 = OO 13
S == 14
TN biL e bt L= V== TSR 14
= oy 11 = 7= OO 14
LV E== i Ll TP 15
EII o = W S o i 1y OO 15
BT ettt ettt ettt ettt ettt ettt eae et et et et et et eaeae s et et et et et et eseas st et et et eseseanan s eneneeeteaes 15
AN B A B S B AU TEI ..ottt 16
(OAV O S [O10F,5 31118 v i k=1 0 k-SSR 16
B B oottt e ettt ettt ettt et e et e et et e e ue et et e eteeaeeaeeaeeae et eateteteteateateeteereeseeteeheeaeeaeeae e e et et eteateateeteeteerearis 17
ARAFLLE B EAIINE SIS E TR T IETIZEER .. oo 17
B B T oottt ettt ettt ettt et et ettt ettt enenen e 18
o3 Bk -2 U 18
g 1= 7 SO 19
B IUBK: oottt ettt ettt a et ettt et et ettt s s e e e et et et et ettt en s s enananananseseeas 19



B EiEE:

20094, ZmiRHIFITY #/0 (CDC) ALK & 7 B AR HIANSE R
[8)2% R< (HICPAC) & & B ZE 45 s L AcHNSK e 77 T V3 0 B & #4578
HERNE Y $

(http://www.cdc.gov/hicpac/guidelineMethod/guidelineMethod.
html), X977 % FCDCHIHICPACKE IS & HAE R M A MM
TR, B RE R R TRRS A H s A FE R i E HP IR
Rk, A, MERNSERXELETAEENGIEE LR
FEZE ARG Z BIME R R. Bk, AE8RAE52009FMEF
REIER—HERIE . RRNETTERAEMEN EH#TT.

IiEEATFESET TEEHTNENEE, hEBTiESE
R 112 RREEFTIMRRE SN ES. AR&EHROT
TUWERNARTRERTN: BEEEFR. F3%. EFHAEX
RAEHIRL SN RREERY. AAEERL. BRL LRI IPE,
AIEAHRBELEEFFS (SCCM) M, FEMUT AR
1. EEZERNS (IDSA) , EERITRFS (SHEA) , SIS
F£ (S1S) , EEMBIERFER (ACCP) , XEMMENS (ATS) ,
EXEBEEREITNS (ASCCA) , BEEH ERTHRERNS
(APIC) , B#Rk@IBIPLINS (INS), AEIRES% (ONS) , XEP
SNSBNETFNS (ASPEN) , NMABSHNS (SIR) , EEJLRIFR
BE (AAP) , JLBMEZYRIZ (PIDS) , Bl St il (CDC)
BT EABLMEIZ RS (HICPAC) . &35/ STEBUL2002F % 11
1 (MMERNSERXEETAEE) , FATHMERNSERXR
FERAUAIEMEN . HEENXOTTHETE: 1) BEMNESEST
EEH#HITEETL, 2) PUOBKEEIRPNBRANTEFE
pAtERE, 3) EAAT0.5%MENER (HCE) MBS REHTR
RBOESE, 4) BT HAEAM BN ERP OEKSE, 5) W
REFEAEMEKR (GINEES, FRUNTEEER R
§, KT0.5%HIENRELHTRAK) TREERLEREMR, NNAE
HERAERNER T OBRRSEMSE R L RIERERL, X®
SKEREIESRIE T IR/, FHBEHIT—RIIMRE, URICH
R EZRFI N RS R IE AR AR R RERA R

5CDCHIHICPACK B —MERm—1, B—1MRBINIEE
TFRFNRZEIE. ERRE. ERMMAFEIMRITEN, K5
BHNEIERNTREERDE:

o A, BIETRITRIFHIZHMEN. IRKRA. SURITRAMSR, 8

ZUENA TSRS #

e | B, BE—EXRM. RN, SURITRAIAR. MEERERN

ERIREE, SRAVEIGHITIIRE; SR ARIERE N A AR

Bl (BIINTEEHA) o
o | C, MIBIEH. EMREMER,

o I, BERRAMENBRSIRTREMRIEBRIRIE, B

7o
o RERMEEA, FoRBTIUEETE S 8 R HARIA IR

RIBAHY)R

B 5=

HEE, BELIRE (ICUs) L ERKETE (CVC) K& (1
W, FEEENREMARER, POBRBENERE) H1500H4
BF, XTSERXMMRESE (CRBS|) WHRLEZMEH, B
SRIRLERRAUEINT BEf A, KT ERRE, BIFEE B RES
AL TR R E, MRS ERERESITEENNE, 4
ICUBMICRBSIX 4R A8 BI/ER, BEMARS (BSI) X4 R T
H25F B, Zotr, MRBRLEXNMAREARN, BFWEAR

2011 MER-FE KBRS 75

RRMBERT HE. ATHERENIRHERETTX, ES
TEE. RIEAE]. BEVMMEZESN TR IERETER
D RERNE, BXNTIERIZSRZFN, ST ERH T
CVCEEMZENETELAR, BEMHEPNAR, BEEHA
R, EEEEEREREIITE (CEO) MABNEAR, UKTH
BN ASERNRE.

BRI RRER B AR A HHRRCRBSI, BAEME, B
ZWIFRATTMNE, FABERENE . KX RHER, H
BFRARTRER AT EARRNRLR, BOREFINEEY, MR
B IFTRIEARARMER

B ENUEE

* HEH. IFTHARE®

1. FEEPARPAMNENSENNAREE. EANEFSEN
EFRE. MERNERNSERRBEMNIEFHMGEE7-15].
(IAZ§)

2. WHTMERNSEEEMEIPNSEA RFITEANIRFMK
MEFE, [7-15]0 (IAZ)

3. {UIRELIEII BH s H#HTINARFO MERNE T4
ARMEBAIRIE, [14-28], (IAZK)

4. HIREBICUEEEYMIFIBARKFE, MEMMRER, EiFt
WRENCVCHITEIEMNICU, BSELFEN “FEERPL” =
BERmA/PT L 5ICUBICRBSIAEX.[29-31], (IB)

X EFESEMFREE

ShABBRSEMRLBRKSE

1. SFRA, RIZEE EESAEHTES. NRRA EREEIER
RAF THEEAMNEE, (1125)

2. HILBEE, TMUEALR. TREEKEGERFHE) L)
) eABEBRIES2, 33, (I12§)

3. REEEEMNITRBERE. SMAREMEMIERLEMIFEL
fE (BN, ERRkAFNEERkEEIRE) . MURBIEBNAN ALK
%% S%E([33-35], (IBX)

4. BREANERRIST, MiEREINSHSIREALIRIE[33,
34], (IAZ)

5. YEEKARA USSR R, AP UEBSEREZING
BANFUEKSE (PICC) REEINIBEIRSE., (112)

6. WTFEAFZAERE, SRBERRSTMIZHANEEE M
B, FFAABRNE, HHEESHUEL. WREBEFZEREN
RIEAE, MARFRHMEMAERARR, mREEHIN
EEb AR E HMMCRBSIMAER , RIZIFHRAERERIF U
BEHL. (1)

7. MRBELMEEBARMERGE. B, AWHETHRERILE). B
Z. WESEREHER KRNI SEB6]. (1BX)

¥ RILEBkSE

1. FEHESRENOERSERN, BTV AE @@,
SH, PIE TR, PIB TR, S8 TERIRE.
mig. M. ESRENURSERA) , MEFEMImE
FMFAIEB7-53], (IAZ)

2. BEfF FRRERBKIE A R A U BRBKIEER[38, 50, 51, 54], (IA
%)

3. MRERBFEVE TEEIEATREA MBI K, o

7



20111 ERA-FEHXBERAI TG IERE

10.
CHTRRERIELTERENNE® (NRABEE) , RREBHRZS

11

. NRARAUTEFETEREHTTCVCEE.

AR A BRI R FICVC R RS [50-52], (IBZ)
HFRAOBER P OERRSENRENE, BEPRNRES
FIBPAIAER. (RIBHHED)
WFMEEREENERPERESB R ERNE TEEKIEA
FRIERAL, MR KEPE TERREAE(53, 55-58], (IA%)
WFBMHEFREE, ERMEREESERRZERCVC
VEABIHIK ABEE[59].  (IAZK)
TEBES IS THRER OEKSE WMRBARAE) , M
SR BENRBIHIRGHEE. BF S| SNAZEmE)
HEEEREFARMNARFREE, [60-64], (IBX)
HRHEFEEERERENIIRET, FOBKSENROSER
B RED[65-68], (IBZ)

WNFBMINEFEE, HEEREN. CRIPHED)
NREBEBRMERNSE69-72], (IAX)

&, B4/ \IfR[37, 73-76], (IB)

FREMIEIRE

. IMRBNFEEREEEEANBIEEMOEFHEERS

TEFERES R (ABHR), EEMFHSRE, BE. BiRSE.
B ErSEETRBR R EINATFRERF, T
TESLERE, TMBRIFREMN, BIERSTEIRIEN2,
77-79], (IB)

. EHTEETMERNSEPENRIFETEEESRT, 73, 74,

76l (IB)

HITNEAMEANSEEEN, IHTRKESZEREMES
B4, TEEETFE, EABEEFE. (IC%)

BNk, FIUBRSENNMEITEFESR?, 73, 74, 76,
(IAZ%)

LEASLTFRSER, EERTSERN
£, (%)
FHSEBRMNAES SR EHFEST, (ICK)

Y

RE BRI TETF

O

AL T E R PR T By

PICCEED &
TS, 8. MEETF. &2, TEFARK. TEFE
REBWETEEEMN4, 75, 76, 80, (IBX)

fhshkE BN R EATHRIPEXNH#TRIFEB. (1BX)

REHE
. TERTSNEIEE, MIEREENI70%ER. WENEWE

PR TR) BB Rk[82], (IBK)

EH#FTR OB EMINE B E IR EHRERIN, #RK
BERTF0.5%MNENIEFTREI. MREFEEBEURNETIE
fiE, o] FARSE. MRE70% ERER82, 83], (IAXK)

M TR LB RSB E S B SN ERB S RS R K
AR, (REAFEE)
MEXTF2MNARNBILEAANRNREMR B MNRI
(RAFHHEETN)

RIEFEFNEN, NEIESTENTRUGEENASE
82, 83], (IB)

¥ FRIECBERRA

1. FRERSOARELENER. FEMEREEBE B84
87] (IAZ)

2. MRBELT, ENMREBEBNELMSBE, NEADH
R E B R fRR(84-87],  (I12)

3. HEETMUBREE. NUNEFEHESTEMNE R ER,
(84, 85], (IBZ)

4. BERSEIN, FREBAUEANERAETRIELE, B
XL SEB FAZ AR IR E R 5 | KIS E M AT 75(88
89, (IB2)

5. BIFBESEHEESTARNKT, TUAFKES, BHER
BEEBROBEYHNSENTAERE (Fla, TR
F, BIESEHEEYRIPSERIEERE) [90-92], (IBX)

6. XFEHATOEKSEEEBMNER, NE2RFR—KEY
BHERL (1)

7. ELETRER—REHCVCEERMABHER, KRIEER
L, BABNSENREE T X TFERERIME87, 93],
(IB%)

8. BEAMBARNCVCEE TN FIRIE RIHRIANE NN Bl &
B—X (R BESRESEWNEN) , ERESTEOR
GO UES)

9. MFKEEERTFERACVC, AEESHNIART, HLx
HEBRFERBRNEN, (RPEHZEM)

10. FIREEIAMNLE 5 SEMRIFER94, 95, (IBX)

1. TR E SN N FERALTEESB1]. (1BX)

12. WFARFNANEEEHIGHBEEN, MRBIFEHFETELN
Wi, SFEHEMEI. ERERTURESRIKMUER
K THERETSEEMUE, CLABSIHIRARNTREL, BE
BRI AR L RAVERE. (1BX)

13, MR THMEEELERRANER . CREHSM)

14. KBENBENERBENEFEREBEMMNAFTN: EERE
RN EFEEMA, IEENMEEENBERMUAEELS
. MRBELNBSHAANE, THREEMNEXH, RELHN
HRREHRMARENRT, NNENRESESTASE
FHER[99-101], (IB)

15. EEBEPA RIRSEEASEMNEN TR EEHIEN
TE, ()

: s
x BEES

FHEMH2% R NTHITRERKESE,
1041, (lIZK)

WA 2> CRBSI[102—

* GEEERE

ERRESEERBERRNENSEREHNNL[105], (115)

¥ FNENRANNSENESE

SEBRENBTITBIISRNEE, MRMNMEIET Bz
FE BT RCRBSIN A &R, TERE YR AERIRIELE
RREREXRR/AREERRNPLURRSE. GERENED SR
T =T : NEEMSERPARETRN, EARAULEHE
RETEE, CVCEENFERREARTO.5%MNELFMEREES
FRRK[106-113], (IAZ)



¥ 2NN RARER

REI AT HPSEEEHCRBSI, MEBERMENSER
BYEEHA TSI AER114]. (1BX)

X MEREENRE

BERERERERZE, EIRENSE SR DATERR
HEFIRE SRR AT RN ZHERBRE .. BERIES/HIE
FRHENEN, BREESMRERSENM RIS RZERR59,
115-119], (IB)

¥ MERHE. MEAREPERHETB

SHFKEFEENEE, REREEAMIT T ZAEBENLTHEE
&, 1B{hHE L KXCRBSIEZ S, o] R AT I E M WA RE S
[120-138], (II2)

* kR

NF—REBE, EEENERRENRD SERCBRRONEE
(1391, (I12§)

X SMNEARPERKESERNER

1. AT RDBRERERANRE, MAINESENERIIEER
REDF72-96/N\HH[36, 140, 141], (IB)

2. MFRENEEBEKBENREST EREANESE, WL
RREREIN[142-144], (CREATHZEI)

3. XNHEFIRKEENRES ERILEINTISEB2, 33], (IBX)

4. NEEERBIBMENRETERFPOSE, (1)

% CVC. PICCRMEBEHFEREIE

1. ZEEATIGSEREXBRAMEMERCVC. PICC. MKFEN
SEHMESE. (IBX)

2. B BTFRMERBRCVCERPICC, RARIRIGER HIMTE Bk &Y
BN, HETEEEHMIBAARIIERE, ARAIEREMN
ERER . (1125)

3. WIRERSE, BUEATMHBREMENFEASLERS

&, (IB%)
4. WFURBRLNEBERNSE, BIEFEASLERSE, (B
%)

5. MRAEFERBRENIEREN, TUERSLERSEREREE
MIEEERSE, (1BX)

6. FHSLERSEN, EERFNSENNERFNELETF
=, (I12)

* BHeE

1. WRHIEHTSERFMMRRE. TROEhERETED
BFRAIER R, NRBRESBENERFHKSE145, (Il
%)

2. MBHIEEISERESMMRBRRHEMERNTEE N, &
BB AR RS E[145], (1125)

3. (XTBIESELATHRAETSTVREREFHSESTHRE
Wo (REAFHEIN)

4. BER, FRESTELIFHSEEENA. AT BENHE

2011 MER-FE X BRI 75

JLFRIRERBER I, BERAEFEAE, HthEu~s
(g0, BUR)TTAEM[146-150], (IBZ)
BTFAEEHARREMINMEREWNS, NBEERTSER
EEMIFEANAE TR EREIAEBS, 89, (IAX)

BEFIERT R INNE Bz bk S &4 % $(0.25—1.0 U/mI)[151-
153], (IB2)

—EBERFEEFHSE, RRNEFTRNEERENTSR
B, RRWKEGRSE, BERET, FHahkSENEERE
TEBIIER[145, 154, (I12€)

—EXBREFHIKSE, RRRKE, BERUIRTEHEES
Y, BEZTEE14K[155, 156, (l12K)
MRFFSELEE, MEHLTKERT, BFSRSER
BB N BB 5 RS B aehk S8 R B B R B A8 14K A, T
MERFHSE. (1)

RAFILEEEMINAZSBRSEMEDEMNRE
BARERE. hEEEnEENBEESE LS KE M
EEEFTFRARRLNFG[46, 47, 157, 158], (IB)
IEBEANFERROEEABEHA. EER. EERER
EMEEABERNEATREESME46]. (112K)
HENEFBEEEREY, EVFERABF. DE. TEFER/N
HUSHEM47, 158, 159], (IB%)
ETRESSIERSKEEIREY, RFERASEAULTEEENE
i (| E-3)

5. XHEFIRKEEN A T ERISE, (1125)
6. —EXERE, NRREBRHRSE. (1)
7. REFER—RMERSRENS, AR TEE~MOAN160-

10.

11.

12.

13.

14.

164], (IBZ)

RO AT IHSERBRENENERNXSE (165, 166,
167, 168], (IIZ)

— XM EEFE AN S EEN AR/ N ER—R, Bt
ERSBMNEREN EHRAGANHMAF(EFEEERS. &4
B EFRER)B7, 161]. (IBX)

REFENBENRGHFE AR BR/RRERFTER) L TEE
JRZS[160, 169-171], (IAZ)
BOBRIERHFNE N BNRGARE . RS AR RSED
LML), MAEFFRUIERSE(RIME S SN =18B Rk FRHE
HENSEBH[163, 172], (1)
LEANENRERBEA O NS =B MEMREERE, E#A
RN FREENESTHERRIR(163]. (IAZ)

Z BT RN ENERATREERNARIEBBINEFRR
[163, 173, 174], (IA)

MRITEFEA KRS, NKEFEFNEFESTES
{5 AR5 RkEE[163, 173-176], (IAZK)

miERENEGR

C X TAREREMR . MREREERHLNEE, ELEERN

BAKE (BRBHEERMT) NERBAREDT6/ N
[177], BEPNE7TREHR—R[178-181], (IA%)

ST EEERNATRE, HENEERARAEMNER. (k
AAHAEETIN)

WFEARBBRANEE L, STHEFRIMR A ENE
Wo (RAAFHZEIN)



20111 ERA-FEHXBERAI TG IERE

4. AFHEIME. MRHRSEIEHIL (TS S AR EEAN
BAW, TELETNRRCEE RO ERRITEEN24/)
R PETEH182-185], (IBZ)

5. fRIESIERNRIN(EES 2RSS EEBMNMedwatch),
TR I 635 12/ B B R Y E R R E (1861
(IAZ£)

6. WTFHARBRBEERESL, YENHBENESENE
W (REBEHET)

* REHEZRS

1. EHEENERIREDNSHREE—H, FREHNTE
T2N\R— R I EETZA[B9, 187-193], (1)

2. ATREMERER, ERTHEERGELNBHERN NFE72
INE—K, SSREERAEIN[187, 189, 192, 193], (lI)

3. WRESENMEBHEEERS, NTTRDBRMRESEHH
[194], (lIZ)

4. B EAEYAESTIESER. B, BUE. 70%ER)IET
HaAaNEAD, ERXERLEREEMARAAND, N
BB RNEE[189, 192, 194-196], (IAZ)

5. FRLTHRSGEAEREGRE. (IC%)

6. FRATHRGH, HRERGRESL (split septum valve) &
TV R AL, AV RESL TGN R FE[197-
200], (lIZ)

x MREIRFH

BT S TR W4 £k, RARFERIFENIEN
WMEAERIBIEIFT A, MiisiE I AR MBI EMRM 415,
69, 70, 201-205], (IB)

B 53ER

AR5 F0 RS VE

HFFZIERTEENMAREBEEERGEMNTENAERE
HSE, FESENSERNETWRE. STUYLURERLREMNMD
FoEnk (Blan, sNEEEK. FUEEK. IEEKSE) ; SER
RHEI 2K (BN, IWRRTSAEHEA, skASKED) ; BEENELHE (B
m, $IET. K. JIN. SNEMZINBEERBEANNFOEKSE
[PICC)) ; REXEME BRI (Flan, BEXSIERER) ; ST
KESZE (Blan, K358) ; SFELRFS (B, BEHEEE, &
TEANRR, EEAMERIESH, URSERE) . AT ER
EXSENFERD, MiER ERNEANTE (MR .

EHH, ATFERLENSERENABLEERE, FIZ0aD
(FESEEE MRS (CRBSI) FH &bk S S48 5 M I 7 e
(CLABSI) Bl E, BEAFEWIRER.

CRBSIZ—MER#ES, BEZHIVETNREER, fE
ARANIRERENTHESEZMARSE (BS!) KR, BiX
EASEF AT HRENBNE N, MREEEE BS) ATFUTER
MRMEAFISE A SERXAMMREE (CRBSI) . BENIRKS
E (SEBETRE) , MEMFETENBRYE (F8 KW ERFH
EE MIBFRS A BIZEEARMIERR) , MREEPEARNEFRK
MM FRIEHTUER) SRR, EXEENEXFEEERTEUNE
B, a0, CLABSIE—/HCDCEREfFZ&M (NHSN) f# A
ZFo CLABSIITFBSIX4ER48/NHHNBET LEKSE, BXTH
EEMMIRELNEE, HVPRRENMARLEACLABSI, i,
BT HMARREN MR RRESR T OEKUIMNISEE (ANRARK,
FERRZ) , FERPRICHARAES, Eib, CLABSIENEXMSE
FElTT4E#Bid 7 CRBSIFESSERE,

SExm SR HAKE R
SN S BENERT <3 KERERSERIY; IR
i BECEE, hTER. B \ \
S e BRI
SAEIRIIKSE il <ssf ERRRR; MR
GRS AR ERRAR A WS SE T TSR ; 555
A |2 EF A Q¥
FERESE T ALK, SNESHE S8 FISEIAL, Bhk R AR
o - e \
RAFLERRSE N . . ] RBSIjR
FRERPOBREGE | o o KEB4CRBSITET I
- BRI SEINSENROE | >0EkEIERER | BEARTE, MARRESCVCEN,; SET
Sl Bk (S1BF. SIS A SR TRERRRR
GONEBREBA LS | BRE. L. SHEEK, BALE | >20EKEAEREE &
E 3 BRI
S (PICO) ik Rl SHFREEACVCRLL, BRER
> SEK BRI BN | BETISIEENOREYBE; SRR
i ILERRK S BiIET. A EEEER .
RERTOEHSE | EASET. SRRk s i
st BT, BUSHETER | >sEKAKEREE | CRESIBLARER; XEREARIE,; 1%
TR &, EAGE FRTIEK AliE ESENMNBHE, BERTA
K X $s Qé T 7‘—?:1: Jl_ kB E A N ﬁﬁ
—_— s ;%i*ﬂﬁd&w =k hﬂ*ﬁ%ﬂk‘ﬁ BRI E &£ 4 CRBSIEIR

10

] 3, B#HRSEHRA




¥ RAFMBILORITRESHEDF

CDCHERESfT e Mi¥l T CLABSIIN A 4%, CEREST
REMB—NETTHEFAMEREM LR, #E958CDCM.
http://www.cdc.gov/nhsn/dataStat.html. it #AHR & ArsR AR EERRE B
A8MMFNSHEEE M X (91545 R EEfR, St— M ZAMICURIEICU
(IEBFPEX, KE) #1177 BN[207]. ATFBSINAKERZEE
HEEEEE, FlRRNTEEREMME =EKA, CREF
ARE) , WZRSERXERZN WEEXHMAR) , EEEES
ERENZWE REKDN, ZAREXER) . EE5LAEER, ER
ERIERENRERRENERE, HTERAMEREMNEEE,

REP RS LABEENEYE REEBEEERE. £ReE
HIRE. IRENSLEE[208], HIRECDCHEEERITRE
EEMENAES) (SCOPE) #EEAICLABSIF, HE= KM
FBIREA B T 19%[209]F121%[208]

SF5IXCLABSINE IURRE, MEZRMWHEN A, 5
FIREICU, 2RBRICUNBHMNEEHREHE BT —FMNEM
FEAMRNSEREEERE (MRSA) {BiftfEsk, MRSAS|AH
CLABSIEFrR/, XiFRETHEMEENERR10], £=
FCBAMEATE T, M=AkBMNmAREAEMABTREEES,
4N i R AL TR fNE A SR BRAT B AR B 38 & —4¥[209]. RHKE
S eI AT 25 Pt I 7E BN,

% RimHLE

BRI SENSRREFLAT: 1) BEERMNNREBEDERAR
T, #ASERAEETSERNR; XE2EHEEHEE WAL
1£[37,211,212]; 2) BidEMF . SENAGIEESHSERS
BREOHEBESE; 3) RERPIMERT, HAERAamETse
ZMBEHERESE215]; 4) RPERBRAT, BFRNSTENRE
S CRBSI[216],

CRBSINEEZUREEA: 1) REMNHIEME 2) SFFEHE
BNETRE, FINMFEEaMIsihEsaUESERERR AR
[217]; 3) BLAMMNESMHER, SIEHMEEY LIS
A4 (EPS) [218], EESEMRIMNFREAHN, XhiginT FKmM
EYRME (I, REESEREMEEEERR) [219,220], HLLE
MRIFIRNSEER S| AHENMEESBRE . BTREBRMTLE
A, EKESREESERLETESHNBRENE217], B—
AE, SREESEHEL, EMEREREESZ5IEHAGRE
BAERMMNEYRR219], Bit, REEPTRNRERFETUZmA
BT E A MBEHTLRL[220], oM FESEMRLS BRI E
SN, X—1Fath R FEZEASERS P HAARETEMEL
[221,222], HEEX—4F=, HSEE<MMEZR /P CRBSINS
— N EXRR[223,224],

A YRR 5B EE E h ECRBSINEEEURE
£, filtn, BiEERHEHNEANRERT (CIHAFICIB) , £8E
BERE UK TSERAENNBERES (WAEER, F4H
EEA) [217,222,225,226], ok, FEHAE PTG ik K
B, BlansEEESRA NS R BB EIRE[227,228]. S HBEEKHE
[229]. RBRATHEI[230]N R SEKE E[231]MRINE &4 (EPS) B2
RETUHEBEYERIRINHE[218,232], —NEBEFIRH T
UK AEYBEREMANAE R, FIMES. #1%, TNERSYER
S EYAEHE RN EE[233-235], XEMNAYBEMERBELS T BE
IR (21, AESZXAMENERMRRMNRRE) , BB
TRPERNZ RN (Fla0, TEEAEYARREE =~ B A PRI
ZHNER A, SUPHIERS. FEAETZEARAE) MM T AR NETS
14[228,236,237], HIMERFEREBANELSHEE, U&E

2011 MER-FE KBRS 75

EMRERNYER, STBLERERPINEFIETHIRA, BINTH
HE 5| A MR A5 o

% BRAFEILSE KBTI SREE

X #HE. EfARERS

Eil

1. FEERPARPHROENSENN ABE. EAMEPSEN
EHRE. UMRLERNSERRRENERTLEE7-15].
(IAZ%)

2. WHTMERNSEEEMEPNSEA RFTERNEIRFK
MM, [7-15]. (1AZ)

3. {IEE£SFI BF e H# TN O ME RN E ELEP N
ARMERERME, [14-28], (IAZ)

4. HIREICUEEEYMIFBARKFE, MEMMRER, FiFt
IEREMNCVCHITEEMICU, Bty “EERHPL” =
BEMRAAPLIE 5ICURCRBSIHES[29-31], (IB2K)

b
BUHENT YT EESF TEEZT REMNEZ, B

RAIPE, FNEBFEEMTE, XERINEBER, Ik

M+ AR B — B SER R KBS B & TR AR L R T B R ER PR IE

[7,12,14,15,239-241], WIEL T AEABNWARBITE ST

US4 EHEMCRBSIMREE[15,242], T A “Eafkiika”

T INEE RO CRBSINARR . HHXIFEEUREE[16-26], It

oh, PR RAVEER T IR /K R, B KB Rl = 38 n[30].

X SETNT R EBALAYEF

¥ SMEAFhERKESEHRIN

1. FRA, MiZEF EREAHTES . MR EEIBAE
KT TEBUNEE. (125)

2. IILRIEE, JUER R, TREESKE(GERTHE L)
) EABEMEB2, 33], (1)

3. RIFEESENTITYBERE. EMAREEMIERLEHF K
fE (U4, ERRkAFIEEEKEIREIRE) . MURBEBSNNIALLE K
HEESE(33-35], (IBX)

4, BEFERINSEIRISY, BRGNS 5| REALRIRIEISS,
34, (IA%)

5. HEMEIRE TR R M LR, A UEKSESEEINE
EANNHUERSE (PICC) (RBEINERESE, (112)

6. XFFERABEHERE, SRBERHTMISHNESEEM
7, FRARBRWE, FHETEHRMERL. WREEEFEEN
WEERFEAE, NIARRIFERHIMEMRERSR . MREFLEIN
BEfbRs EHACRBSIMIER, NIZIFEEAEBER X5
BEIHM. (1)

7. MRBELDERTRE. B, OSETNREKE) . B
I HESEXEMENNEISINEEKSEB6]. (1B)

¥ PLFRBKSERLEIN

1. TERESACEE OB SER, BT EE (B,
SH, PIBTHEEEE. PIBTERER. PIB TR,
mig. mte. SSREURSEEM) , NAEFEM MR
IR RE[B7-53], (IAZK)

2. R FARERKEARA R UERKBEL38, 50, 51, 54], (IAZ)

11



20111 ERA-FEHXBERAI TG IERE

3. NREEEPIB TEIEAFTREAIMIETEAKAALERK, o]
B AJERE R AICVCREERPE[50-52], (IBX)

4. WFROBEXPOERSENRERNE, STHRNSES
FIBAIAEN . (GRIAFHED)

5. WFMRETEENEKRPEREEEREAYE TEEKES
FRIERAL, MR KEPE TERERE(53, 55-58], (IAZ)

6. XNFIRMHERERBES, FRAEKEEIBTABNRCVC
VEABEITHIK AIBER[59],  (IAZ)

7. TEBESISTHERUERSE WREARE) , Wi
SR BEAREAV MR HLE. BFES|SNAZEmEmE)|
HEEEREFARMNARFKEE, [60-64], (IBX)

8. HREHEEEEREREMNTRT, P OHKSENRKONER
BNREB[65-68], (IB3)

9. XMFBMINEFREE, WELBHEIN. (RIBFHED)

10. FREHRBZRMERNSE69-72], (IAZ)

1. ERERIELCERIENIE MRIZEE) , RREBRZS
&, Bnas/\rR[37, 73-76], (IB)

ECY=)
=

B

BEENBNSEENSERARLRERANKETERES
R, BEEHMNTSERXRENE MR 5 ME LTSI
REHZEE —EXR.

S A—#, tBILHTINDERKESh TS HERA. &
WING . MSERL[243], BEIBAL. IHEER S HR BN
SNESRR . BEREICUREITRTE, ERERHENT 2JLERK
KHKE, AT, SHARR, BJILERKANRE TS S8 6
K TG N[243,244],

BERMEMRNERRERIBERCRBSIFEEENNKER, B
B, BT USRI RE IS S AN EL TRk . §1B THafk. RARE:
BEENBRLENE, —EEMMEAMELRRE, SINEREEE
BB TEREEHE F o NAE EEF/5 CRBSIXEE[37-47],
KPR 7 T 22 ) LIS B3 P & B [245]

5818 THMIAEERMAL, MARSERKEEEZLETR
P SE BB E S AICLABSIEHH[40,45-47,50,51,246], 1R
B, W REBRERERES, XERABZAEKMPIE TE
Bk, BERRKE 55| K RERMKIM2[48-50,53,247], —IAREIN,
BEREIE AN T BLER Ak B ERRENE[38]. SHAER, FFEILAK
ki, REREENTIMEFLERS, BSEREKEEN
L RIAE][248-251], Eib, WTFHARE, BREEMNENERE
HMER @0, BENTMMEFEE, PIBTEBIEENRE, X
REBEARMEAKE) , BHETERKNEREBRENRESTH
=3

AEEEMIMRERE, SEENEMNBESEHEL, FALKS
HBEHMRECVCUY BEZR MM HAE, HEREEEET
REZHXBERMNERT, BOERXBEEXE60,61], N, —
SR B T — 4B B R e IE 2 L #hi8FE[60], BE
AR RN SRR ASENEREN, AREMSERE. RIELHE
MR BENEHRIER (0, ZACBENSE. MIBE, MEY
MEE) . UM ENEXREE B mfSE) « RESBER
T, BEARNRE . MUEELENKEE,

SENRUENEFZEFRIER D —ik, —TRRE,
SEBFEIFREE (10, 25cm2iatrA) 4, MEEEFE L
FERES 2 R2 B T 17 DiTimhg1.79F05.126%[252]

SEMRNMARNEZE FELE) IRFTHRESERERESR
LGS B L IGSEE ARG = ER[36,253,254], NETIEASE

12

S5NEREERMNA LD, SHELSERLLRARRNBRRARER
[33,34]c AT, MEMEMINF T FEEBRERNR THR, mn
RBAAZET, LG ABERN B34

 FDEMEEAR

#ix

1. TURBROFRAERBERERANARENKAFREEAS
ERERHS R (ABHR), EEMFHSHE, BE. FHRSE.
B ErSEREERBR R EINMTFRAERRF. T
THSAER, FRABRIFRIENL, BRIFRSTEEEN2,
77-79], (IB)

2. EMTEENMNENSSIPEN IS E®RER?, 73, 74,
76), (IBZ)

3. #HTHINEMENSEBEN, IHTHRIKESZERIEMET
B, TEEEFE, ITAEELEFE, (IC%)

4. BAzhEk. POBSERNNBEITEFEFR?, 73, 74, 76].
(IAZ)

5. BEHASLEHRSEN, EEMFTSENNERTINELTETF
=, (1)

6. FHSEHRMAESIRNEHFEST, (ICXK)

"R

BENSEEPIIETHIE, BIESEIRTELESE
TR, DULSKRBHRIP TR RA12], BHMFIMIE
iR fE A& B R (255 BB FIK IR T2 B HERIA R
[77]c ¥ FSMVEAMEERE, BiRENEHRENIRTERLEHT
;) AR ELTEFETSES "I BARBTINEEK
BE. BT “dEEp” RATEETOERREETEM, Eitd
LEREERIEI P AAERTEFE.

* BRARUTERERBIEE

@it

1. MRARAULEFEREERTCVCESE. PICCEERE
BHSy, GFF: MEET. OE. TEFARKR. TEFEU
R SHELEAES M4, 75, 76, 80 (IBX)

2. MHHEEIRTEALERPESHHTRIFBI. (BX)

Cf

BEANETHEFEEMSB)ITEX HECVCEELEF, FLEHE
RER. BTEFENRET, FRESSSESN (5FAEX
) o —IXTEERENIXIEHR T AECVCEELRY, BFERAREX
Y EERESHEHTEFEMHR/NAESMELE . MSBARE
BINVSEEM (RR=0.32,95%CI,0.10-0.96, P=0.04) % CR-BSI
(RR=0.16,95%Cl, 0.02-1.30, P=0.06) , U5k, fFFAMSBTBAE
BR—ARERENNERE, BEZRKAMEZ TE=ZKAM
H([76], —IAXmzhkkSE TR thEERIIER 7 5 AMSBTIRA
BHEREAR T BRERBG[37]. B—ARIFME T —TuBIItRI, Zitkl
SR ERAETIRE, LHRMSBHM R, EiX—HRF,
CRBSIFEEMSBIAEE A AT [14]. —/NRASIERR T &
FAMSBTils1E#E, TIREREERBAARAREENE



X BEKER

i

1. EHRTINEERES, sEAEST(70%ERS. WENEESE
WERE AR EVERAK[82], (IBX)

2. FEHTHROEKESTINENEEURERERIA, FHR
ERF05%MENIETEIK. RFEFEALLENESE
fE, TS FARUE. MURE70% s MR[82, 83], (IA%)

3. WEMRILEADEINEEESEKSHAERIRESRK
HIRR. (CREAFEEIN)

4. HEXFNARNBILEARGRNREMR BRI
(RABHAEETN)

5 RIEFEFNEN, NEESHENTEUEEEASE
[82, 83], (IB)

de 85
3

=]

AR RF AT RIHE T SR A ORI ES T ESWMR
HERNERESARNES, BEHNERSEBESTANES
MRIERT BAMNTESESEEECRBSIRSEEK82,83].
(KRB ERERLVRERSHMAERNLLE) o 0.5%MEkHEES
10%FHETEEES, XTI 08k S B N MR EES CRBSIAHE %
BXA256], ZENERE CPEEERENIIRR vs 10%K
vs 70%B1E) R, 2%BHEEHRENTARS10%MRH70%E
FEAELLERER P CRBSI, —INE 24143 R SEMEHNHRE, 18
TR, FARTRD49%MNSEREBERE[257], —TiET
MEIHENZFERNRE, SHRELE, FRRXLFTFECVC
B 1.6%HICRBSIB AR, HK0.23% M TR, SREETTE
113%£7T[258], BAREMHRCHAFURINDEIKE EAEENIRE
FRREEH, 5%MRM70% EMEA RAAN T10% MR REEEE
HDCVCHEEM EEFIRLE .

% BERMLBIREMN A

B
1. ERLESHHELTENER. FEUREEEEERA[84-
87], (IAZ)

2. MRBEZT, FMRESHLNELMSSE, READH
R E BB R[84-87], (I12)

3. YUBEIMMEEIME. NN EEFHESEMA N RITER,
[84, 85], (IBZ)

4. BREHSELUN, FRERFTERAMERAEREZLE, B
03X s EER A7 SE (R B R R 5 | KA A 25 i 2588,
89], (IB)

5. ZIIRSENEBEIMBRNKT, TRUAFKRE, BRER
B&EBROHMEMHNSENTRGER (Fl20, ERAEE
F, BIESENEEYRIPSERIERERE) [90-92], (1B)

6. XNTFEHAPUEKSEEENMNER, NE2RER—XAY
Eie S (IES)

7. EOEGTREHR—KEHCVCE SRAMMERER, KRIEEE
L, BABSNSERNRES T 4R T EHRERIMI 87, 93],
(IB2§)

8. BEAMEARCVCEEIT N FHRIEBHEAMER N BITE
BA—X GHRIE R ESESENRAGISN , BERBEIG O
S N(E3)

9. WFKHpEEATERCVC, BBENRNASRIF, ML
HEBNFERAERNEIN. (RIBFHSEMN)

2011 MER-FE KBRS 75

10. HIRBEEIBAMNLER S SEMRIFER94, 95], (IBX)

1. TR EEN N FERALTHEESB1]. (1BX)

12. FAFANAANBEEHENBEEN, WRBHERETHEEN
P, SEEENEI. FRERELRESREMER
KT ERETSEEME, CLABSIFREZRNIARREE, BE
EAIEIE AL RANESREL. (1BX)

18, MR T HAREEMNEHRANER . RPHEM)

14. RIBENEENERBEIERLEBEMANARN . EERK
HEEEEBM, AEEMNMLEENERMAEE LR
. MRBELENESHAME, FTHEEAKXH, SEHEN
HARTEHH MEEANER, WNENREEBEHAE
EHRER99-101], (IB)

15. BB HFEEFARREEASEMBENTHIZETIIEN
FSEA(IES)

de 5
)

A

BEEMAERAER. FESRERERNN, THENEEEET
i, EERMETDFIRENDHRSER . E—ITUFRINESE
BRI E AN BRI F, EENT £920001R5NE SE[254], ZiX%
R T BEENXRRSFERZERBERENXR, fRPNEIEET
EE AR S SRR (5.7%) SERLHEEE (4.6%) %1,
AENE SN AR EERERARE R T EENIRRES . It
SN, BHRTIRTRE BRI U ESEBEE RREMBEEING
ERkSE L, BRIGHmEe Rk REE254],

—IMEFES IR LLR T E R BRI A2 f Bkl 3 FCRBSIAY
g, MEX5IXCRBSIMRBLREX A, RN AR RIEFEE
Bl MREBEBULISM, DEBREEE. 3RGEBH—IN
FEAN T BIRLE, AT SEREBRMEL R, K REB
SFFCRBSI. SEREE. HRKEEFLEEET261].

BRMBENEREZN B FRIMICRBSINRLEN ., BT,
AL RO BIREEICUR A R A e SN BE 515
HEERAEXN L, BHENRBRANCRBSIKAERG . RIfE
BERRBRLERERRENER T — T SRR MEALE R, X—HF
FNHFET 1636 REHE (37781RSE, 2893110 FER) . kb
REHNEREK T PESERX MRS (10/1953[0.5%],0.6/
FT5&Hvs19/1825[1.1%], 1.4/FT5%H; FBKE[HR],
0.39[95%Cl,0.17-0.93]; P=0.03) =TS EH LM MR EL
(6/19535%, 0.4/F 5% Hvs17/18255%, 1.3/F5&EH; HR,
0.24[95%Cl,0.09-0.65]) MIRKAERK[93], —IEFE T 140N EILEH
RERSAGREHRBRNEYINBIRE, BT HENBSIEE
STHER; R, HAT—EANCVCEEREMR, 6017FEZL
ITHRERETR, FRSELREHRBRINESSHERIRESRN
BE48L, CRBSIZBERE(R (P=0.016, M3 XpL0.54; CI,0.31-
0.94) [262], —HIEIESNHEN X BIXEMEENMTIERT , &%
HEREHINBR TR D ME SEMEREINGE L OBMNAEE
1, BETEEREFITCRBSI (2.2% vs 3.8%, 30.58,95%Cl:0.29-
1.14, P=0.11) [97],

X TFIILEFRAREORERBENEIBELLRZER, —TU8
R705EFE LMY Y B RIRE T BEGREREBRSIRE
BRI, TTRZRESEEE (15% vs 24%; RR=0.6; 95%
Cl=0.5-0.9) , {EXfFCRBSIZFBFEFEBSIHELREILHEREXS,
FERANTEREN SRR EFER) LB EMME A R—E
FFR, HEBARHEAERERILF, 15 (15%) LISl 4 ;
23772 )LHHFAE (1.5%) HIEEHEFEAT1000g, 28/ \F
26EABTHAERSAKABECVCHRRIL, BEBREARIMER XA XE I
n, SBANEERBEHEIERLI.

13



20111 ERA-FEHXBERAI TG IERE

x BEMES

#ix

FHRER2%RMTHITRERRES, LUB/CRBSI[102-
104], (II2K)
L

ICUBE 2% R BNEDHITERBEE, TEA—
B REAMBSIKERNEEMAMIERE. —TEiE8368BICUR
ENMRETR, SHERIEEMKEANEEEL, FRESRNE
EZRERDELMBSINALE (4.1 vs 10.4 NEF/FEER; X
JREZES, 6.3[95% Cl, 1.2-11.0]) [102],

SERERE
iy

fER%E S EERERERNEANSERLNNEL105], 5%

Ct

SENEEHIAARR O EREL . SEMFZEMKEREH
—TEMTIER, TTREHFITCRBSIMNT ., CRBSIHAHHIIE
RRREBRZFRTAHTEE. 2EAETRBERRETHSES
FIEBALAOIR M, FHOT LU AR EENEE105], FAREESEE
EBEHRD T WES TIEERINTRIGHRE

X ARAN/RENHSENEE

SERENETUTBISRNEE, MRMINMIIET BRE
HEEIRHEI TR RCRBSINAER, TEMAE LR/ AERIELRE
RAEXREXR/AFELRRAPOBISE. FABRNED O
T =T NEEMSELFARETRN, ERARAULIE
FRETD#EE, CVCEENERREATO.5%NENRMERES
RRRk[106-113], (IAZ)

=1
3

A

RESENESSMEFSUESFIRE, REGINT HIMIAK
&, BT IMBEKCRBSIFNEE, FETT8ET & ATTCRBSIMNESTAX
A[110]. BFEREFESHSENESTHR/LFHIENHMAEHA=
f&. TEENSE, SERBIBIEI0KR, BAKIBIAITRNER
AREN, ERFDARFEXESE B TAREATIATHETE
£ T )LRHCUM R IR B LSS TR/ SERX
BRAMIXEE[112,113], B, MEERTFHRENFIATRILANE
FREFBESFINSE,

FNREREIERSE NEERINRERE TV R/ EREEE
HERINSE, ZMRNE/PCRBSIEE—EEX, BXE—RS
BENRMEENMIRE, SRELRESERL, EXSERLT
CRBSIFIRBE[1,263], E—IW5H, SEBERBEIMS1REI.2
A%, BERSEENRASERLTREHT BEINERET
HikE, FRNENEREEAE ALRMEREER. SE—RSE
1ALtt, INFEEEFEMFBNENE, AN EKERRERER . =M
FXFE_NRSENRIEMERTIRIGER T T BERD> SEREY
T, B5%—REL, HTEETETCRBSINEINEEARE
[106-108], HEALEMEMNEKHIE T MPHRENER. BRARIDL
4, (BhE] A T AR SR S E T S R

RRFEREERSELL LB SE R R, R, —IOrRE
HEFPLECRBSING &S B E AT SRR (Bl2n, SARER

14

PHaEMEERE) NRE, FRSC E/ERETERSESRTT
H68EI1ETTMZEA271], FRXFMSENFICURE. KHE
. PHERAREELS RS METCRARBIASITSERNES
BEAARSHA AR EEK264].

KERR/AEESE E—MS P ONETIRIEF, ANRE
BREXREXRR/FELNCVCEE— RV R/BREIRRENS
E#ELL, CRBSINA4ARE[109], BEE6XREIAEMAIFE
M, &KERE/FRELNRERCVC, FHBEMEBIT60R, BR
HEEBRBEIKCRBSI[111], FEXEMRF, ZBEXTRERE/FE
THMAMEYRE, BIHRER, STRESERL, L1S
RN BZ R/ CRBSI[110, 111], BRIMILETE RV FR/mE
BRI SEN LA RARE., EAMEMSENWSHHEAS
—EMBTEME, B2 LIREMEIR PRI 5 R BIX AR T
k[272, 273], Wb, MESSEERAFTRNREXREREFETE
THZAMIERIC R . WIERARERMTNIRRA, XEKSES
E—RRNT/HEERIERSERL, BREHAMAKR274, 275], B
ERENE -RSEHITEMNITIAR. R, BFEREE
MELREEMSEERNTEARD, B REEET L,

RERBEAERUE/ RIS E RSN R/ FIBEENS
&, NETERST —RINIRERERGIN, BEESAR, FH
BEANTREERER, UERREAT.5% A NEIBRESH
)25, EEEEMEMBCRBSI, WAL EM M4 R E
PANAES<AYZE A )R

HIRSE SFHRESYNSER, REFSASE)E
EEEFEH, LMBIEEBTIHRBESTRESEH#RTTXIT
[276-279], — ISR SENEMEEZEEMCRBSIARERIE
Frmi/b[278], BEEMHRANERESESERESEESEMNE
YEENBCRBSIFERBER39, 276, 277], £TFXMER,
Tk E A LI FE ALK SELA BRI,

* 2SUmMBERARER
i

REI4 7 FSEEMEACRBS|, MEBEHHMNENSER
BHEE AL TEEUTNARERN14. (1BX)

Hs 8
=

A

TR T £ ST N A E R T SERR RN
1EM. RIEMN—IEZEMTHRER T N HEEENHR14]. B
ATV R B E Z BT e FNERR. 281, XLERFRH SRR
XTI B AR LR o

— R EZANRIETNEESSE, HREEZOR
FIBTFMFTE BRI SERRBERLANZR[280], REE26HR
FEHER (35%) HTHMEIERREST LTI RERSE
7, B YERICRBSIEME D . NTIEMERE, 558178
EHLTBINEFGTNESE, WHBENATHEERFRL
EfEEs. [281], MM, FFUCMEFANES, EKEFAL
TR MR P A R IR RE R D Hh U B R S E R B EE[282] . IEHA
—HA T A LSRR S ETMB N A RN EBIETs, Hi
WRARBEVPIR AR R R S R A E R A ER
[283],

B M) LU B WEBURE AR ERSAttEEsE, 78
ZEWNNRBSROTOESE. S1E3718HE)LASTLE
MARFKATBEBINEFRBEMITHER, JEKMRS, X
RETLRAENN BXAHBERGTHNEIL, EMNENZE
EER(RRO.11; 95%Cl 0.05-0.24), F EHAERSAMEHEKESI



IR (RR0.33; 95%CI 0.19-0.59)[284], AT, #
WAL PIETRMNERMN B FEEREEX R, WFAHEEEMZER
EVRERERES, HTEBEIET E#HTIEE,

X MERIMHBHNE
B

BERERENERZE, EIRENSE D QAT EABRR
EEFRESAT RN AT RN SR EBRE . BRRKIES/ IS
FRHNEIN, HRNESMRENSENMRISEERR59,
115-119], (IB%)

'

AT IRER DB EEAITE R RIBFH GRS, FEEEIR
S RYHESHBEEAEFERE ., —RINXTFEEINEHFRSENT
TR BH T FERNLE[82, 285, 286], BN, FAMEESE
HERIA RAS TSNS E B E A E RG89,

SRR A T LM ENE XS BEMNE, LHENMD
BERMEE116-119], =TT BIXETTE T 10% R A=A
BER[117-119], ARPUERZIMATE. H O SRR IR M7k
ZHENBENRD . KEREZENAEASHCEEREEER
ERLIAYETE[117-119],

ERETLHACEENRENESILEREZERLRLE
CRBSI[287-289], XFL{EE T HRARFHEINAEL T 2HFTRL,
ZAAMEERENEREY . JIARIERT, EEEHAER
HEL T 2AEFECRBSIFINE BRI (117, 290-292], HAbAY
MR ErEEBN AR S 26874 KA K288, 289, 293,
R, —EHARPORELT T HEL T 2588, 294,
295], MERENZEMNBREESENBERRIIEO4, 95], #E
557 A FAT AR

WSS T ER TR TR EERL N REEX 1698 MK
EFEEPARN, EP—AEESHBAEATERETRN/ S,
HHBAE, MRAFARRENI296], S5 AFTHENEITERK S
HWHRB—AMELL, FRREFIN—HABEHLIT ELAREL(34%%F
Eb12%; #E5TREE0.35; 95%CI 0.18%0.68), REFI—HEENE
FASE B NRIEE(4.10%E81.02; P<0.0001)RETMSER
M MEELE (2.48%4E00.63; P=0.0004), Htti&% ., 764N BHY
HREBEA, LEFAMNIETAECH13, FREKRIETFEK S HE
FEBHAMIL T AL H3(P=0.004), EIt, FEXTFENEFNHRFAT
IREAIEIERE, RN ETEWNSHEEBGER 4T, 8
B TR MBS E T BT H Ak RIA B E[296], TUERAIE,
BRrEEM LTS EFREKNZEE.

¥ MERHE. MESERNXINSELHETN
Eix

WFKHEENESE, REREAMNGT T ZARENTER
&, 1B{nE £ XCRBSIFEE, oI K BB I E M WA RS
[120-138], (lI2)

Hde 5
3

A

AT HCRBSI, S RTESFTA R AP S E S
&[120-138], HER—IMEA, HSELFERR, Bidix—#(E
BRARBREINSERFAEBR—KME., SMRERERTER
TER G EMEYNERAERCH TARE WEET) ,
TAMEPESER R OERSERTHE, XEREROFEIEE
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. KABZ. FADE. KERE. TREIEER. Liauik,
SRRk ; THSFINSERER. FESE. 75R
o (T EMTERNABITEENE), XEAYBES—
FinBmMFESER, BIZIFRSEEDTA, XEMRFHATE
ERETTHEANR VSRS BEHTH, FlNnEEHE, F
)L, SEPHENARROHMERSE. BRRXSERRRR TR
AZNERHERNTSERRBRLE~EFRNEW, BLRES—
AANEER. B, S8R, BT ASENE. Rk
AYMMEEL . BEHENEFMURFRIENREIREHS
FITHHNER, B R—RMNEI. B, HIWFDARCE L
THEF, KEHMEFHIREERARE, THEN—EHRNE

ELF10MARS R MBER BEN R EMEHE128, 129,
131-138], =IMEFENFINESHE LMK EN BECRBSIH
R RFE[297-299], LR R FHIRR AN EN291 8 BEHITH
REMEREHXTELIZY, 5 B FAS0%r5ERSHS FF & 17L& [133],
BT ERR s E A CRBSIFLL R B B (4.1BS/ITSEB X
tE1.1BS/FSER, P<0.001), WFMRNESEEEFTEBL
NPRER. R, MFRIANFERRAREANITERESSE
FEERRSME. CEREXEMET. MREREEPNE-AWR
ST BEFE LA, KABEMHRNWESARHESRAR
TR RARE, NTHERMLLER[135], E1208FiXEH, F
B4 RARHENELECRBSIN A LRI BE(0.44BSI/ TS5
B$tb3.12BSI/FS&R, P=0.03)[135], HAtMm#&EENBHEIXE
WRT KIBHRE, KABE. EDTA. FE. 4#TE. FHEZX
L FEERSAIIENR

EFomM s LEMBREFRM120, 121, 124,
126, 127], HEFRAN—TE 1262 BEHTHIRIEME. FEHl.
WEHR, WHHRT FEER/ARDE/FE(NVCH) SHHEE/
FFER (VH) IR 2 55 TR (H) M RE[124], VCHAIVHAER & Huls
BNRSERXELANNEREFETHES, SMETNHANK
FRMPRIRFIFEA (1.72/FCVCRH[HIXEL0.55/FCVCH[VCH]
3$E£0.37/FCVCH[VH],

—NEE7TIEN N BRENEENMTEFERE T HERAR
HESFZNESEMEAREZ TR LHR, FEERS5HE
FIMBE EE 2 250.49(95%C1 0.26-0.95, P=0.03)[300], {# A&+
ARPBHLNATHEERRESENRE KR,

S8, —REME. WE. BRI T ER70% ERHE
SHREBEKEHEETMEERERLHCRBSIAEMIEM, #
FEESENEEEL HCRBSIE R/ (0.60/FCVCHXTEE3.11/
FCVCH; 0.18, 95%Cl 05.65, P5.008)[301],

X HE
B

NF—RBE, ELENERRENRD SERCBRONEE
(1391, (I1Z§)

i
BERE, NENSERSTNE—RETERES, LRhT
g%, MFEA. WRABAN I ML BIAEAI213,
302]. MAEMSXEETRIALIEM, T3 T FEHEM03.
BB BT A S B BB ENER221, 304,
3051, EiLL, FERURTIRHIN S BRMSIAR, eI
BB
—EEAHIHET FFE (SEHBISNERR AN EEL
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KIFFER, &63X12/\iF Fi5,000 A0 ME — Rk 2500 L A1k 5 FAFER
BT 47) XECVCEFNTA W, AN ARRETRRS
B M OBRBKMARRIRBE[139], AT, XIFEIECRBSIEF RS
HREAXNBEZER, BHN—TEEEM. BT, 2045
FRERER SENBEE TELFEHR(100LA/AFTHE/R)
HELEIEELK (50 mL/K)[306], FFEAEECRBSIBGEF ERHEE
(2.5BSI/FCVCHEXtL6.4BSI/FCVCH), HTFAZEEAREE
A YRR EFIRS, FILCRBSIBRARM THRERHETIM
BRERERFEFNNERRELREANERESTEE., KSH
EkSE . FrSEMt0ERkSENEANENSERE, X
ZHSESRAAENERSERPREN, XHRESERBTNEE
T4[307]E N B EHUMAR A INEE[308], AT, BHA—ESEER
ESHEEEMAERRLEB09], MRRPEFENSERRIR
&M AFICRBSIFXBE[306, 308-310], BRS& NI/
FRIZTRRM SERLE TSR SEEEB11]. FENRE, R
RS IR M/ IMRBME, XESFSIRR TIEERFX RN ER
[312], TR EBTURER IR, SRBEEAEERSE
FRNHEEARN33], —HxTFMEETEENRENE. . NE
WERHARF, S56H30%ITEENELL, EifriE 86 AR (5000
U/mL)BE B3ENT CRBSIFRREZ (4.1BSI/FCVCHXSEE1.1BSI/F
CVCH)[313],

IFEEES B> CVCMBRTE R BT R D B R EA# T T 5
THE[314-318], KHEABBBECVCHIEE T, RFAIBNEESED, 0.1
mg/R)ER > SE MR EI[142, 148], R, EMHAFRIR
WG MRS, BEER A EHREINEREA5-FU
MEBEZFSEAE KRB EEAB19, 320], HXEEEEE
PR; BARFELEELSEBREITREERS MR MMNNE, BHFFK
RRREPR R FH RIE, E—EHRT, #Bid20%MEBEL LMD
AR A K F B IAEFIE321], EHUEsT, FlnXaR i)
Ik BEEFROEIGN, ERIKSEEAEEAE S RFTES
HiFfE,

X SMNEARPERKESENER

#in

1. ATHOBRRERERANREE, MAINESENEIRITEER
TEDF72-96/\19[36, 140, 141], (IB%)

2. NFRENLEEBEKBENRETERHEAINESE, WL
BRI 142-144], (REBHHE)

3. XY EFIRKRISMENRHES T LEINEISE32, 33], (IBX)

4. REAEBHUHENRES BRPLSE, (12)
#8

EERNKEEHERMENSEEI—MAERRANSE
TERBEMFE. WRINEERSENHRIER, HSEBENE
B 72/ MR, MR MR AMNARER SENAREERSIES
[258], %A1, BBEBEREA72/\F596/\EBLL, SNESEERKAR
RERFLHSNAEN41], HTHBRANSEEES SEHEFIK
ZOREHESERX, BINESEREEERR72-96/\HER—X,
TR DB R RS I K 2825 SRRk A AR R AT RS

— U RRTE72N N ERREGESESRIESERNEKSGRS
&, TEERRAMSERENEERFTEEREI142-144], i,
XEER 5 R B RCRBSIA R, it kW3 CRBSIKES 77 HAY i)
Mo

FEKESESEINESEMRL, BRAXERER, SHi
kSRR R A REK[322-324], E—TUH R 140iRHPEK
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ESENEETET, HERMBSIKERA0.8/FTSER324], %
BEERLEXANFHRREEER, EFSEBENE, TEKESE
BENBNPAEATR, BRKTIA49K, BRFRERET,
TR PP ISIE R BHME A 1T E R, (B RA RIS
BWERSENHTRETIEE, MZHTREBTHLSERXN
CRBSI,

% CVC. PICCRM#&EEHFEREMR

1. BEAT I SERXBRATMEMERCVC, PICC. MBKFEN
SEIMHMISE. (1BX)

2. ZIFRTRMAMIEBRCVCHPICC, MAREIRHIBEEKEN
B, HETREEHEMBARNBRIMEE, SRR IEREMN
REMBAL. (1125)

3. WIRERSE, BUEATHHBREMENFEASLERS

& (IBX)
4. WFURBREMNERERNSE, BEFASLERSE, (B
%)

5. MRAEFERBRENIEREN, TUERSLERSEREREE
NIEEERSE, (1BX)

6. FAHSLERSEN, TERFNSENNERFNLETF
=, (I2£)

Hs 8
=

A

EHE S EEN—FE P CRBSINTT %, H ARG
R, FIRRITHE T §7RER—ASEIREERSEXHHPATR
[165, 325], HW—TwsusR11285MlICURE, R ES
ERECVC. Mk SEREINAFNISE[165], A —TMHRR
HRGB T RERSE[325]. WU RIIXLZILX AT EER
FCRBSIHEB EEZER

EHEAS L ERCVCRE S — M CRBSIMEI R, —
TERE1 2R B MERE N, TG TCVCHER, HE
HRIELENFEASLERCVCEIREFIRSEN T AL AE0EFE
{ECRBSIMA £ R[326], FUILXFIEERFNCVCRMEMER:,
HIEEIE B REES REH R RS &

BEHSZEHRSECLZKE—MIATHEAR, BTFERKE
5%, XELUTBREHRTEN M SEELR AP OERKS
&, SEFBMNLEBEEEL, BISLHTEEN, BENTE
RER, MWRGHHFENER A RBIEBREMEBE27], B, X—
BARARLE B ERIP T BROERER. ATRLBEEEENEE
AR E EEHAMERN, AEREMER, BS54 8k
leF SEHIE—FTIEZMNFR[37, 327], R, ERERME
BEMSERFRAFMER, BESLFHRSERNESAERA
57, T EREERNESZ—MEBAMAREEHE[328-331],

HFILEREHENEBRRAOEERS, FXERENG
EMRBERFIER . E—EAEFEMIBARNHERS, ST
JLRICURMEBEF LEREBEERENE SHAENER, FRFAR
BHBE(n=397)EN BB PALEH23.7RA, IR E 4B
[250], S5h, ERAXMSEBEMESEERENTTEMZ BFE
FEF(r=0.21; P>0.1), RFEMNFIRCVCTREFTSH L SEHRE
BRI RAE[250],

FrE LM E RIS EAER . IEfCochraneFIBER S 225
T AR (n=368), tbE T AR FIUEKSESTBBINEF
52 \E5SERBANR . MHEHONZERBECVCANIE
JURDITERIRIE(GIMER IR ER]) , (R HIERRBIEINT BSIAY
KB&[332],



FRIM# 3 AICVCIAERRSEH £ L.CVCHRENERZ —.
TERAT SMSHENFERTSSEEE., EF TR
(n=201) ¥ T ELMNFTE (0.55400//A TS/ N\ 8EBREK
SERERE, MRAFRAREF, FRERTSERESTRE
FIEL R (6%XTEE31%, P=0.001:NNT=4), RAIZHATEHEE
J{ECRBSIB AR NARE, {EFmLACRBSIHRLRMRENM, FFEIE
KK Z B ENE333].

MEERSE. FRSERTNRERESEERTBEREME
M EIEER[334, 335], FRERSEMNERES, HREMAENRKE
KU 2 5hEspk(AV) R EN715[336], B SHRBEER A
BRES shER BB T MRERTSE, XERARNNBERKEE
K. MEFEZIERNIGER, BEANEESERTIHE
ENSE, NETITNSERENEIERBII3E, BARMEEICULD
FANIL[59],

MR SE. MakSEBRT—MFFEESSIHBEN, BE
FHRBEREIAKR, AEHMIRSERENE, IHNMERDT
SEMBAFEMR, thED T HREMIEEB07]. EFENTIRRT M
ik SEEXMNCRBSIRER AT SEHI.7H, LERE%HY.
EREXCVCERS —L(2.7810005EX)[6, 45].

BIIEMR P REIERT, BREXNSEEHEMCRBSIHINEE
HEEBEMENEKTAE. —#KE, AREXNSEEENRTE
BEIRUEFHEHAS[75, 337, 338], MCRBSINBEEREER
&5 7 RIS FEAIEIN75, 84, 166], DABHRHSERRES
S| SHEAXANER SHRMKSES XN, BEXMSISHEEEN
KEEERTsESEEENALS37, 339], A, HEWR
FRPEHF RS E R E MR/ CRBSIF R RBE[165, 327,
339], WFHREREMBENNFENNESE, MakSENERE
HAREDF7R[339], WTFHREBE7RULNESE, MLENELR
SEAENEI.

MRk SEBRERE—NEENER, MUIENESERNNE
g, E—IX166RSEHITHNHRFR, IS RMNTHE X
BRNESENEESE, HCRBSINKKENFLENESEN—A
#E1K(P=0.002)[81],

X HHSE

B

1. MRBIUEASERRMMRRE. TROENEREHE D
BEMAIERE, NEBREFBEN RS E145 (I

%)

2. MRBIEASERRMEMAERREFMEMNERE, &
KR BB EREERSE[145]. (1125)

3. XFBESEATFTRERATUREREFHSE S LBHE
Wo (REFFFHED)

4. BEW, FRESTEEFHSERERA. AT BEXNIE
JLRRBRE OB ER I, EENAEEAWE. Hthan~=
(&0, #R)TTAGE[146-150], (IBK)

5. MATHAEMEHFERREMNEENY, MEEEFHSESR
BRI RN EREILEBS, 89, (IAX)

6. BIRFIERFEMAZRzEKSESR R F(0.25—1.0 U/ml)[151-
153], (IBZ)

7. —BRABHEFRTSE, IXAEATHOENESENESR
B, RRPRKERSE. BEREST, FHskSENBERE
THBII5K[145, 154], (lIZ)

8. —EXRBREFRHKSE, NRWKER, ERNIRTHEES
Y, XZUEBE14X[155, 156], (lIZ)
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9. MERFHSFELRIEE, MEHEKRERE, BFzSER
BENE BRI ISE S EENE B 14X, o
BB SE. (112K)
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A

BARBEMERABFTREINEAEMENEHE, BEFEM
EEEREWHE/ EANERR. FrlEBEEHE, BUXRE
MEERX GEHATMAE N FENE. Bk SESHFTaRSE
K4 SETEMMABRENILRBEN. ELTARF, BFEsibk
SEEENKEREIT H40%-55%, FFEH5%5IKCRBSI; i
HIKSEEEMNE &R H22%-59%[147, 148, 340], 3%—8%3|%
CRBSI[148], RS (B), AR E) SRR, HEREMT
EFRS X ) BB SERS| A CRBSINMREN, BESHL
BEMS|IANMNEFLEELD, FETSEINERE148],

s A R SENRERNKERARE. —IMRE
W, WEBEFENSAEIL, BRMER10RM EMRAER, S8
FrmshkCRBSIF XS [148], ML T, HAGRERSHEIL, B
FHESZBRINEFRIGTT, NSIBNFHEEkCRBSIFNE . XF
HEARBNEHSE, BENEHTEREANMTKEEE,

—IEERIREHIR IS (n=210) 1 7 K eIk B B (R %28
RVFEIL, HESEHEMNCRBSIBLARSIGH (7-10K) Frrss
B EEEEHTER P OEKESENTE) LR, 2EEME
FER, EPMOR2ENN. KPEENHELCRBSIRER
(20%) EETEHMBEENHEIL (13%) . BANTWHREENHE,
X—ZJNAREBSGITFEEX(P=0.17), WIS & RRET TFEREkD
A& 4 R IRE[341],

¥ RAFILEEZENIMNABRSENE D ENRE

il

1. ANFEAR. BRERTOLEEABETUELRIRZME
FEFTFREATRERBE[46, 47, 157, 158], (IBXK)

2. LEBETFERBNEEABETAM. EHER.
EMEEABEIUEMRTREREME46], (1)

3. wHNEFBEEERY, EVFEABEF. DE. TEFER/N
HUIHEM47, 158, 159], (IB%)

4. EORESIRMREERTEFR, NEARKULTREERYE
Mo (1K)

5. {NHEBIRKIBER T I ERHMKSE, (125)

6. —EXBRE, NRTEERIRSE. (1)

7. REFA—RMERESRANT, TAATESEEHANAMF160-
164], (IB)

8. A ATHHSEHEABREMEMERDNKSE (165, 166,
167, 168], (I1Z)

9. —RMHTEEMFEANEEBN SRS/ NER—R, Bt
ERBNEIRNTEN FRAGNNEMAH(EFEERS. E5
TR HURYER) 37, 161], (IBXK)

10. REEN BENRSENATE A G (EEBRAAREIRER)LTIE
JRZS[160, 169-171], (IAZ)

M. BPBRIERFNE N ENRGHRE, R ARG R
LML), MAEFFRUIERSE(RIME RSB =18 R) kR
HENSEB®[163, 172], (1)

12. EENBENREGRBIEA O RNE =R IR EMRERE, E#HAN
RERINE BRI ESTHERRIR(163]. (IAZ%)

13. 2 FBEE N BENERG TS B EENA RS EBBINE TR

ERER
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[163, 173, 174], (IA%)
14, MRTEEA—RIMEZ RS, MRKESNEENREESTES
fEFRfERES[163, 173-176], (IAZ)

&8

P SEBE BN BRI, B AFELNNE
MMS BN, HESECRBSINRKERTLRE. TEE. I
BIERAEHCVC(1.7X 2.7/ F SE R)[6]. A, FEKSER
CRBSIKE5H®RE. £EE. EREXAEHACVCHEILARTL
1%[6], 5CVCHRE, ENBEELEFEATERERHEEFT
BB E R EEKAICRBSIER L XES[158, 159], REMLL, HFEH
BERAUTERENAEZHTHIREER, (70 HIEKLHIAY
CRBSI(0.41/FSER)[47], —MEENMTBAREXFIE =1 T
EIERAI(BE, BRARER)BEMCRBSIBRERZERF(342], RIS
EEENAEREE L IN—LE[158], I, —HEFE2900REHS
BHRIEMENEMRT, BEEIEYIRATRANETEREREEE,
HEFFLT SEskEEEL, BREENCRBSIBERERLF
HEINT 845343 UbSN, EERFBKEABETAMN, RE=ZKH
MBS | R IICRBSIE LR (343, 1eahfk5 BEEhEKELL,
SEEEMCRBSIFA L RMM157], BESEBENENLEK,
CRBSIFRthIEE[166, 344]; AT, EHERINKSEIF R
B> CRBSIFIREE[165], NSE B AIRRLAIEE, BEREET
SRINSENRNIZEMEL,

X MERBEMEGR

B

1. FAEEMR. IRERNERHALNESE, ELEFERAN
HRE (BRHRERNM) NEREPFEDTF6/\r
(177], BEDPFE7TRER—RK[178-181], (IAZ)

2. WFREHRERANEHESR, HTNHERIEAENEL. (R
EEE )

3. WTFEARBRBHERESL, ATNHEERMRTENE
Wo (REAFHED)

4. BFEREmmK. mxsSSERBIL(TSEERMBEREN
BER, S RRRET) N R B R RN AR IRE 924/
P FTE #[182-185], (IB)

5. REFIER RN (EERAAAREEEERMIEMedwatch),
B R AH N NE65 12/ E R R A B K E[186].
(IAZ%)

6. WTHEARBRBIERESL, HETHBENETHNR
Wo (REAFED)

Gk

& RIFHIX B R ME RN ERT B Ak R A R B VIR
FIREERHT T R, XERRPOEIERT, NEEFERFRSA,
B EHRNTFE72-96/ I —RERE B A s R ALA[141,
177, 179-181], IEREZMAREW, MRFEAESSETRLE
THEFRBBAEMEKNREEM, BEINEFRIEMR), N
HMIGEB TR FHAETR[216, 345], HBHTHIEHMAE YLK
KRS (14N, RERRZLMMRSIS), FHRBLTHRBMENIEN,
[l X e ) B K3 HIA A2 51 A CRBSIM IR K F % [182,
216, 346-350], i LEIES REFBARNG R AT LT BER
B HIKE R CRBSIFIRES , —EETHUBETEHAMmMEAS &
CRBSI[351], X—3LEkiE KGRI MR
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X TEHEERRS

iy

1. EHEENERINRE DN SHBRRE—F, BREAHNTE
T2/ N —RIFR B ETRAL39, 187-193], (1K)

2. ATRERER, BRENEERGELNBHARN/ N FE72
IR, BSRHEEREMERIN[187, 189, 192, 193], (lIZ)

3. WMRRZENFAERSELERS, MR RRNR SR
[194]. (I1Z§)

4. ETERELACESTICELER. MR, BB, S70%ER)ERT
WRENEAD, BRMXEALTEEEEMARBAD, Ml
BTSN ER[189, 192, 194-196], (IAZ)

5. FERLHAGIENEKATE. (ICX)

6. ERALHZRSGR, HREXHRZEL (split septum valve) &
FV B RIEL, B ARSI IRLE K197
200], (lIz§)

=1
A

EHAY . ATEKARUERRENRIRERERAN=S
(stopcock) BIAEMHANSEFIERIKGR FAVBERIE, XFTH
EE 5| XCRBSINMA MM ET RN, REML, =
BEFAHANNEEFETF. —MkiE, ZAXNSERSGLARRAS:
3| XCRBSIFLRED—Lt, FREFAZEANRLI352],

“BH” RE@ITERE ENEREER, BESR)T
EAZBHIBRYER. AT, MEBIREEER RSN DARE
BRET=S, SNREERSEEERT WATEEH LfHm%
BT, X—RENRERSESERENRE ., £380#NE R
RER GBS B U T X L AL A5 353,

AT B ERA RS RS RE U D B t SE MR PR A
RS, (BT THmmiE ks R ER, mHLESFRENT
SRz,

F—RkEHARELRR— N RERELAR, A5
EERE T HELOMIEERTNAIRE) . ATEELETAEN
ZTEBFNEE, YREBEEEMNTFEIE, SEMBHRARIRKE
A, FOEEEINSENERFMREANNE . &R (Luer) &HIZE
BWIRITAREEBI I R EIS LN, Ek AT R LR )
T, —LEREBERENMEBHME-—NETFLOAZINE, X5
BRPBERRSTREME, B hFESXMEES THTHE,

F—RKETRETH MBS RR T AENOE, HFREL®
1T 2EE PR B o M AR s B SR U H I R B 75 L R HE 4 N
HRE.

T (MAZEE) Misf[356], SFA=miE T,
FERATHERIELREVME, NPT ERNR D EEREE
[196, 354, 355], EE—IRA5H[354], S5EAIREN=BELL,
fF RIS LT BRI CRBSINA L, H T FhMAE B
WL, BB HAESHE57], —EHRELRTR,
RV BEARESEEER AR EEAEMNTFEREN
BI[195, 196], LLHh, EEMETHRESREEN, —MARKHA
FA70% EE I & R inHI 2t B (X3 E ST B LUA R X R AR R T H
FMEM[358], Aifn, —LEBRLBLIBEMRIKRSE T, CRBSIH
BZ 5RINBEERHTN D RELHRE IR AR BT %
[197, 198, 200, 359], X—HEXMMEREANEE, BB
BRERESERENFHRESXBEFX, HERTEMLHHRE
Lz M EANEEMNRRE, B, —HAELXNEEESERE
9 T BRI E # b & RIEEFINE R A BRI IRAT, CRBSI
Mz g T [199], AME—TMEHARHER, sEECRBSIE



ZREN—RIEEFH—ED, 2B REHNHERYM
BE i — MRS R H N E BRI E[R201], AL 5E%E
BRMNBRIBELNTTREMBEETE. BTRESEERINEAYIERE
M, SETELARIESEME; RERSNEEERSERERE
§); WFRME; BENRAEILRE; BT RETIAERREENARE
RENREE, BT ORERMNRIES; MREEBSHREMRINERELL,
BHHIEMERASEMM199], —EHRER, FhaeREHE
BEFr5| % ICRBSIFIEHN, TTEESHEER Y RIS HIHEER 48
%, IR FHAEE[192, 194], BN, FDAREHETRRE
BIELIR; ARMATFXMEENEIIREHN AR, WEEFRE
NAMEXEN. B, —fATEHEL A ESRESC & H
TERBEWR, BRETHITEXTSHEDHN [360], BIE
FEINGRIREE P TIT R 5

* BRERRF
WS IR A 2, XARFERBENIEM

MEAERAEIFT A, MisE I AERAVEREMRM 15,
69, 70, 201-205], (IB)

R

ERARE. BEFRANKIEENEERLEBSERAT
BHRMRENHNEERENEEN. FREEENEINNAR
BRI CRBSIFTBHRIER AT HEITE, FIR RSB RAIMER
NHABFRAR., —ERERLRERFIN. BREN, T—
BRHESINXERETFREEFHNBRIE, FEAERRRPERR
7o FEMNR, BEENERT, EFEIEEFHICRBSIFEE
HMATH A REEM[361, 362], —IF2005F3A#ITHEE
MiEE, 87 BII700REEER, AANSZ—EEERR
TERPUBEKBENEARANTERERGEE, T2REE
RGO RHTEERNMIES, XWIUEHEISREREANT,
It PTG A AE20024F Y AR IS 8 R 2 HRSR SR IY[364]. KEU15%
HIEEERS T TR M EMERCVC, REFIHERATNE
B EHITELR362, 364]

Fit, PRESR T IO EREMRZNABEIEES
B EFE AN ERER. EENLEST, FERTFRER
ENMIREMERE, ENRATEMEHNTE, SINNERA
ROBE, EZSRR, AREWNE, NRRBERKEEAR
[8-11, 69, 70, 202, 365-367], HETHHEEEXTFHBE
&, BENEARANLERRE, BRERNEERN, FREE
REERE VIR TIERNEENE, URIZERBRALNENSE, 4
REE AR RAENTEMRBEEARN, HRIFRIETERIT
HRERERBAMEIINRIRE, HBNSERHCRBSI368], X
ZEHHIHIEX RASRIRE T R T REBRARKBIUE, CRBSIH
RAERBIT Gt EHBE TIE368], BN, WIIRIIRhE
W, FTHmESHEREHEL, CRBSIHIALITS FHNEETH
[15, 70],

MREBWME AN REAERBIEN, BIUTSREIESE—ER
REBIEESFIERMRMIENS, 69, 70], XEAEMRI69]FE
—WHR T ZERMAI108MICY, B AIZIFMIGER T & X 551E
EEFIERANA, 81 FRE. SAUEERETEE. %
VEREWES. BREHKES. FEIREIBRENT O
S, BT AR EERHCRBSITERAEII, TEHEHR
fFHuENE: )P ORKSERE, XERELAAR; 2) BE,
AFHRERELMNBRIE; )MRBEEFRIEIBIEME, T
RAEER TR BMZIL B IEHE; 4)ZRRGE R BEFRHIAR
BREENTULSE; 5EIEKBEBRECRBSERITERMAARRRE

2011 MERFEHXBERAITG 75

Z; 6)NERNEFBRITELAMATESEREVESRIAR, 37
ERRFERIETT. TREEEH—MTINEFET S EE
EEAAMETET, R T EFERTXETIERENAZ18D
B, CRBSIFK66%, EEGZITH#EX[69], FHHEEEMNHERETS
SRIKI369]. BETELPHAIN T IRFRMAIME, BEMR IR
R EMERIEEE D AIZES B NTERFERD, O
R PILEIKE AR L BIS AMALLSI, RERSICENEER
TRLBTEE)

&E, BEERIRSENIFEN4R, NiZEERFERER
BEARIMRERENE L, —TR, BEFHERENESAR
FICVCEERFEMIR, MURBHEERECVCIFES A,
ZHHRERT AN A EERNEEEEHIFIEB870], —#HEFET 106
ZEE, TERTI5S1RPUERSENEIE, BH7211MN5EH, Z
ARAHE T 323 KPR EHNTHEIRIE, TMSEERH44.8%, F
ZHICUSIEICUREZ BB EBENEZ. BRI(REE)=FHE
TER)HEHEZCVCHETNEERT, NIAETSEH158K
F56RAHTEIR(E, BMEPIBETEHMNERNIZEERNEFT
MR RIEE S TFHIT.

B SEXHE:

1. Mermel LA. Prevention of intravascular catheter-related
infections. (Erratum: Ann Intern Med 133:395,2000). Ann
Intern Med 2000; 132:391-402.

2. Dimick JB, Pelz RK, Consunji R, Swoboda SM, Hendrix CW,
Lipsett PA. Increased resource use associated with catheter-
related bloodstream infection in the surgical intensive care
unit. Arch Surg 2001; 136:229-34.

3. Warren DK, Quadir WW, Hollenbeak CS, Elward AM, Cox
MJ, Fraser VJ. Attributable cost of catheter- associated
bloodstream infections among intensive care patients in a
nonteaching hospital. Crit Care Med2006; 34:2084-9.

4. Blot SI, Depuydt P, Annemans L, et al. Clinical and economic
outcomes in critically ill patients with nosocomial catheter-
related bloodstream infections. Clin Infect Dis 2005;
41:1591-8.

5. Renaud B, Brun-Buisson C. Outcomes of primary and
catheter-related bacteremia. A cohort and case- control study
in critically ill patients. Am J Respir Crit Care Med 2001;
163:1584-90.

6. Maki DG, Kluger DM, Crnich CJ. The risk of bloodstream
infection in adults with different intravascular devices: a
systematic review of 200 published prospective studies. Mayo
Clin Proc 2006; 81:1159-71.

7. Yoo S, Ha M, Choi D, Pai H. Effectiveness of surveillance of
central catheter-related bloodstream infection in an ICU in
Korea. Infect Control Hosp Epidemiol 2001; 22:433-6.

8. Warren DK, Zack JE, Cox MJ, Cohen MM, Fraser VJ. An
educational intervention to prevent catheter- associated
bloodstream infections in a non-teeaching community medical
center. Crit Care Med 2003;31:1959-63.

9. Warren DK, Zack JE, Mayfield JL, et al. The effect of an
education program on the incidence of central venous
catheter-associated bloodstream infection in a medical ICU.
Chest 2004; 126:1612-8.

10. Warren DK, Cosgrove SE, Diekema DJ, et al. A multicenter

19



2011 ERA-FEHXBERAI TG IERE

11.

13.

14.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

20

intervention to prevent catheter-associated bloodstream
infections. Infect Control Hosp Epidemiol 2006; 27:662-9.
Higuera F, Rosenthal VD, Duarte P, Ruiz J, Franco G, Safdar
N. The effect of process control on the incidence of central
venous catheter-associated bloodstream infections and
mortality in intensive care units in Mexico. Crit Care Med 2005;
33:2022-7.

. Coopersmith CM, Rebmann TL, Zack JE, et al. Effect of

an education program on decreasing catheter- related
bloodstream infections in the surgical intensive care unit. Crit
Care Med 2002; 30:59-64.

Coopersmith CM, Zack JE, Ward MR, et al. The impact
of bedside behavior on catheter-related bacteremia in the
intensive care unit. Arch Surg 2004; 139:131-6.

Sherertz RJ, Ely EW, Westbrook DM, et al. Education of
physiciansin-training can decrease the risk for vascular
catheter infection. Ann Intern Med 2000; 132:641-8.

. Eggimann P, Harbarth S, Constantin MN, Touveneau S,

Chevrolet JC, Pittet D. Impact of a prevention strategy targeted
at vascular-access care on incidence of infections acquired in
intensive care. Lancet2000; 355:1864-8.

. Nehme AE. Nutritional support of the hospitalized patient. The

team concept. JAMA 1980; 243:1906-8.

Soifer NE, Borzak S, Edlin BR, Weinstein RA. Prevention of
peripheral venous catheter complications with an intravenous
therapy team: a randomized controlled trial. Arch Intern Med
1998; 158:473-7.

Tomford JW, Hershey CO, McLaren CE, Porter DK, Cohen
DI. Intravenous therapy team and peripheral venous catheter-
associated complications. A prospective controlled study. Arch
Intern Med 1984;144:1191-4.

Scalley RD, Van CS, Cochran RS. The impact of an i.v. team
on the occurrence of intravenous-related phlebitis. A 30-month
study. J Intraven Nurs 1992; 15:100-9.

Palefski SS, Stoddard GJ. The infusion nurse and patient
complication rates of peripheral-short catheters.A prospective
evaluation. J Intraven Nurs 2001; 24:113-23.

Miller JM, Goetz AM, Squier C, Muder RR. Reduction in
nosocomial intravenous device-related bacteremias after
institution of an intravenous therapy team. J Intraven Nurs
1996; 19:103-6.

Hunter MR. Development of a Vascular Access Team in an
acute care setting. J Infus Nurs 2003; 26:86-91.

Hawes ML. A proactive approach to combating venous
depletion in the hospital setting. J Infus Nurs 2007;30:33—44.
Brunelle D. Impact of a dedicated infusion therapy team on
the reduction of catheter-related nosocomial infections. J Infus
Nurs 20083; 26:362—6.

Bosma TL, Jewesson PJ. An infusion program resource nurse
consult service: our experience in a major Canadian teaching
hospital. J Infus Nurs 2002; 25:310-5.

Pierce CA, Baker JJ. A nursing process model: quantifying
infusion therapy resource consumption. J Infus Nurs 2004;
27:232-44.

Tomford JW, Hershey CO. The i.v. therapy team: impact on

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

patient care and costs of hospitalization. NITA1985; 8:387-9.
Davis D, O’ Brien MA, Freemantle N, Wolf FM, Mazmanian
P, Taylor-Vaisey A. Impact of formal continuing medical
education: do conferences, workshops, rounds, and other
traditional continuing education activities change physician
behavior or health care outcomes? JAMA 1999; 282:867—74.
Alonso-Echanove J, Edwards JR, Richards MJ, et al. Effect of
nurse staffing and antimicrobial-impregnated central venous
catheters on the risk for bloodstream infections in intensive
care units. Infect Control Hosp Epidemiol 2003; 24:916-25.
Fridkin SK, Pear SM, Williamson TH, Galgiani JN, Jarvis WR.
The role of understaffing in central venous catheter-associated
bloodstream infections. Infect Control Hosp Epidemiol 1996;
17: 150-8.

Robert J, Fridkin SK, Blumberg HM, et al. The influence of
the composition of the nursing staff on primary bloodstream
infection rates in a surgical intensive care unit. Infect Control
Hosp Epidemiol 2000; 21:12-7.

Maki DG, Goldman DA, Rhame FS. Infection control in
intravenous therapy. Ann Intern Med 1973;79:867-87.

Band JD, Maki DG. Steel needles used for intravenous
therapy. Morbidity in patients with hematologic malignancy.
Arch Intern Med 1980; 140:31-4.

Tully JL, Friedland GH, Baldini LM, Goldmann DA.
Complications of intravenous therapy with steel needles
and Teflon catheters. A comparative study. Am J Med 1981;
70:702-6.

Ryder MA. Peripheral access options. Surg Oncol Clin N Am
1995; 4:395-427.

Maki DG, Ringer M. Risk factors for infusion-related phlebitis
with small peripheral venous catheters. A randomized
controlled trial. Ann Intern Med 1991; 114:845-54.

Mermel LA, McCormick RD, Springman SR, Maki DG. The
pathogenesis and epidemiology of catheter- related infection
with pulmonary artery Swan-Ganz catheters: a prospective
study utilizing molecular subtyping. Am J Med 1991; 91:197S—
205.

Parienti JJ, Thirion M, Megarbane B, et al. Femoral vs jugular
venous catheterization and risk of nosocomial events in adults
requiring acute renal replacement therapy: a randomized
controlled trial. JAMA 2008; 299:2413-22.

Moretti EW, Ofstead CL, Kristy RM, Wetzler HP. Impact of
central venous catheter type and methods on catheter-related
colonization and bacteraemia. J Hosp Infect 2005; 61:139-45.
Nagashima G, Kikuchi T, Tsuyuzaki H, et al. To reduce
catheter-related bloodstream infections: is the subclavian route
better than the jugular route for central venous catheterization?
J Infect Chemother 2006; 12:363-5.

Ruesch S, Walder B, Tramer MR. Complications of central
venous catheters: internal jugular versus subclavian access—a
systematic review. Crit Care Med 2002; 30:454—-60.
Sadoyama G, Gontijo Filho PP. Comparison between the
jugular and subclavian vein as insertion site for central
venous catheters: microbiological aspects and risk factors for
colonization and infection. Braz J Infect Dis 2003; 7:142-8.



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

58.

54.

55.

56.

57.

Heard SO, Wagle M, Vijayakumar E, et al. Influence of triple-
lumen central venous catheters coated with chlorhexidine
and silver sulfadiazine on the incidence of catheter-related
bacteremia. Arch Intern Med 1998; 158:81-7.

Richet H, Hubert B, Nitemberg G, et al. Prospective multicenter
study of vascular-catheter-related complications and risk
factors for positive central-catheter cultures in intensive care
unit patients. J Clin Microbiol 1990; 28:2520-5.

Safdar N, Kluger DM, Maki DG. A review of risk factors
for catheter-related bloodstream infection caused by
percutaneously inserted, noncuffed central venous catheters:
implications for preventive strategies. Medicine (Baltimore)
2002; 81:466-79.

Lorente L, Jimenez A, Iribarren JL, Jimenez JJ, Martin MM,
Mora ML. The micro-organism responsible for central venous
catheter related bloodstream infection depends on catheter
site. Intensive Care Med 2006; 32:1449-50.

Traore O, Liotier J, Souweine B. Prospective study of arterial
and central venous catheter colonization and of arterial-and
central venous catheter-related bacteremia in intensive care
units. Crit Care Med 2005;33:1276-80.

Joynt GM, Kew J, Gomersall CD, Leung VY, Liu EK. Deep
venous thrombosis caused by femoral venous catheters in
critically ill adult patients. Chest 2000; 117:178-83.

Mian NZ, Bayly R, Schreck DM, Besserman EB, Richmand D.
Incidence of deep venous thrombosis associated with femoral
venous catheterization. Acad Emerg Med 1997; 4:1118-21.
Merrer J, De Jonghe B, Golliot F, et al. Complications of
femoral and subclavian venous catheterization in critically ill
patients: a randomized controlled trial. JAMA 2001; 286:700-7.
Goetz AM, Wagener MM, Miller JM, Muder RR. Risk of
infection due to central venous catheters: effect of site of
placement and catheter type. Infect Control Hosp Epidemiol
1998; 19:842-5.

Robinson JF, Robinson WA, Cohn A, Garg K, Armstrong JD,
2nd. Perforation of the great vessels during central venous line
placement. Arch Intern Med 1995; 155:1225-8.

Trottier SJ, Veremakis C, O’ Brien J, Auer Al. Femoral deep
vein thrombosis associated with central venous catheterization:
results from a prospective, randomized trial. Crit Care Med
1995; 23:52-9.

Lorente L, Henry C, Martin MM, Jimenez A, Mora ML.
Central venous catheter-related infection in a prospective
and observational study of 2,595 catheters. Crit Care 2005;
9:R631-5.

Schillinger F, Schillinger D, Montagnac R, Milcent T. Post
catheterisation vein stenosis in haemodialysis:comparative
angiographic study of 50 subclavian and 50 internal jugular
accesses. Nephrol Dial Transplant 1991; 6:722—4.
Cimochowski GE, Worley E, Rutherford WE, Sartain J,
Blondin J, Harter H. Superiority of the internal jugular over
the subclavian access for temporary dialysis. Nephron 1990;
54:154-61.

Barrett N, Spencer S, Mclvor J, Brown EA. Subclavian
stenosis: a major complication of subclavian dialysis catheters.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

2011 MER-FE KBRS 75

Nephrol Dial Transplant 1988; 3:423-5.

Trerotola SO, Kuhn-Fulton J, Johnson MS, Shah H, Ambrosius
WT, Kneebone PH. Tunneled infusion catheters: increased
incidence of symptomatic venous thrombosis after subclavian
versus internal jugular venous access. Radiology 2000;
217:89-93.

National Kidney Foundation. Ill. NKF-K/DOQI Clinical Practice
Guidelines for Vascular Access: update 2000.Am J Kidney Dis
2001; 37:S137-81.

Hind D, Calvert N, McWilliams R, et al. Ultrasonic locating
devices for central venous cannulation: meta- analysis. BMJ
2003; 327:361.

Randolph AG, Cook DJ, Gonzales CA, Pribble CG. Ultrasound
guidance for placement of central venous catheters: a meta-
analysis of the literature. Crit Care Med 1996; 24:2053-8.
Froehlich CD, Rigby MR, Rosenberg ES, et al. Ultrasound-
guided central venous catheter placement decreases
complications and decreases placement attempts compared
with the landmark technique in patients in a pediatric intensive
care unit. Crit Care Med 2009; 37:1090-6.

Lamperti M, Caldiroli D, Cortellazzi P, et al. Safety and
efficacy of ultrasound assistance during internal jugular vein
cannulation in neurosurgical infants. Intensive Care Med 2008;
34:2100-5.

Schweickert WD, Herlitz J, Pohlman AS, Gehlbach BK,
Hall JB, Kress JP. A randomized, controlled trial evaluating
postinsertion neck ultrasound in peripherally inserted central
catheter procedures. Crit Care Med 2009; 37:1217-21.
Clark-Christoff N, Watters VA, Sparks W, Snyder P, Grant JP.
Use of triple-lumen subclavian catheters for administration of
total parenteral nutrition. JPEN J Parenter Enteral Nutr 1992;
16:403-7.

Early TF, Gregory RT, Wheeler JR, Snyder SO Jr., Gayle RG.
Increased infection rate in double-lumen versus single-lumen
Hickman catheters in cancer patients. South Med J 1990;
83:34-6.

Hilton E, Haslett TM, Borenstein MT, Tucci V, Isenberg HD,
Singer C. Central catheter infections: single- versus triple-
lumen catheters. Influence of guide wires on infection rates
when used for replacement of catheters. Am J Med 1988;
84:667-72.

Yeung C, May J, Hughes R. Infection rate for single lumen
v triple lumen subclavian catheters. Infect Control Hosp
Epidemiol 1988; 9:154-8.

Pronovost P, Needham D, Berenholtz S, et al. An intervention
to decrease catheter-related bloodstream infections in the ICU.
N Engl J Med 2006; 355:2725-32.

Berenholtz SM, Pronovost PJ, Lipsett PA, et al. Eliminating
catheter-related bloodstream infections in the intensive care
unit. Crit Care Med 2004; 32:2014-20.

Lederle FA, Parenti CM, Berskow LC, Ellingson KJ. The idle
intravenous catheter. Ann Intern Med 1992;116:737-8.

Parenti CM, Lederle FA, Impola CL, Peterson LR. Reduction of
unnecessary intravenous catheter use.Internal medicine house
staff participate in a successful quality improvement project.

21



2011 ERA-FEHXBERAI TG IERE

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

22

Arch Intern Med 1994; 154:1829-32.

Abi-Said D, Raad |, Umphrey J, et al. Infusion therapy team
and dressing changes of central venous catheters. Infect
Control Hosp Epidemiol 1999; 20:101-5.

Capdevila JA, Segarra A, Pahissa A. Catheter-related
bacteremia in patients undergoing hemodialysis. Ann Intern
Med 1998;1.128:600.

Mermel LA, Maki DG. Infectious complications of Swan-Ganz
pulmonary artery catheters. Pathogenesis, epidemiology,
prevention, and management. Am J Respir Crit Care Med
1994; 149:1020-36.

Raad Il, Hohn DC, Gilbreath BJ, et al. Prevention of central
venous catheter-related infections by using maximal sterile
barrier precautions during insertion. Infect Control Hosp
Epidemiol 1994; 15:231-8.

Boyce JM, Pittet D. Guideline for hand hygiene in health-
care settings: recommendations of the Healthcare Infection
Control Practices Advisory Committee and the HICPAC/SHEA/
APIC/IDSA Hand Hygiene Task Force. Infect Control Hosp
Epidemiol 2002; 23:S3—-40.

Bischoff WE, Reynolds TM, Sessler CN, Edmond MB, Wenzel
RP. Handwashing compliance by health care workers: the
impact of introducing an accessible, alcohol-based hand
antiseptic. Arch Intern Med 2000;160:1017-21.

Pittet D, Dharan S, Touveneau S, Sauvan V, Perneger TV.
Bacterial contamination of the hands of hospital staff during
routine patient care. Arch Intern Med 1999; 159:821-6.

Carrer S, Bocchi A, Bortolotti M, et al. Effect of different sterile
barrier precautions and central venous catheter dressing
on the skin colonization around the insertion site. Minerva
Anestesiol 2005; 71:197-206.

Cohen Y, Fosse JP, Karoubi P, et al. The "hands-off" catheter
and the prevention of systemic infections associated with
pulmonary artery catheter: a prospective study. Am J Respir
Crit Care Med 1998;157:284-7.

Maki DG, Ringer M, Alvarado CJ. Prospective randomised trial
of povidone-iodine, alcohol, and chlorhexidine for prevention of
infection associated with central venous and arterial catheters.
Lancet1991; 338:339-43.

Mimoz O, Pieroni L, Lawrence C, et al. Prospective,
randomized trial of two antiseptic solutions for prevention of
central venous or arterial catheter colonization and infection in
intensive care unit patients. Crit Care Med 1996; 24:1818-23.
Maki DG, Stolz SS, Wheeler S, Mermel LA. A prospective,
randomized trial of gauze and two polyurethane dressings
for site care of pulmonary artery catheters: implications for
catheter management. Crit Care Med 1994; 22:1729-37.
Bijma R, Girbes AR, Kleijer DJ, Zwaveling JH. Preventing
central venous catheter-related infection in a surgical intensive-
care unit. Infect Control Hosp Epidemiol 1999; 20:618-20.
Madeo M, Martin CR, Turner C, Kirkby V, Thompson DR. A
randomized trial comparing Arglaes (a transparent dressing
containing silver ions) to Tegaderm (a transparent polyurethane
dressing) for dressing peripheral arterial catheters and central
vascular catheters. Intensive Crit Care Nurs 1998;14:187-91.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Rasero L, Degl’ Innocenti M, Mocali M, et al. Comparison of
two different time interval protocols for central venous catheter
dressing in bone marrow transplant patients: results of a
randomized, multicenter study. The Italian Nurse Bone Marrow
Transplant Group (GITMO). Haematologica 2000; 85:275-9.
Zakrzewska-Bode A, Muytjens HL, Liem KD, Hoogkamp-
Korstanje JA. Mupirocin resistance in coagulase- negative
staphylococci, after topical prophylaxis for the reduction of
colonization of central venous catheters. J Hosp Infect 1995;
31:189-93.

Flowers RH, Schwenzer KJ, Kopel RF, Fisch MJ, Tucker
S|, Farr BM. Efficacy of an attachable subcutaneous cuff for
the prevention of intravascular catheter-related infection. A
randomized, controlled trial. JAMA 1989; 261:878-83.

Robbins J, Cromwell P, Korones DN. Swimming and central
venous catheter-related infections in the child with cancer. J
Pediatr Oncol Nurs 1999; 16:51-6.

Howell PB, Walters PE, Donowitz GR, Farr BM. Risk factors
for infection of adult patients with cancer who have tunnelled
central venous catheters. Cancer 1995; 75:1367-75.

lvy DD, Calderbank M, Wagner BD, et al. Closed-hub
systems with protected connections and the reduction of risk
of catheter-related bloodstream infection in pediatric patients
receiving intravenous prostanoid therapy for pulmonary
hypertension. Infect Control Hosp Epidemiol 2009; 30:823-9.
Timsit JF, Schwebel C, Bouadma L, et al. Chlorhexidine-
impregnated sponges and less frequent dressing changes for
prevention of catheter-related infections in critically ill adults: a
randomized controlled trial. JAMA 2009; 301:1231-41.

Rao SP, Oreopoulos DG. Unusual complications of a
polyurethane PD catheter. Perit Dial Int 1997; 17:410-2.

Riu S, Ruiz CG, Martinez-Vea A, Peralta C, Oliver JA.
Spontaneous rupture of polyurethane peritoneal catheter. A
possible deleterious effect of mupirocin ointment. Nephrol Dial
Transplant 1998; 13:1870-1.

Garland JS, Alex CP, Mueller CD, et al. A randomized trial
comparing povidone-iodine to a chlorhexidine gluconate-
impregnated dressing for prevention of central venous catheter
infections in neonates. Pediatrics 2001; 107:1431-6.

Ho KM, Litton E. Use of chlorhexidine-impregnated dressing
to prevent vascular and epidural catheter colonization and
infection: a meta-analysis. J Antimicrob Chemother 2006;
58:281-7.

Levy I, Katz J, Solter E, et al. Chlorhexidine-impregnated
dressing for prevention of colonization of central venous
catheters in infants and children: a randomized controlled
study. Pediatr Infect Dis J 2005; 24:676-9.

Lorenzen AN, Itkin DJ. Surveillance of infection in home care.
Am J Infect Control 1992; 20:326-9.

White MC. Infections and infection risks in home care
settings. Infect Control Hosp Epidemiol 1992;13:535-9.

White MC, Ragland KE. Surveillance of intravenous catheter-
related infections among home care clients.Am J Infect
Control 1994; 22:231-5.

Bleasdale SC, Trick WE, Gonzalez IM, Lyles RD, Hayden



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

MK, Weinstein RA. Effectiveness of chlorhexidine bathing
to reduce catheter-associated bloodstream infections in
medical intensive care unit patients. Arch Intern Med 2007;
167:2073-9.

Munoz-Price LS, Hota B, Stemer A, Weinstein RA. Prevention
of bloodstream infections by use of daily chlorhexidine baths
for patients at a long-term acute care hospital. Infect Control
Hosp Epidemiol 2009;30:1031-5.

Popovich KJ, Hota B, Hayes R, Weinstein RA, Hayden MK.
Effectiveness of routine patient cleansing with chlorhexidine
gluconate for infection prevention in the medical intensive
care unit. Infect Control Hosp Epidemiol 2009; 30:959-63.
Yamamoto AJ, Solomon JA, Soulen MC, et al. Sutureless
securement device reduces complications of peripherally
inserted central venous catheters. J Vasc Interv Radiol 2002;
13:77-81.

Brun-Buisson C, Doyon F, Sollet JP, Cochard JF, Cohen Y,
Nitenberg G. Prevention of intravascular catheter-related
infection with newer chlorhexidine-silver sulfadiazine-coated
catheters: a randomized controlled trial. Intensive Care Med
2004; 30:837-43.

Ostendorf T, Meinhold A, Harter C, et al. Chlorhexidine
and silver-sulfadiazine coated central venous catheters
in haematological patients—a double-blind, randomised,
prospective, controlled trial. Support Care Cancer 2005;
13:993-1000.

Rupp ME, Lisco SJ, Lipsett PA, et al. Effect of a second-
generation venous catheter impregnated with chlorhexidine
and silver sulfadiazine on central catheter-related infections:
a randomized, controlled trial. Ann Intern Med 2005;
143:570-80.

Darouiche RO, Raad Il, Heard SO, et al. A comparison of two
antimicrobial-impregnated central venous catheters. Catheter
Study Group. N Engl J Med 1999; 340:1-8.

Raad |, Darouiche R, Dupuis J, et al. Central venous
catheters coated with minocycline and rifampin for the
prevention of catheter-related colonization and bloodstream
infections. A randomized, double-blind trial. The Texas
Medical Center Catheter Study Group. Ann Intern Med 1997;
127:267-74.

Hanna H, Benjamin R, Chatzinikolaou I, et al. Long-
term silicone central venous catheters impregnated with
minocycline and rifampin decrease rates of catheter-related
bloodstream infection in cancer patients: a prospective
randomized clinical trial. J Clin Oncol 2004; 22:3163-71.
Bhutta A, Gilliam C, Honeycutt M, et al. Reduction of
bloodstream infections associated with catheters in
paediatric intensive care unit: stepwise approach. BMJ 2007;
334:362-5.

Chelliah A, Heydon KH, Zaoutis TE, et al. Observational trial
of antibiotic-coated central venous catheters in critically ill
pediatric patients. Pediatr Infect Dis J 2007; 26:816—20.

van de Wetering MD, van Woensel JBM. Prophylactic
antibiotics for preventing early central venous catheter Gram
positive infections in oncology patients. Cochrane Database
of Systematic Reviews 2007; Issue 1. Art. No.: CD003295.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

2011 MER-FE KBRS 75

DOI: 10.1002/ 14651858.CD003295.pub2.

Maki DG, Band JD. A comparative study of polyantibiotic and
iodophorointments in prevention of vascular catheter-related
infection. Am J Med 1981; 70:739-44.

Fukunaga A, Naritaka H, Fukaya R, Tabuse M, Nakamura T.
Povidone-iodine ointment and gauze dressings associated
with reduced catheter-related infection in seriously ill
neurosurgical patients. Infect Control Hosp Epidemiol 2004;
25:696-8.

Johnson DW, MacGinley R, Kay TD, et al. A randomized
controlled trial of topical exit site mupirocin application in
patients with tunnelled, cuffed haemodialysis catheters.
Nephrol Dial Transplant 2002;17:1802—-7.

Fong IW. Prevention of haemodialysis and peritoneal
dialysis catheter related infection by topical povidone-iodine.
Postgrad Med J 1993; 69(Suppl 3):S15-7.

Levin A, Mason AJ, Jindal KK, Fong IW, Goldstein MB.
Prevention of hemodialysis subclavian vein catheter
infections by topical povidone-iodine. Kidney Int 1991;
40:934-8.

Schwartz C, Henrickson KJ, Roghmann K, Powell K.
Prevention of bacteremia attributed to luminal colonization
of tunneled central venous catheters with vancomycin-
susceptible organisms. J Clin Oncol 1990; 8:1591-7.

Rackoff WR, Weiman M, Jakobowski D, et al. A randomized,
controlled trial of the efficacy of a heparin and vancomycin
solution in preventing central venous catheter infections in
children. J Pediatr 1995;127:147-51.

Carratala J, Niubo J, Fernandez-Sevilla A, et al. Randomized,
double-blind trial of an antibiotic-lock technique for prevention
of gram-positive central venous catheter-related infection
in neutropenic patients with cancer. Antimicrob Agents
Chemother 1999; 43:2200-4.

Jurewitsch B, Lee T, Park J, Jeejeebhoy K. Taurolidine 2%
as an antimicrobial lock solution for prevention of recurrent
catheter-related bloodstream infections. J Parenter Enteral
Nutr 1998; 22:242—4.

Henrickson KJ, Axtell RA, Hoover SM, et al. Prevention of
central venous catheter-related infections and thrombotic
events in immunocompromised children by the use
of vancomycin/ciprofloxacin/ heparin flush solution: a
randomized, multicenter, double-blind trial. J Clin Oncol
2000; 18:1269-78.

Garland JS, Alex CP, Henrickson KJ, McAuliffe TL, Maki
DG. A vancomycin-heparin lock solution for prevention of
nosocomial bloodstream infection in critically ill neonates with
peripherally inserted central venous catheters: a prospective,
randomized trial. Pediatrics 2005; 116:€198-205.

Daghistani D, Horn M, Rodriguez Z, Schoenike S, Toledano
S. Prevention of indwelling central venous catheter sepsis.
Med Pediatr Oncol 1996; 26:405-8.

Barriga FJ, Varas M, Potin M, et al. Efficacy of a vancomycin
solution to prevent bacteremia associated with an indwelling
central venous catheter in neutropenic and non-neutropenic
cancer patients. Med Pediatr Oncol 1997; 28:196-200.

23



2011 ERA-FEHXBERAI TG IERE

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141

142.

24

Dogra GK, Herson H, Hutchison B, et al. Prevention of
tunneled hemodialysis catheter-related infections using
catheter-restricted filling with gentamicin and citrate: a
randomized controlled study. J Am Soc Nephrol 2002;
13:2133-9.

Allon M. Prophylaxis against dialysis catheter-related
bacteremia with a novel antimicrobial lock solution.Clin Infect
Dis 2003; 36:1539-44.

Elhassan NO, Stevens TP, Gigliotti F, Hardy DJ, Cole CA,
Sinkin RA. Vancomycin usage in central venous catheters
in a neonatal intensive care unit. Pediatr Infect Dis J 2004;
23:201-6.

Mclintyre CW, Hulme LJ, Taal M, Fluck RJ. Locking of
tunneled hemodialysis catheters with gentamicin and
heparin. Kidney Int 2004; 66:801-5.

Betjes MG, van Agteren M. Prevention of dialysis catheter-
related sepsis with a citrate-taurolidine- containing lock
solution. Nephrol Dial Transplant 2004; 19:1546-1.

Weijmer MC, van den Dorpel MA, Van de Ven PJ, et al.
Randomized, clinical trial comparison of trisodium citrate
30% and heparin as catheter-locking solution in hemodialysis
patients. J Am Soc Nephrol 2005;16:2769-77.

Bleyer AJ, Mason L, Russell G, Raad Il, Sherertz RJ. A
randomized, controlled trial of a new vascular catheter flush
solution (minocycline-EDTA) in temporary hemodialysis
access. Infect Control Hosp Epidemiol 2005; 26:520—4.

Kim SH, Song Kl, Chang JW, et al. Prevention of uncuffed
hemodialysis catheter-related bacteremia using an antibiotic
lock technique: a prospective, randomized clinical trial.
Kidney Int 2006; 69:161-4.

Al-Hwiesh AK, Abdul-Rahman IS. Successful prevention of
tunneled, central catheter infection by antibiotic lock therapy
using vancomycin and gentamycin. Saudi J Kidney Dis
Transpl 2007; 18:239-47.

Nori US, Manoharan A, Yee J, Besarab A. Comparison
of low-dose gentamicin with minocycline as catheter lock
solutions in the prevention of catheter-related bacteremia.
Am J Kidney Dis 2006; 48:596—605.

Saxena AK, Panhotra BR, Sundaram DS, et al. Tunneled
catheters’ outcome optimization among diabetics on
dialysis through antibiotic-lock placement. Kidney Int 2006;
70:1629-35.

Randolph AG, Cook DJ, Gonzales CA, Andrew M. Benefit of
heparin in central venous and pulmonary artery catheters: a
meta-analysis of randomized controlled trials. Chest 1998;
113:165-71.

Tager 1B, Ginsberg MB, Ellis SE, et al. An epidemiologic
study of the risks associated with peripheral intravenous
catheters. Am J Epidemiol 1983; 118:839-51.

. Lai KK. Safety of prolonging peripheral cannula and i.v.

tubing use from 72 hours to 96 hours. Am J Infect Control
1998; 26:66—70.

Van Donk P, Rickard CM, McGrail MR, Doolan G. Routine
replacement versus clinical monitoring of peripheral
intravenous catheters in a regional hospital in the home

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

program: a randomized controlled trial. Infect Control Hosp
Epidemiol 2009; 30:915-7.

Webster J, Clarke S, Paterson D, et al. Routine care of
peripheral intravenous catheters versus clinically indicated
replacement: randomised controlled trial. BMJ 2008;
337:a339.

Webster J, Osborne S, Rickard C, Hall J. Clinically-indicated
replacement versus routine replacement of peripheral venous
catheters. Cochrane Database Syst Rev 2010; 3:CD007798.
Boo NY, Wong NC, Zulkifli SS, Lye MS. Risk factors
associated with umbilical vascular catheter-associated
thrombosis in newborn infants. J Paediatr Child Health 1999;
35:460-5.

Garland JS, Buck RK, Maloney P, et al. Comparison of 10%
povidone-iodine and 0.5% chlorhexidine gluconate for the
prevention of peripheral intravenous catheter colonization
in neonates: a prospective trial. Pediatr Infect Dis J 1995;
14:510-6.

Krauss AN, Albert RF, Kannan MM. Contamination of
umbilical catheters in the newborn infant. J Pediatr 1970;
77:965-9.

Landers S, Moise AA, Fraley JK, Smith EO, Baker CJ.
Factors associated with umbilical catheter-related sepsis in
neonates. Am J Dis Child 1991; 145:675-80.

Cronin WA, Germanson TP, Donowitz LG. Intravascular
catheter colonization and related bloodstream infection in
critically ill neonates. Infect Control Hosp Epidemiol 1990;
11:301-8.

Miller KL, Coen PE, White WJ, Hurst WJ, Achey BE, Lang
CM. Effectiveness of skin absorption of tincture of | in
blocking radioiodine from the human thyroid gland. Health
Phys 1989; 56:911-4.

Ankola PA, Atakent YS. Effect of adding heparin in very
low concentration to the infusate to prolong the patency of
umbilical artery catheters. Am J Perinatol 1993; 10:229-32.
David RJ, Merten DF, Anderson JC, Gross S. Prevention of
umbilical artery catheter clots with heparinized infusates. Dev
Pharmacol Ther 1981; 2:117-26.

Horgan MJ, Bartoletti A, Polansky S, Peters JC,
Manning TJ, Lamont BM. Effect of heparin infusates
in umbilicalarterialcatheters on frequencyof thrombotic
complications. J Pediatr 1987; 111:774-8.

Fletcher MA, Brown DR, Landers S, Seguin J. Umbilical
arterial catheter use: report of an audit conducted by the
Study Group for Complications of Perinatal Care. Am J
Perinatol 1994; 11:94-9.

Seguin J, Fletcher MA, Landers S, Brown D, Macpherson T.
Umbilical venous catheterizations: audit by the Study Group
for Complications of Perinatal Care. Am J Perinatol 1994;
11:67-70.

Loisel DB, Smith MM, MacDonald MG, Martin GR.
Intravenous access in newborn infants: impact of extended
umbilical venous catheter use on requirement for peripheral
venous lines. J Perinatol 1996;16:461-6.

Martin C, Saux P, Papazian L, Gouin F. Long-term arterial



158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

cannulation in ICU patients using the radial artery or dorsalis
pedis artery. Chest 2001; 119:901-6.

Koh DB, Gowardman JR, Rickard CM, Robertson IK, Brown
A. Prospective study of peripheral arterial catheter infection
and comparison with concurrently sited central venous
catheters. Crit Care Med 2008;36:397—-402.

Rijnders BJ, Van Wijngaerden E, Wilmer A, Peetermans
WE. Use of full sterile barrier precautions during insertion of
arterial catheters: a randomized trial. Clin Infect Dis 2003;
36:743-8.

Donowitz LG, Marsik FJ, Hoyt JW, Wenzel RP. Serratia
marcescens bacteremia from contaminated pressure
transducers. JAMA 1979; 242:1749-51.

Luskin RL, Weinstein RA, Nathan C, Chamberlin WH, Kabins
SA. Extended use of disposable pressure transducers. A
bacteriologic evaluation. JAMA 1986; 255:916-20.

Maki DG, Hassemer CA. Endemic rate of fluid contamination
and related septicemia in arterial pressure monitoring. Am J
Med 1981; 70:733-8.

Mermel LA, Maki DG. Epidemic bloodstream infections from
hemodynamic pressure monitoring: signs of the times. Infect
Control Hosp Epidemiol 1989; 10:47-53.

Tenold R, Priano L, Kim K, Rourke B, Marrone T. Infection
potential of nondisposable pressure transducers prepared
prior to use. Crit Care Med 1987; 15:582-3.

Eyer S, Brummitt C, Crossley K, Siegel R, Cerra F. Catheter-
related sepsis: prospective, randomized study of three
methods of long-term catheter maintenance. Crit Care Med
1990; 18:1073-9.

Raad I, Umphrey J, Khan A, Truett LJ, Bodey GP. The
duration of placement as a predictor of peripheral and
pulmonary arterial catheter infections. J Hosp Infect 1993;
23:17-26.

Thomas F, Burke JP, Parker J, et al. The risk of infection
related to radial vs femoral sites for arterial catheterization.
Crit Care Med 1983; 11:807-12.

Leroy O, Billiau V, Beuscart C, et al. Nosocomial infections
associated with long-term radial artery cannulation. Intensive
Care Med 1989; 15:241-6.

Fisher MC, Long SS, Roberts EM, Dunn JM, Balsara RK.
Pseudomonas maltophilia bacteremia in children undergoing
open heart surgery. JAMA 1981; 246:1571-4.

Stamm WE, Colella JJ, Anderson RL, Dixon RE. Indwelling
arterial catheters as a source of nosocomial bacteremia. An
outbreak caused by Flavobacterium Species. N Engl J Med
1975; 292:1099-102.

Weinstein RA, Emori TG, Anderson RL, Stamm WE.
Pressure transducers as a source of bacteremia after open
heart surgery. Report of an outbreak and guidelines for
prevention. Chest 1976; 69:338—44.

Shinozaki T, Deane RS, Mazuzan JE Jr., Hamel AJ, Hazelton
D. Bacterial contamination of arterial lines. A prospective
study. JAMA 1983; 249:223-5.

Solomon SL, Alexander H, Eley JW, et al. Nosocomial
fungemia in neonates associated with intravascular pressure-

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

2011 MER-FE KBRS 75

monitoring devices. Pediatr Infect Dis 1986; 5:680-5.
Weems JJ Jr., Chamberland ME, Ward J, Willy M, Padhye
AA, Solomon SL. Candida parapsilosis fungemia associated
with parenteral nutrition and contaminated blood pressure
transducers. J Clin Microbiol 1987;25:1029-32.

Villarino ME, Jarvis WR, O’ Hara C, Bresnahan J, Clark N.
Epidemic of Serratia marcescens bacteremia in a cardiac
intensive care unit. J Clin Microbiol 1989; 27:2433—-6.
Beck-Sague CM, Jarvis WR, Brook JH, et al. Epidemic
bacteremia due to Acinetobacter baumannii in five intensive
care units. Am J Epidemiol 1990; 132:723-33.

Gillies D, Wallen MM, Morrison AL, Rankin K, Nagy SA,
O’ Riordan 2.E. Optimal timing for intravenous administration
set replacement. Cochrane Database of Systematic Reviews
2005; Issue 4. Art. No.: CD003588. DOI: 10.1002/14651858.
CD003588.pub2.

Sitges-Serra A, Linares J, Perez JL, Jaurrieta E, Lorente
L. A randomized trial on the effect of tubing changes on
hub contamination 3.and catheter sepsis during parenteral
nutrition. JPEN J Parenter Enteral Nutr 1985; 9:322-5.
Snydman DR, Donnelly-Reidy M, Perry LK, Martin WJ.
Intravenous tubing containing burettes can be safely changed
at 72 hour intervals. Infect Control 1987; 8:113-6.

Maki DG, Botticelli JT, LeRoy ML, Thielke TS. Prospective
study of replacing administration sets for intravenous therapy
at 48-vs 72hour intervals. 72 hours is safe and cost-effective.
JAMA 1987; 258:1777-81.

Josephson A, Gombert ME, Sierra MF, Karanfil LV, Tansino
GF. The relationship between intravenous fluid contamination
and the frequency of tubing replacement. Infect Control 1985;
6:367-70.

Melly MA, Meng HC, Schaffner W. Microbiol growth in lipid
emulsions used in parenteral nutrition. Arch Surg 1975;
110:1479-81.

Mershon J, Nogami W, Williams JM, Yoder C, Eitzen HE,
Lemons JA. Bacterial/fungal growth in a combined parenteral
nutrition solution. JPEN J Parenter Enteral Nutr 1986;
10:498-502.

Gilbert M, Gallagher SC, Eads M, Elmore MF. Microbial
growth patterns in a total parenteral nutrition formulation
containing lipid emulsion. JPEN J Parenter Enteral Nutr
1986; 10:494-7.

Maki DG, Martin WT. Nationwide epidemic of septicemia
caused by contaminated infusion products. IV. Growth of
microbial pathogens in fluids for intravenous infusions. J
Infect Dis 1975; 131:267-72.

Bennett SN, McNeil MM, Bland LA, et al. Postoperative
infections traced to contamination of an intravenous
anesthetic, propofol. N Engl J Med 1995; 333:147-54.
Arduino MJ, Bland LA, Danzig LE, McAllister SK, Aguero SM.
Microbiologic evaluation of needleless and needle-access
devices. Am J Infect Control 1997; 25:377-80.

Brown JD, Moss HA, Elliott TS. The potential for catheter
microbial contamination from a needleless connector. J Hosp
Infect 1997; 36:181-9.

25



2011 ERA-FEHXBERAI TG IERE

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

26

Cookson ST, lhrig M, O’ Mara EM, et al. Increased
bloodstream infection rates in surgical patients associated
with variation from recommended use and care following
implementation of a needleless device. Infect Control Hosp
Epidemiol 1998; 19:23-7.

Seymour VM, Dhallu TS, Moss HA, Tebbs SE, Elliot TS.
A prospective clinical study to investigate the microbial
contamination of a needle-less connector. J Hosp Infect
2000; 45:165-8.

Luebke MA, Arduino MJ, Duda DL, et al. Comparison
of the microbial barrier properties of a needleless and a
conventional needle-based intravenous access system. Am J
Infect Control 1998; 26:437—41.

McDonald LC, Banerjee SN, Jarvis WR. Line-associated
bloodstream infections in pediatric intensive-care- unit
patients associated with a needleless device and intermittent
intravenous therapy. Infect Control Hosp Epidemiol 1998;
19:772-7.

Mendelson MH, Short LJ, Schechter CB, et al. Study of
a needleless intermittent intravenous-access system for
peripheral infusions: analysis of staff, patient, and institutional
outcomes. Infect Control Hosp Epidemiol 1998; 19:401-6.
Do AN, Ray BJ, Banerjee SN, et al. Bloodstream infection
associated with needleless device use and the importance of
infection-control practices in the home health care setting. J
Infect Dis 1999; 179:442-8.

Soothill JS, Bravery K, Ho A, Macqueen S, Collins J, Lock
P. A fall in bloodstream infections followed a change to 2%
chlorhexidine in 70% isopropanol for catheter connection
antisepsis: a pediatric single center before/after study on a
hemopoietic stem cell transplant ward. Am J Infect Control
2009; 37:626-30.

Casey AL, Burnell S, Whinn H, Worthington T, Faroqui MH,
Elliott TS. A prospective clinical trial to evaluate the microbial
barrier of a needleless connector. J Hosp Infect 2007;
65:212-8.

Rupp ME, Sholtz LA, Jourdan DR, et al. Outbreak of
bloodstream infection temporally associated with the use
of an intravascular needleless valve. Clin Infect Dis 2007;
44:1408-14.

Salgado CD, Chinnes L, Paczesny TH, Cantey JR. Increased
rate of catheter-related bloodstream infection associated with
use of a needleless mechanical valve device at a long-term
acute care hospital. Infect Control Hosp Epidemiol 2007;
28:684-8.

Maragakis LL, Bradley KL, Song X, et al. Increased catheter-
related bloodstream infection rates after the introduction of a
new mechanical valve intravenous access port. Infect Control
Hosp Epidemiol 2006;27:67-70.

Field K, McFarlane C, Cheng AC, et al. Incidence of
catheter-related bloodstream infection among patients with a
needleless, mechanical valve-based intravenous connector
in an Australian hematology-oncology unit. Infect Control
Hosp Epidemiol 2007; 28:610-3.

Costello JM, Morrow DF, Graham DA, Potter-Bynoe G,
Sandora TJ, Laussen PC. Systematic intervention to

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

reduce central line-associated bloodstream infection rates
in a pediatric cardiac intensive care unit. Pediatrics 2008;
121:915-23.

Frankel HL, Crede WB, Topal JE, Roumanis SA, Devlin
MW, Foley AB. Use of corporate Six Sigma performance-
improvement strategies to reduce incidence of catheter-
related bloodstream infections in a surgical ICU. J Am Coll
Surg 2005; 201:349-58.

Galpern D, Guerrero A, Tu A, Fahoum B, Wise L.
Effectiveness of a central line bundle campaign on line-
associated infections in the intensive care unit. Surgery 2008;
144:492-5; discussion 495.

McKee C, Berkowitz I, Cosgrove SE, et al. Reduction of
catheter-associated bloodstream infections in pediatric
patients: experimentation and reality. Pediatr Crit Care Med
2008; 9:40-6.

Pronovost PJ, Berenholtz SM, Goeschel CA. Improving
the quality of measurement and evaluation in quality
improvement efforts. Am J Med Qual 2008; 23:143-6.

Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance
definition of health care-associated infection and criteria for
specific types of infections in the acute care setting. Am J
Infect Control 2008; 36:309-32.

Edwards JR, Peterson KD, Mu Y, et al. National Healthcare
Safety Network (NHSN) report: data summary for 2006
through 2008, issued December 2009. Am J Infect Control
2009; 37:783-805.

Wisplinghoff H, Bischoff T, Tallent SM, Seifert H, Wenzel
RP, Edmond MB. Nosocomial bloodstream infections in
US hospitals: analysis of 24,179 cases from a prospective
nationwide surveillance study. Clin Infect Dis 2004; 39:309—
17.

Gaynes R, Edwards JR. Overview of nosocomial infections
caused by gram-negative bacilli. Clin Infect Dis 2005;
41:848-54.

Burton DC, Edwards JR, Horan TC, Jernigan JA, Fridkin
SK. Methicillin-resistant Staphylococcus aureus central line-
associated bloodstream infections in US intensive care units,
1997-2007. JAMA 2009;301:727-36.

Safdar N, Maki DG. The pathogenesis of catheter-related
bloodstream infection with noncuffed short- term central
venous catheters. Intensive Care Med 2004; 30:62—7.

Maki DG, Weise CE, Sarafin HW. A semiquantitative culture
method for identifying intravenous-catheter- related infection.
N Engl J Med 1977; 296:1305-9.

Raad |, Costerton W, Sabharwal U, Sacilowski M, Anaissie
E, Bodey GP. Ultrastructural analysis of indwelling vascular
catheters: a quantitative relationship between luminal
colonization and duration of placement. Jinfect Dis 1993;
168:400-7.

Dobbins BM, Kite P, Kindon A, McMahon MJ, Wilcox
MH. DNA fingerprinting analysis of coagulase negative
staphylococci implicated in catheter related bloodstream
infections. J Clin Pathol 2002; 55:824—8.

Anaissie E, Samonis G, Kontoyiannis D, et al. Role of



216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

catheter colonization and infrequent hematogenous seeding
in catheter-related infections. Eur J Clin Microbiol Infect Dis
1995; 14:134-7.

Raad |, Hanna HA, Awad A, et al. Optimal frequency of
changing intravenous administration sets: is it safe to prolong
use beyond 72 hours? Infect Control Hosp Epidemiol 2001;
22:136-9.

Mehall JR, Saltzman DA, Jackson RJ, Smith SD. Fibrin
sheath enhances central venous catheter infection.Crit Care
Med 2002; 30:908—-12.

Donlan RM, Costerton JW. Biofilms: survival mechanisms of
clinically relevant microorganisms. Clin Microbiol Rev 2002;
15:167-93.

Hawser SP, Douglas LJ. Biofilm formation by Candida
species on the surface of catheter materials in vitro.Infect
Immun 1994; 62: 915-21.

Stillman RM, Soliman F, Garcia L, Sawyer PN. Etiology of
catheter-associated sepsis. Correlation with thrombogenicity.
Arch Surg 1977; 112:1497-9.

Raad Il, Luna M, Khalil SA, Costerton JW, Lam C, Bodey
GP. The relationship between the thrombotic and infectious
complications of central venous catheters. JAMA 1994;
271:1014-6.

Herrmann M, Suchard SJ, Boxer LA, Waldvogel FA, Lew
PD. Thrombospondin binds to Staphylococcus aureus and
promotes staphylococcal adherence to surfaces. Infect
Immun 1991; 59:279-88.

Shanks RM, Sargent JL, Martinez RM, Graber ML, O’ Toole
GA. Catheter lock solutions influence staphylococcal biofilm
formation on abiotic surfaces. Nephrol Dial Transplant 2006;
21:2247-55.

Chatzinikolaou I, Zipf TF, Hanna H, et al. Minocycline-
ethylenediaminetetraacetate lock solution for the prevention
of implantable port infections in children with cancer. Clin
Infect Dis 2003; 36:116-9.

McDevitt D, Francois P, Vaudaux P, Foster TJ. Identification
of the ligand-binding domain of the surface- located
fibrinogen receptor (clumping factor) of Staphylococcus
aureus. Mol Microbiol 1995; 16:895-907.

Ni Eidhin D, Perkins S, Francois P, Vaudaux P, Hook M,
Foster TJ. Clumping factor B (CIfB), a new surface- located
fibrinogen-binding adhesin of Staphylococcus aureus. Mol
Microbiol 1998; 30:245-57.

Mack D, Davies AP, Harris LG, Rohde H, Horstkotte MA,
Knobloch JK. Microbial interactions in Staphylococcus
epidermidis biofilms. Anal Bioanal Chem 2007; 387:399—-408.
von Eiff C, Peters G, Heilmann C. Pathogenesis of infections
due to coagulase-negative staphylococci.Lancet Infect Dis
2002; 2:677-85.

Zhu Y, Weiss EC, Otto M, Fey PD, Smeltzer MS, Somerville
GA. Staphylococcus aureus metabolism in a biofilm: the
influence of arginine on polysaccharide intercellular adhesin
synthesis, biofilm formation, and pathogenesis. Infect Immun
2007; 75:4219-26.

Murga R, Miller JM, Donlan RM. Biofilm formation by gram-

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241,

242,

243.

244.

245.

246.

2011 MER-FE KBRS 75

negative bacteria on central venous catheter connectors:
effect of conditioning films in a laboratory model. J Clin
Microbiol 2001; 39:2294-7.

Douglas LJ. Candida biofilms and their role in infection.
Trends Microbiol 2003; 11:30-6.

Donlan RM. Biofilms: microbial life on surfaces. Emerg Infect
Dis 2002; 8:881-90.

Dunne WM Jr., Burd EM. The effects of magnesium, calcium,
EDTA, and pH on the in vitro adhesion of Staphylococcus
epidermidis to plastic. Microbiol Immunol 1992; 36:1019-27.
Ozerdem Akpolat N, Elci S, Atmaca S, Akbayin H, Gul K.
The effects of magnesium, calcium and EDTA on slime
production by Staphylococcus epidermidis strains. Folia
Microbiol (Praha) 2003; 48:649-53.

Banin E, Brady KM, Greenberg EP. Chelator-induced
dispersal and killing of Pseudomonas aeruginosa cells in a
biofilm. Appl Environ Microbiol 2006; 72:2064-9.

Donlan RM. Role of biofilms in antimicrobial resistance.
ASAIO J 2000; 46:S47-52.

Farber BF, Kaplan MH, Clogston AG. Staphylococcus
epidermidis extracted slime inhibits the antimicrobial action of
glycopeptide antibiotics. J Infect Dis 1990; 161:37-40.
Branchini ML, Pfaller MA, Rhine-Chalberg J, Frempong
T, Isenberg HD. Genotypic variation and slime production
among blood and catheter isolates of Candida parapsilosis. J
Clin Microbiol 1994; 32:452—6.

Sanders RA, Sheldon GF. Septic complications of total
parenteral nutrition. A five year experience. Am J Surg 1976;
132:214-20.

Ryan JA Jr., Abel RM, Abbott WM, et al. Catheter
complications in total parenteral nutrition. A prospective study
of 200 consecutive patients. N Engl J Med 1974; 290:757—
61.

Murphy LM, Lipman TO. Central venous catheter care in
parenteral nutrition: a review. JPEN J Parenter Enteral Nutr
1987; 11: 190-201.

Armstrong CW, Mayhall CG, Miller KB, et al. Prospective
study of catheter replacement and other risk factors for
infection of hyperalimentation catheters. J Infect Dis 1986;
154:808-16.

Garland JS, Dunne WM Jr., Havens P, et al. Peripheral
intravenous catheter complications in critically ill children: a
prospective study. Pediatrics 1992; 89:1145-50.

Garland JS, Nelson DB, Cheah TE, Hennes HH, Johnson
TM. Infectious complications during peripheral intravenous
therapy with Teflon catheters: a prospective study. Pediatr
Infect Dis J 1987; 6:918-21.

Breschan C, Platzer M, Jost R, Schaumberger F, Stettner
H, Likar R. Comparison of catheter-related infection and tip
colonization between internal jugular and subclavian central
venous catheters in surgical neonates. Anesthesiology 2007;
107:946-53.

Deshpande KS, Hatem C, Ulrich HL, et al. The incidence of
infectious complications of central venous catheters at the
subclavian, internal jugular, and femoral sites in an intensive

27



2011 ERA-FEHXBERAI TG IERE

247.

248.

249.

250.

251.

252.

253.

254,

255.

256.

257.

258.

259.

260.

28

care unit population. Crit Care Med 2005; 33:13-20;
discussion 234-5.

Durbec O, Viviand X, Potie F, Vialet R, Albanese J,
Martin C. A prospective evaluation of the use of femoral
venous catheters in critically ill adults. Crit Care Med 1997;
25:1986-9.

Venkataraman ST, Thompson AE, Orr RA. Femoral vascular
catheterization in critically ill infants and children. Clin Pediatr
(Phila) 1997; 36:311-9.

Sheridan RL, Weber JM. Mechanical and infectious
complications of central venous cannulation in children:
lessons learned from a 10-year experience placing more than
1000 catheters. J Burn Care Res 2006; 27:713-8.

Stenzel JP, Green TP, Fuhrman BP, Carlson PE,
Marchessault RP. Percutaneous central venous
catheterization in a pediatric intensive care unit: a survival
analysis of complications. Crit Care Med 1989;17:984-8.
Goldstein AM, Weber JM, Sheridan RL. Femoral venous
access is safe in burned children: an analysis of 224
catheters. J Pediatr 1997; 130:442—6.

Ramos GE, Bolgiani AN, Patino O, et al. Catheter infection
risk related to the distance between insertion site and burned
area. J Burn Care Rehabil 2002; 23:266-71.

Sheth NK, Franson TR, Rose HD, Buckmire FL, Cooper JA,
Sohnle PG. Colonization of bacteria on polyvinyl chloride and
Teflon intravascular catheters in hospitalized patients. J Clin
Microbiol 1983; 18:1061-3.

Maki DG, Ringer M. Evaluation of dressing regimens for
prevention of infection with peripheral intravenous catheters.
Gauze, a transparent polyurethane dressing, and an
iodophor-transparent dressing. JAMA 1987; 258:2396—-403.
Pittet D, Hugonnet S, Harbath S, et al. Effectiveness of a
hospital-wide prgramme to improve compliance with hand
hygiene. Lancet 2000; 356:1307-9.

Humar A, Ostromecki A, Direnfeld J, et al. Prospective
randomized trial of 10% povidone-iodine versus 0.5% tincture
of chlorhexidine as cutaneous antisepsis for prevention
of central venous catheter infection. Clin Infect Dis 2000;
31:1001-7.

Chaiyakunapruk N, Veenstra DL, Lipsky BA, Saint S.
Chlorhexidine compared with povidone-iodine solution for
vascular catheter-site care: a meta-analysis. Ann Intern Med
2002; 136:792-801.

Chaiyakunapruk N, Veenstra DL, Lipsky BA, Sullivan
SD, Saint S. Vascular catheter site care: the clinical and
economic benefits of chlorhexidine gluconate compared with
povidone iodine. Clin Infect Dis 2003;37:764—71.

Parienti JJ, du Cheyron D, Ramakers M, et al. Alcoholic
povidone-iodine to prevent central venous catheter
colonization: a randomized unit-crossover study. Crit Care
Med 2004; 32:708-13.

Hoffmann KK, Weber DJ, Samsa GP, Rutala WA.
Transparent polyurethane film as an intravenous catheter
dressing. A meta-analysis of the infection risks. JAMA 1992;
267:2072-6.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

Gillies D, O’ Riordan E, Carr D, O’ Brien I, Frost J, Gunning
R. Central venous catheter dressings: a systematic review. J
Adv Nurs 20083; 44:623-32.

Ruschulte H, Franke M, Gastmeier P, et al. Prevention of
central venous catheter related infections with chlorhexidine
gluconate impregnated wound dressings: a randomized
controlled trial. Ann Hematol 2009;88:267-72.

Veenstra DL, Saint S, Saha S, Lumley T, Sullivan SD.
Efficacy of antiseptic-impregnated central venous catheters
in preventing catheter-related bloodstream infection: a meta-
analysis. JAMA 1999; 281:261-7.

Maki DG, Stolz SM, Wheeler S, Mermel LA. Prevention of
central venous catheter-related bloodstream infection by
use of an antiseptic-impregnated catheter. A randomized,
controlled trial. Ann Intern Med 1997; 127:257-66.

Bassetti S, Hu J, D’ Agostino RB Jr., and Sherertz RJ.
Prolonged antimicrobial activity of a catheter containing
chlorhexidine-silver sulfadiazine extends protection against
catheter infections in vivo. Antimicrob Agents Chemother
2001; 45:1535-8.

Oda T, Hamasaki J, Kanda N, Mikami K. Anaphylactic shock
induced by an antiseptic-coated central venous [correction of
nervous] catheter. Anesthesiology 1997; 87:1242—4.
Pittaway A, Ford S. Allergy to chlorhexidine-coated central
venous catheters revisited. Br J Anaesth 2002; 88:304-5;
author reply 305.

Stephens R, Mythen M, Kallis P, Davies DW, Egner W,
Rickards A. Two episodes of life-threatening anaphylaxis in
the same patient to a chlorhexidine-sulphadiazine-coated
central venous catheter. Br J Anaesth 2001; 87:306-8.
Terazawa E, Shimonaka H, Nagase K, Masue T, Dohi
S. Severe anaphylactic reaction due to a chlorhexidine-
impregnated central venous catheter. Anesthesiology 1998;
89:1296-8.

Jee R, Nel L, Gnanakumaran G, Williams A, Eren E. Four
cases of anaphylaxis to chlorhexidine impregnated central
venous catheters: a case cluster or the tip of the iceberg? Br
J Anaesth 2009; 103:614-5.

Veenstra DL, Saint S, Sullivan SD. Cost-effectiveness of
antiseptic-impregnated central venous catheters for the
prevention of catheter-related bloodstream infection. JAMA
1999; 282:554—60.

Tambe SM, Sampath L, Modak SM. In vitro evaluation of
the risk of developing bacterial resistance to antiseptics and
antibiotics used in medical devices. J Antimicrob Chemother
2001; 47:589-98.

Sampath LA, Tambe SM, Modak SM. In vitro and in vivo
efficacy of catheters impregnated with antiseptics or
antibiotics: evaluation of the risk of bacterial resistance to the
antimicrobials in the catheters. Infect Control Hosp Epidemiol
2001; 22:640-6.

Marciante KD, Veenstra DL, Lipsky BA, Saint S. Which
antimicrobial impregnated central venous catheter should
we use? Modeling the costs and outcomes of antimicrobial
catheter use. Am J Infect Control 2003;31:1-8.



275.

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

Shorr AF, Humphreys CW, Helman DL. New choices for
central venous catheters: potential financial implications.
Chest 2003; 124:275-84.

Hagau N, Studnicska D, Gavrus RL, Csipak G, Hagau R,
Slavcovici AV. Central venous catheter colonization and
catheter-related bloodstream infections in critically ill patients:
a comparison between standard and silver-integrated
catheters. Eur J Anaesthesiol 2009; 26:752-8.

Bong JJ, Kite P, Wilco MH, McMahon MJ. Prevention of
catheter related bloodstream infection by silver iontophoretic
central venous catheters: a randomisedcontrolledtrial.J Clin
Pathol 2003; 56:731-5.

Corral L, Nolla-Salas M, Ibanez-Nolla J, et al. A prospective,
randomized study in critically ill patients using the Oligon
Vantex catheter. J Hosp Infect 2003; 55:212-9.

Ranucci M, Isgro G, Giomarelli PP, et al. Impact of oligon
central venous catheters on catheter colonization and
catheter-related bloodstream infection. Crit Care Med 2003;
31:52-9.

Raad IlI, Hachem RY, Abi-Said D, et al. A prospective
crossover randomized trial of novobiocin and rifampin
prophylaxis for the prevention of intravascular catheter
infections in cancer patients treated with interleukin-2.
Cancer 1998; 82:403-11.

McKee R, Dunsmuir R, Whitby M, Garden OJ. Does antibiotic
prophylaxis at the time of catheter insertion reduce the
incidence of catheter-related sepsis in intravenous nutrition?
J Hosp Infect 1985; 6:419-25.

Sandoe JA, Kumar B, Stoddart B, et al. Effect of extended
perioperative antibiotic prophylaxis on intravascular catheter
colonization and infection in cardiothoracic surgery patients.
J Antimicrob Chemother 2003; 52:877-9.

Inglis GDT, Jardine LA, Davies MW. Prophylactic antibiotics
to reduce morbidity and mortality in neonates with umbilical
artery catheters. Cochrane Database of Systematic Reviews
2007; Issue 4. Art. No.: CD004697. DOI: 10.1002/14651858.
CD004697.pub3.

Craft AP, Finer N, Barrington KJ. Vancomycin for prophylaxis
against sepsis in preterm neonates. Cochrane Database of
Systematic Reviews 2000; Issue 1. Art. No.: CD001971. DOI:
10.1002/14651858. CD001971.

Norden CW. Application of antibiotic ointment to the site of
venous catheterization—a controlled trial. J Infect Dis 1969;
120:611-5.

Zinner SH, Denny-Brown BC, Braun P, Burke JP, Toala
P, Kass EH. Risk of infection with intravenous indwelling
catheters: effect of application of antibiotic ointment. J Infect
Dis 1969; 120:616-9.

von Eiff C, Becker K, Machka K, Stammer H, Peters G. Nasal
carriage as a source of Staphylococcus aureus bacteremia.
N Engl J Med 2001; 344:11-6.

Chow JW, Yu VL. Staphylococcus aureus nasal carriage in
hemodialysis patients. Its role in infection and approaches to
prophylaxis. Arch Intern Med 1989; 149:1258-62.

Yu VL, Goetz A, Wagener M, et al. Staphylococcus aureus

290.

291.

292.

293.

294.

295.

296.

297.

2098.

299.

300.

301.

2011 MER-FE KBRS 75

nasal carriage and infection in patients on hemodialysis.
Efficacy of antibiotic prophylaxis. N Engl J Med 1986;
315:91-6.

Casewell MW. The nose: an underestimated source of
Staphylococcus aureus causing wound infection. J Hosp
Infect 1998; 40:S3-11.

Hill RL, Fisher AP, Ware RJ, Wilson S, Casewell MW.
Mupirocin for the reduction of colonization of internal jugular
cannulae—a randomized controlled trial. J Hosp Infect 1990;
15:311-21.

Sesso R, Barbosa D, Leme IL, et al. Staphylococcus aureus
prophylaxis in hemodialysis patients using central venous
catheter: effect of mupirocin ointment. J Am Soc Nephrol
1998; 9:1085-92.

Boelaert JR, Van Landuyt HW, Godard CA, et al.
Nasal mupirocin ointment decreases the incidence of
Staphylococcus aureus bacteraemias in haemodialysis
patients. Nephrol Dial Transplant 1993; 8:235-9.

Netto dos Santos KR, de Souza Fonseca L, Gontijo Filho PP.
Emergence of high-level mupirocin resistance in methicillin-
resistant Staphylococcus aureus isolated from Brazilian
university hospitals. Infect Control Hosp Epidemiol 1996;
17:813-6.

Miller MA, Dascal A, Portnoy J, Mendelson J. Development
of mupirocin resistance among methicillin- resistant
Staphylococcus aureus after widespread use of nasal
mupirocin ointment. Infect Control Hosp Epidemiol 1996;
17:811-3.

Lok CE, Stanley KE, Hux JE, Richardson R, Tobe SW, Conly
J. Hemodialysis infection prevention with polysporin ointment.
J Am Soc Nephrol 2003; 14:169-79.

Yahav D, Rozen-2Zvi B, Gafter-Gvili A, Leibovici L, Gafter
U, Paul M. Antimicrobial lock solutions for the prevention of
infections associated with intravascular catheters in patients
undergoing hemodialysis: systematic review and meta-
analysis of randomized, controlled trials. Clin Infect Dis 2008;
47:83-93.

Labriola L, Crott R, Jadoul M. Preventing haemodialysis
catheter-related bacteraemia with an antimicrobial lock
solution: a metaanalysis of prospective randomized trials.
Nephrol Dial Transplant 2008; 23:1666—72.

Jaffer Y, Selby NM, Taal MW, Fluck RJ, Mcintyre CW. A
meta-analysis of hemodialysis catheter locking solutions in
the prevention of catheter-related infection. Am J Kidney Dis
2008; 51:233—-41.

Safdar N, Maki DG. Use of vancomycin-containing lock
or flush solutions for prevention of bloodstream infection
associated with central venous access devices: a meta-
analysis of prospective, randomized trials. Clin Infect Dis
2006; 43:474-84.

Sanders J, Pithie A, Ganly P, et al. A prospective double-
blind randomized trial comparing intraluminal ethanol with
heparinized saline for the prevention of catheter-associated
bloodstream infection in immunosuppressed haematology
patients. J Antimicrob Chemother 2008; 62:809—-15.

29



2011 ERA-FEHXBERAI TG IERE

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

30

Schinabeck MK, Ghannoum MA. Biofilm-related indwelling
medical device infections. In: Pace JL, Rupp ME, Finch RG,
eds. Biofilms, infection, and antimicrobial therapy. Boca
Raton: Taylor and Francis,4.2006: 39-50.

Gristina AG. Biomaterial-centered infection: microbial
adhesion versus tissue integration. Science 1987;237:1588—
95.

Timsit JF, Farkas JC, Boyer JM, et al. Central vein catheter-
related thrombosis in intensive care patients: incidence, risks
factors, and relationship with catheter-related sepsis. Chest
1998; 114:207-13.

Eastman ME, Khorsand M, Maki DG, et al. Central venous
device-related infection and thrombosis in patients treated
with moderate dose continuous-infusion interleukin-2. Cancer
2001; 91:806—14.

Abdelkefi A, Torjman L, Ladeb S, et al. Randomized trial
of prevention of catheter-related bloodstream infection by
continuous infusion of low-dose unfractionated heparin in
patients with hematologic and oncologic disease. J Clin
Oncol 2005; 23:7864—70.

Mermel LA, Stolz SM, Maki DG. Surface antimicrobial activity
of heparin-bonded and antiseptic- impregnated vascular
catheters. J Infect Dis 1993; 167:920—4.

Pierce CM, Wade A, Mok Q. Heparin-bonded central venous
lines reduce thrombotic and infective complications in
critically ill children. Intensive Care Med 2000; 26:967-72.
Appelgren P, Ransjo U, Bindslev L, Espersen F, Larm
O. Surface heparinization of central venous catheters
reduces microbial colonization in vitro and in vivo: results
from a prospective, randomized trial. Crit Care Med 1996;
24:1482-9.

Abdelkefi A, Achour W, Ben Othman T, et al. Use of heparin-
coated central venous lines to prevent catheter-related
bloodstream infection. J Support Oncol 2007; 5:273-8.
Carrasco MN, Bueno A, de las Cuevas C, et al. Evaluation of
a triple-lumen central venous heparin-coated catheter versus
a catheter coated with chlorhexidine and silver sulfadiazine in
critically ill patients. Intensive Care Med 2004; 30:633-8.
Levy JH, Hursting MJ. Heparin-induced thrombocytopenia, a
prothrombotic disease. Hematol Oncol Clin North Am 2007;
21:65-88.

Weijmer MC, Debets-Ossenkopp YJ, Van De Vondervoort
FJ, ter Wee PM. Superior antimicrobial activity of trisodium
citrate over heparin for catheter locking. Nephrol Dial
Transplant 2002; 17:2189-95.

Boraks P, Seale J, Price J, et al. Prevention of central venous
catheter associated thrombosis using minidose warfarin in
patients with haematological malignancies. Br J Haematol
1998; 101:483-6.

Bern MM, Lokich JJ, Wallach SR, et al. Very low doses of
warfarin can prevent thrombosis in central venous catheters.
A randomized prospective trial. Ann Intern Med 1990;
112:423-8.

Akl EA, Karmath G, Yosuico VED, Kim SY, Barba M, Sperati
F, Cook D, Schu " nemann H. Anticoagulation for thrombosis

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

328.

329.

330.

331.

332.

prophylaxis in cancer patients with central venous catheters.
Cochrane Database of Systematic Reviews 2007; Issue 3.
Art. No.: CD006468. DOI: 10.1002/ 14651858.CD006468.
pub2.

Akl EA, Muti P, Schunemann HJ. Anticoagulation in patients
with cancer: an overview of reviews. Pol Arch Med Wewn
2008; 118:183-93.

Klerk CP, Smorenburg SM, Buller HR. Thrombosis
prophylaxis in patient populations with a central venous
catheter: a systematic review. Arch Intern Med 2003;
163:1913-21.

Heaton DC, Han DY, Inder A. Minidose (1 mg) warfarin as
prophylaxis for central vein catheter thrombosis.Intern Med J
2002; 32:84-8.

Masci G, Magagnoli M, Zucali PA, et al. Minidose warfarin
prophylaxis for catheter-associated thrombosis in cancer
patients: can it be safely associated with fluorouracil-based
chemotherapy? J Clin Oncol 2003;21:736-9.

Kuter DJ. Thrombotic complications of central venous
catheters in cancer patients. Oncologist 2004;9:207-16.
Fontaine PJ. Performance of a new softening expanding
midline catheter in home intravenous therapy patients. J
Intraven Nurs 1991; 14:91-9.

Harwood IR, Greene LM, Kozakowski-Koch JA, Rasor
JS. New peripherally inserted midline catheter: a better
alternative for intravenous antibiotic therapy in patients with
cystic fibrosis. Pediatr Pulmonol 1992; 12:233-9.

Mermel LA, Parenteau S, Tow SM. The risk of midline
catheterization in hospitalized patients. A prospective study.
Ann Intern Med 1995; 123:841-4.

Uldall PR, Merchant N, Woods F, Yarworski U, Vas S.
Changing subclavian haemodialysis cannulas to reduce
infection. Lancet 1981; 1:1373.

Cook D, Randolph A, Kernerman P, et al. Central venous
catheter replacement strategies: a systematic review of the
literature. Crit Care Med 1997; 25:1417-24.

Cobb DK, High KP, Sawyer RG, et al. A controlled trial of
scheduled replacement of central venous and pulmonary-
artery catheters. N Engl J Med 1992; 327:1062-8.

Beathard GA. Management of bacteremia associated with
tunneled-cuffed hemodialysis catheters. J Am Soc Nephrol
1999; 10:1045-9.

Duszak R Jr., Haskal ZJ, Thomas-Hawkins C, et al.
Replacement of failing tunneled hemodialysis catheters
through pre-existing subcutaneous tunnels: a comparison of
catheter function and infection rates for de novo placements
and over-the-wire exchanges. J Vasc Interv Radiol 1998;
9:321-7.

Robinson D, Suhocki P, Schwab SJ. Treatment of infected
tunneled venous access hemodialysis catheters with
guidewire exchange. Kidney Int 1998; 53:1792—4.

Saad TF. Bacteremia associated with tunneled, cuffed
hemodialysis catheters. Am J Kidney Dis 1999;34:1114-24.
Ainsworth S, Clerihew L, McGuire W. Percutaneous central
venous catheters versus peripheral cannulae for delivery



333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

343.

344.

345.

of parenteral nutrition in neonates. Cochrane Database of
Systematic Reviews 2007; Issue 3. Art. No.: CD004219. DOI:
10.1002/14651858.CD004219. pub3.

Shah PS, Kalyn A, Satodia P, et al. A randomized, controlled
trial of heparin versus placebo infusion to prolong the
usability of peripherally placed percutaneous central venous
catheters (PCVCs) in neonates: the HIP (Heparin Infusion for
PCVC) study. Pediatrics 2007; 119:6284-91.

Jaar BG, Hermann JA, Furth SL, Briggs W, Powe NR.
Septicemia in diabetic hemodialysis patients: comparison
of incidence, risk factors, and mortality with nondiabetic
hemodialysis patients. Am J Kidney Dis 2000; 35:282-92.
Powe NR, Jaar B, Furth SL, Hermann J, Briggs W.
Septicemia in dialysis patients: incidence, risk factors, and
prognosis. Kidney Int 1999; 55:1081-90.

Hoen B, Paul-Dauphin A, Hestin D, Kessler M. EPIBACDIAL:
a multicenter prospective study of risk factors for bacteremia
in chronic hemodialysis patients. J Am Soc Nephrol 1998;
9:869-76.

Blot F, Chachaty E, Raynard B, Antoun S, Bourgain JL,
Nitenberg G. Mechanisms and risk factors for infection of
pulmonary artery catheters and introducer sheaths in cancer
patients admitted to an intensive care unit. J Hosp Infect
2001; 48:289-97.

Kac G, Durain E, Amrein C, Herisson E, Fiemeyer A, Buu-
Hoi A. Colonization and infection of pulmonary artery catheter
in cardiac surgery patients: epidemiology and multivariate
analysis of risk factors. Crit Care Med 2001; 29:971-5.

Chen YY, Yen DH, Yang YG, Liu CY, Wang FD, Chou P.
Comparison between replacement at 4 days and 7 days
of the infection rate for pulmonary artery catheters in an
intensive care unit. Crit Care Med 2003;31:1353-8.

Balagtas RC, Bell CE, Edwards LD, Levin S. Risk of local
and systemic infections associated with umbilical vein
catheterization: a prospective study in 86 newborn patients.
Pediatrics 1971; 48:359-67.

Butler-O’ Hara M, Buzzard CJ, Reubens L, McDermott MP,
DiGrazio W, D’ Angio CT. A randomized trial comparing
long-term and short-term use of umbilical venous catheters in
premature infants with birth weights of less than 1251 grams.
Pediatrics 2006; 118:e25-35.

Scheer B, Perel A, Pfeiffer UJ. Clinical review: complications
and risk factors of peripheral arterial catheters used for
haemodynamic monitoring in anaesthesia and intensive care
medicine. Crit Care 2002; 6:199—-204.

Lorente L, Santacreu R, Martin MM, Jimenez A, Mora ML.
Arterial catheter-related infection of 2,949 catheters. Crit
Care 2006; 10:R83.

Furfaro S, Gauthier M, Lacroix J, Nadeau D, Lafleur L,
Mathews S. Arterial catheter-related infections in children. A
1-year cohort analysis. Am J Dis Child 1991; 145:1037—43.
Rickard CM, Lipman J, Courtney M, Siversen R, Daley P.
Routine changing of intravenous administration sets does not
reduce colonization or infection in central venous catheters.
Infect Control Hosp Epidemiol 2004; 25:650-5.

346.

347.

348.

349.

350.

351.

352.

353.

354.

355.

356.

357.

358.

359.

360.

361.

2011 MER-FE KBRS 75

Hanna HA, Raad I. Blood products: a significant risk factor for
long-term catheter-related bloodstream infections in cancer
patients. Infect Control Hosp Epidemiol 2001; 22:165—6.
Saiman L, Ludington E, Dawson JD, et al. Risk factors for
Candida species colonization of neonatal intensive care unit
patients. Pediatr Infect Dis J 2001; 20:1119-24.
Avila-Figueroa C, Goldmann DA, Richardson DK, Gray JE,
Ferrari A, Freeman J. Intravenous lipid emulsions are the
major determinant of coagulase-negative staphylococcal
bacteremia in very low birth weight newborns. Pediatr Infect
Dis J 1998; 17:10-7.

Crocker KS, Noga R, Filibeck DJ, Krey SH, Markovic M,
Steffee WP. Microbial growth comparisons of five commercial
parenteral lipid emulsions. J Parenter Enteral Nutr 1984;
8:391-5.

Jarvis WR, Highsmith AK. Bacterial growth and endotoxin
production in lipid emulsion. J Clin Microbiol 1984; 19:17-20.
Karamanoglu A, Yumuk PF, Gumus M, et al. Port needles:
do they need to be removed as frequently in infusional
chemotherapy? J Infus Nurs 2003; 26:239—42.

Niel-Weise BS, Daha TJ, van den Broek PJ. Is there
evidence for recommending needleless closed catheter
access systems in guidelines? A systematic review of
randomized controlled trials. J Hosp Infect 2006;62:406—13.
Inoue Y, Nezu R, Matsuda H, et al. Prevention of catheter-
related sepsis during parenteral nutrition: effect of a new
connection device. J Parenter Enteral Nutr 1992; 16:581-5.
Yebenes JC, Vidaur L, Serra-Prat M, et al. Prevention of
catheter-related bloodstream infection in critically ill patients
using a disinfectable, needle-free connector: a randomized
controlled trial. Am J Infect Control 2004; 32:291-5.

Casey AL, Worthington T, Lambert PA, Quinn D, Faroqui MH,
Elliott TS. A randomized, prospective clinical trial to assess
the potential infection risk associated with the PosiFlow
needleless connector. J Hosp Infect 2003; 54:288-93.
Esteve F, Pujol M, Limon E, et al. Bloodstream infection
related to catheter connections: a prospective trial of two
connection systems. J Hosp Infect 2007; 67:30—4.

Yebenes JC, Delgado M, Sauca G, et al. Efficacy of three
different valve systems of needle-free closed connectors in
avoiding access of microorganisms to endovascular catheters
after incorrect handling. Crit Care Med 2008; 36:2558—-61.
Menyhay SZ, Maki DG. Preventing central venous catheter-
associated bloodstream infections: development of an
antiseptic barrier cap for needleless connectors. Am J Infect
Control 2008; 36:(Suppl 174):e1-5.

Jarvis WR, Murphy C, Hall KK, et al. Health care-associated
bloodstream infections associated with negative-or positive-
pressure or displacement mechanical valve needleless
connectors. Clin Infect Dis 2009; 49:1821-7.

Menyhay SZ, Maki DG. Disinfection of needleless catheter
connectors and access ports with alcohol may not prevent
microbial entry: the promise of a novel antiseptic-barrier cap.
Infect Control Hosp Epidemiol 2006; 27:23-7.

Safdar N, Maki DG. Lost in translation. Infect Control Hosp

31



2011 ERA-FEHXBERAI TG IERE

362.

363.

364.

365.

366.

367.

368.

369.

370.

32

Epidemiol 2006; 27:3-7.

Warren DK, Yokoe DS, Climo MW, et al. Preventing catheter-
associated bloodstream infections: a survey of policies for
insertion and care of central venous catheters from hospitals
in the prevention epicenter program. Infect Control Hosp
Epidemiol 2006; 27:8—13.

O’ Grady NP, Alexander M, Dellinger EP, et al. Guidelines
for the prevention of intravascular catheter- related infections.
Centers for Disease Control and Prevention. MMWR
Recomm Rep 2002;51:1-29.

Krein SL, Hofer TP, Kowalski CP, et al. Use of central venous
catheter-related bloodstream infection prevention practices
by US hospitals. Mayo Clin Proc 2007; 82:672-8.

Lobo RD, Levin AS, Gomes LM, et al. Impact of an
educational program and policy changes on decreasing
catheter-associated bloodstream infections in a medical
intensive care unit in Brazil. Am J Infect Control 2005;
33:83-7.

Marschall J, Leone C, Jones M, Nihill D, Fraser VJ,
Warren DK. Catheter-associated bloodstream infections
in general medical patients outside the intensive care unit:
a surveillance study. Infect Control Hosp Epidemiol 2007;
28:905-9.

Rosenthal VD, McCormick RD, Guzman S, Villamayor C,
Orellano PW. Effect of education and performance feedback
on handwashing: the benefit of administrative support in
Argentinean hospitals. Am J Infect Control 2003; 31:85-92.
Gastmeier P, Geffers C. Prevention of catheter-related
bloodstream infections: analysis of studies published
between 2002 and 2005. J Hosp Infect 2006; 64:326—-35.
Pronovost PJ, Goeschel CA, Colantuoni E, et al. Sustaining
reductions in catheter related bloodstream infections in
Michigan intensive care units: observational study. BMJ
2010; 340:¢309.

Shapey IM, Foster MA, Whitehouse T, Jumaa P, Bion JF.
Central venous catheter-related bloodstream infections:
improving post-insertion catheter care. J Hosp Infect 2009;
71:117-22.



