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BdChpund NosocomialtransmissionisthesecondmostfrequentcauseofhepatitisCvirus（HCV）infection．  
AprospectiveobsemtionalstudYWaSCOnductedtoassesstherolesofenviroELmentalcontaminationandnon－  
COmPliancewithstandardprecautiollSiLIHCVcross－tranSmissioninahemodialysisunit．   
MeLhods・PatientsundergoingchronichemodialysisinaFrenchuniversityhospitalunitweresystematically  

SCreened，feVealing2sporadiccasesofHCVtransmission・Aninvestigationvaslaunchedtodeterminewhether  
thepatientswereinfectedin▲thehemodialysisunitandthepossiblerolesofenvironmentalcontaminationand  
noncomplian⊂ewithstandardprecautions・WteminedpossiblerelationshipsamongnewcasesofHCVinfection，  
environmentalcontaminationbybloodandHCVRN＾，aLldcompliancewithguidelinesonhandhYgieneand  
dovelM妃．   

ResulLs．rFwo patients experieJICed seroconYerSionto HCVduringthestudYPeriod・PhylogeneticanalYSeS  
Showedthatlofthesepatientswasinftctedwiththesamestrainasthatノa晩ctingachroniciLlyinfectedpatient  
alsotreatedintheunit．Of740environmentalsurhcesamples，82（11％）containedhemoglobin；6（7％）ofthose  
COntainedHCVRNA．Therateofcompliancewithhandhygienewas37％（95％｛On丘denceinterval，35％一39％），  
andgloveswereimmediatelYremOYeda鮎rpatientcarein33％（95％con丘denceinterval，29％－3て％）ofcases・A  
lowratioofnursestopatientsandpoorhandhygienewereindependentpredictorsofthe．presence6fhemoglobin  
onemYironment山5ur魚⊂飴．   

Conchsion・Blood－COntaminatedsurhcesmaybeasourceofHCVcross－tranSmissioninahemodialysisunit・  
StrictcQmPliancewithha爪dhygieneandgloYePSeahdstrictorganizationofcareproceduresareneededtoreduce  
theriskofHCVcross－tranSmissionamongpatlentSundergoinghemodialysis．  

HepatitisCvirus（HCV）inLtctionisamajorhealth  

problem・Wb－1d扁de，＞170minionin揖viduak毘ーけ血e  

viruS，aLndtheinfectionbe⊂OmeSChronicin～80％of  

adult cases・Approximately20％of patients涙th   

ChronicHCVinfectiondevelopcirrhosis，andthein－  

Cidenceofhepatoceuularcarcinomais4％－5％peryear  

incirrhoticpatientstll．   

HCVispnncipa勒ifnotexdusively，traJISmittedbY  

blood．Historical1y；the2mainroutesoftransmission  

havebeenbloodtransfusionandinjectiondrugtWe・  

Since theimplememtation，inthe UnitedStatesand  
Europe，Ofblood－donorscreeningwithhigh1YSenSitive  

El鮎foranti－HCVantibodiesandminipooltestingfor  

HCV RNA，theinddence oftranshsion－tranSmitted  

hepatitisChasdecreasedto～1caseper2miniontrans－  

fusedbloodunits【2， 

C鵡OfHCVh丘dion5ti山∝CureV訂y叩射【4】・Ap－  

PrOXimatelytwo－thirdsofthesecasesarerelatedtoin－  

）eCtiondruguSe，butnosocomialtransmissionisthe  
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secondmostcommonsourceofHCVinftction．Mostcasesof  

HCVtransmissionintheho＄PitalsettLngareattributableto  
Patient－tO－patient transmission throughinvasive procedures，  

SuCh asinsertion ofanintravascular⊂atheter，COlonoscopy，  

SharingofdialysisequlPment，Surgery，andsharingofmultidose  

扇ak【5－11I．   

TheprevalenceofHCVinfecdonishighamongpatients  
Who undergo hemodialysis，because ofbothcontaminated  
transfusionsbeforetheearly1990sandnosocomialtraLnSmis－  
Sion．SeveraloutbreaksandsporadiccasesofnosocomialHCV  

OrhepatitisBviruStranSmissionindialγSisunitshavebeen  

linkedtopoordisinfictionofdialysisequpmentandtopoor  
COmPliancewithstandardinfection－COntrOlmeasuresl9，12－  

18］．HoweYer，theexactrouteaJldmechanismoftransmission  

wereunknowninmostcases．Here，tVeeXaLninedtheintricate  

rolesornomcomplia皿CeWi血ぬn血rdprecautions，enYiron－  

mentalcontamination，andlownurse－tO－Patientratioincross－  

transmissionofHCVwithinadialysisunit．   

mT［ENTSAND METHODS   

馳鵬叩馴吋押fi例年 HenriMo血dorUniversityHospitalhas  

a9－bed hemodialysis unitthatmainlytreatspatieムtswith  

chronic renalhilure．A case ofHCVseroconversion was de－  

tectedbysystematicscreeningduringthcstudyperiod．The  
StudrperiodⅧde丘nedastheintervalbetweentheprobable  

dateofinfectionandthedis’OVerYOftheindexciLSe－thatis，  

1anuar㌣September2004．PatieJltS7medicalfi1eswereexhaus－  

tivelyreviewedtoeliminateapotentialex（ernalsourceofHCV  
transmission■Noneofthehealtharepcr＄Omnelwasknownto  

beinfededwithHCV∴NosystematicscreenlJlgOfpersonnel  

¶那undertakeJl・Noisdationpolicrwimplementedinthe  

tmit．Multidosevialswerehotin useintheunit．   

Ampatientswhoundergoresularhcmodialysis．ar誓SCreened  

foranti－HCVaJltibodiesevery3months，inaLne飴rttodetect  
SerO6onYerSion・On271ulY2004，aCa紀OfHCVseroconYCrSion  

WaSdetectedthroughthiss⊂reening・Tbdeterminewhetherthis  

’aSeⅥ那SPOradicorpartofanoutbreak，al152patientswith  

dⅡOnicrema沌nurewbowereunde喝Omgreg血rhe血0叫sk  

inthetlnitweretestedforムnti－HCVantibodiesandHCVRNA，  

aswerea止patientstreatedforacuterenal魚ilureinthe  

duringtheat－riskperiod．Six（12％）ofthe52patients（patients  

3－J）wereknowntobechronical1yinfectedwithHCⅥwith  

HCVRNAleYelsran由ng丘om4．4to＞6・9logl。IU／mLatthe  

dmeo一山e成udrA皿butlof血e紀padentsweretobown  

toh卯ebeenin良dd血r5耶血γ漁rS（e・g．，pad仙t5ha5been  

h良dedshce2001）．A＄eCO几dpa血ntunder伊h8hemodi叫壷  

WaSfoundtobeHCVRNApositiYethroughcultureoEablood  
SamPleobtaiJledin1uly2004（teBtsforanti－HCVantibodies  

Werenega血e）‘，弧daninYeSd伊donwぉ也emlaunched   

ⅥrolqgicaLshdies．andJPblqge71dic如叫柑 Anti－HCV  

antibodiesweredetectedwithathiEd－genCrationEIA（Vitros  

ECi；Orth0－ClinicalDiagnostics）．WttestedforHCVRNAin  

allpatients’bloodandinhemoglobin－POSitivesurb⊂eSWab  

eluatesthroughuseofasensitive RT－PCRassaY（Amplicor  

HCV，VerSion2．0；RocheMolecularSystems），Withadetection  

limitor50IU／mL．   

TbestimatetheseneticrelatednessofHCVstrairlS，2HCV  

genomicregionswerePCRampli丘edandsequenced）induding  

a328－basepairportionofthenonstruCtural5B（NS5B）coding  

region（nu⊂1eotidepositions8271－J597）andthe81」）aSePair  

regioncodingforhyperYariableregionl（HVRl）oftheE2  

enYelopeglycoprotein．（19］．HCvgenotypingwasbasedonphy－  

logeneticanalysisofNS5Bsequences，WhichincludedprototYPe  
SequemCeSOrYarioussubけ匹SOfHCVgenot沖田1一石．Thege－  

neticrelatednessofHCVstrainswasstudiedbyphylogenetic  

弧alysi＄Orb血血eNS58andHVRlre810nS．Sequen亡びWere  

aligJledwithClustalWso氏wareI20】・Ph河ogeneticrelationships  

werededucedwiththeDNADIST－NEIGHBORmoduleofthe  

PhylogenYInterferencePackage，VerSion3・5［211・Forneighbor－  

）OLnLnganalysis，adistancematrixwascalculatedusingaKi－  

mura2－Parameterdistancematrixwithatransition／transYer－  

Sion ratio of4．0．廿ees were drawn with TREVIEW or  

Nl－Plotprograms【22l・Theirrobustnesswasassessedbrboot－  

StraPanalysisof1000replicateswiththeSEQBOOTmodule  

OrthePh河ogenyInte脆rencePacbgeprogram．   

Theindexpatient（patientl）experiencedHCVseroconver－  

Sionin1dY2004．The second caseofHCVseroconversion  

duringthestudYperiod（patient2）wasidentiAedbYSYStematic  

SCreeniJlgforHCV′RNA．Tbdeterminewhetherchronical＆  

infectedpatientswerethesourceofthenewcases，thesquences  

Of2HCVgenomicreg10nS，indudingaportionoftheNS5B  
COdingsequenceandthesequencecodingforHVRl，WereCOm－  

paredamongthe8infectedpatient式relativetoreferencese－  

quences・PhylogeneticanalysesoftheNS5Bregion（丘gurel）  

andtheHVRl（丘gure2）showedthatnewIYinfectedpqti9nt2  

Ⅷinfectedwiththesame HCVgenotypelstrainaswas  
Chronicallγinfectedpatient3．Incontrast，Patientlwasinfected  

Withan HCVgenotype3astrainthatwasunrelatedtothe  
Strainsinfectingtheother6chronicallyinfectedpatients（an  
infectedwithgenotypel）・DespitetheproximitYOftheHCV  

Strains丘ompatients4JintheNS5Bphylogenetictree（丘gure  

l），HVRlanalysisshowedthatthosepatientswereinfected  

Withunrelatedstrains（丘8ure2）．   

Thus，2patientswereinfectedduringtheat－riskperiod，1  

0rWhom（patient2）¶那h良ddwi血血e組meStrainaswぉ  

adhronicauyihfectedpatient（patient3）．Theothern叫in－  

fec（edpatient（patientl）¶那infectedwithagenotype3astrain，  

Whkhcoddhavebeenacquiredeitherfromapatientocca－  
Sionallytreatedinthedialysisunitor丘omanexternalsour⊂e・   

勅勘如加叫ⅦCV血相川嶋扇州し fotenti山dsk血ctor＄Of  

HCVtransmissionwerehypothesized－nam如contamination  

Ofdialysisequipment（throughmachinesharin8andinadequate  

‡′譲   
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acetic acid（Dialox”arld sodium hypochlorite）and heat  

di血血don．   

Surfhcesatriskofcontaminationwithinfectedbloodwere  
dehedasthemostfrequendYmanipulatedsurfaces－induding  

dialysismachines・Sharedwastecarts，patients・removabletables，  

andworkbenches・At－risksu血eswereswabbedduringdi－  

alysissessions（30swabsperdayon25consecutivedaYS）ona  

Surfhceareaof～100⊂ml，bYuSlngaCOttOnSWabmoistened  

Withsterile distilled watertha（WaS then elutedin1mL。f  

Steriledistilledwater・Hemoglobinwasdetectedwithreagent  

Strips（Hemastix；BayerHealthCare）withadetectionlimitof  

150FlgHb／L－thatis・theequivalentof5erythrocYteSper  

microliter・Al1hemoglobin－POSitiYeSamplesweretestedfot  

HCVRNA【23，24】．   

Compliancewithstandardprecautions（handhYgieneand  

gloYeuSe）wasstudiedinthedialysisuniteachdaYforthree  

30－minperiods－duri・1gthemomlng，afternoon，andnight  

Shi鮎－for7weeks（2weeksduringSeptember2004irrLme－  

diatelya鮎rthe丘rstcasealertand5weeksduringluneLldY  

2005）・Al1staffcategorieswerestudied，inanopen，unObtruSive  

manner，bγ5speCiallYtrainedmembersoftheinfectioncontr。1  

team，withuseofastandardizedquestionnaire（25】．HandhY－  

glene OPPOrttlnities tailored tothecare activitiesinthe he＿  

modialysisunitwerelistedinthequestionnaire（i．e．，beforeand  

Fi9urel・PhyJogenetictreepIottedwithnonstructura，5Bsequences  
（nucJeotjdepositions8271－8597Jfromthe2patientsrecentlYinfectedin  

OUrhemodiaIysis・UnitLpatientsland2；Shadbdbares）．the6patients  

knowntobechronicalZyinfectedwithhepatjtisCvirus（HCV）Tandregular（y  

treatedinourhemodiaJysjsunit（patients3－J；unShadbdboxed．and  
reference＝CVstrainsofdifferentgenotypes（thetYPeandsubtypeare  
indicateqjustbeforethestrainidentibtionlettersand／ornumbersl．仙o  

SarnPreSWereaVajlableandwereinc［udedintheanalYSisforpatient2．  
■JuJy2004；＋．September2004・Nucleotidesequenceofthenonstructura1  

5BgeneofHCV－ED43wasusedasanoutgrouproot．  

lb HVR諏lコ  

0．2  ：ニ   

Figure2・Phyfogenetjctreep（ottedwithhypeTVarねb（eregion（HVR）1  

SeqUenCeSfroTT．the6patientsknowntobechronicaIlyinfectedwith  
hepatitisCvims（HCV）andregularlytreatedinourhemodia）ysisunit  
（patients3J）．inc［udingthepatientwhotransmittedHCVtopatient2  

fi・e・．Patient3）．the2patientsinfectedinourhemodiaIysisunit（patients  
land2）．the5environmentsurfacesthattestedpositiveforHCVRNA  
andthatcouJdbePCRampli6edinthatregionISl－S5）．andreference  
HCVstrainsofdifferentgenotypes（thetypeandsubtypeareindicated  
justbcforethestrainidentiRcationlettersand／ornumbers）．Datesof  

SaTnPhgareshowninparentheses．  

environmentaldisinfection），nOnCOmPlianCeWithstandardpre－  

Caudons・andvariationofthenurse－tO－patientratiointhehe－  

modial画＝血t．   

TheuseandmmitenanceofdialysisequlPmentWaSreviewed  
bYthelocalinfectioncontrolteamaCCOrdingtothew血eJ1  
localproceduresthatarebasedonpublisheddataandrec－  
Ommendations・Dial叩erSWerenOtbeingreused，anddialYSis  

machines（AKlOO；Gambro）weredisinftctedaLtereachsession．  

a⊂COrdingtoawrittenprotocoIcombiningchemical（perOXY－  

Nosocomial廿ansmissionofHepatitisCinaDialYSisUnit・CID2008：47（1Sqt亡mber）・629  
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and77（10％）fromothersurfaces（tablel）・Hemoglobinwas  

foundin82samples（11％），induding71（10％）fromsurhces  

wherebloodwasnotevident．Amongthe25hemoglobin－POS－  

itivesamplesco11ectedfromdialysismachines，5hadbeenob－  

tainedaherexternaldisinfectionofthemachine．Six（7％）of  

the82hemoglobin－pOSitivesaLmPlescontaineddetectableleYels  
ofHCVRNA．comprising4samPlestakenfromadialysisrna－  

chineand2fromasharedwastecart（tablel）．TheHVRl－  

COdingreg10n⊂0uldbePCRTampli丘edandsequen⊂edin50f  

these6samples，designatedSl－S5・Thesesequenceswere⊂Om－  

paredwithHVRIsequencesrecoYered丘・Ompatientsl－8duriJlg  

theat－riskperiod（ex⊂ePtforpatient5，inwhomHVRIcould  

notbeamplified）andalso丘・OmPatient3atthetimeofsu血ce  

SamPling（丘gure2）・Asshownin丘gure2，Phゾogeneticanalysis  

revealedthatallsequences buJldiLIenvironmentalsamples  

werecloselYrelatedtothoseisolatedfrompatient2whenhe  
wasinfectedin2004andtothosefrompatient3，丘omwhom  

Sampleswereobtainedbothin2004andin2005・Notealsoin  

丘gure2theveryslowgeneti⊂eVOlutionoftheHVRlinpatient  

3（0nly4nucleotidesubstitutionsa∝umulatedin14months；  

datanotshown），PrObablYbecau5COfhemodialysis－aSSOCiated  

iJnmuneSuPPreSSion．hterestinsLy，thesameHCVstrainwas  

isolatedfrom2environmentalsamplestakenata6－hinterval  
fromthesamemaChinethathadbeenusedtotreat2di脆rent  

Patients・   

AssessmentqfL，raCtices・Compliancewithlocalprecautions  

formachineuseandinternaldisinfectionwasadequate・Mul－  

tidosevialswereneYerSharedbetweenpatients．The丘nding  

thatpatients2and3，Whowerei皿良ctedwithcloselyrelated  

HCVstrains（丘guresland2），hadalwaYSundergonedialYSis  

duringthesameses＄ionsbuthadneversharedthesamema－  

chinestronglysuggestedthatpatient2hadbeeninfectedbY  
patient3扇a血eh弧血ofaheal血careworken   

ComphancewithstandardprecautionsduringtheinYeSti－  
gationisshownin丘gure3・OYerall，23820PPOrtunitiesfor  

handhy由enewereobseⅣd（2358t99％】brnurses；24【1叫  

a氏ercentralvenouscatheteror丘stulahandling；PreParationof  

material，COnneCtion，disconnection，dressing，andmaJlipula－  

tionoflinesaJldbeforeanda鮎rdirectcontactwithapatient；  

handlingofotherinvasiYedevices，ifpresent；meaSurementOf  

temperature；meaSurementOfarterialpressure；etC・）・Thehan－  

dlingofcatheteraJldastulawereconsideredtobeactivities  
withhighriskofHCVtransmission・OYerall，23820PPOrtu－  

nitieswereobservedduring197shi鮎，Withatotalof98hof  

ObsenⅦtion．   

GloveusewasobserYedduringthesameperiodsaswashand  
hygiene．Foreadhcareactivity，thefouowingvariableswere  

collectedonthesamestandardi2edquestionnaireasthatused  
forhandhygiene：tyPeOfcontact，WearinggloYeSduringcon－  

tact，andglove removalimmediatelyafter corLtaCt・他ring  

glovesisrecommendedintheunitwhenexposuretobody  
且uidsisanhcIPated．   

Withconsiderationthatthenurse－tO－Patientratio（induding  

nursesandnurseassistants）mayinAuencethcriskofHCV  
transmission，theratiowasrecordedduringeachobscrYation  

period，aJldtheaveragenursc－tO－Patientratiopershi氏（morn－  

ing，aftern00n，andnight）wasdeterminedbycalculatimgthe  

median rati0forallthereleYantObserYadonperiods．Hand  

hygienecompliancewasalsocalculatedforeachofthe3shi鮎・   

馳血血d叩両成．percent相田a爪d95％CIswer‥dcu－  

1ated．ThexZtestorFisher’sexacttestwasused，aSaPPrOPrlate，  

tocompare．proportions．TheMann－Whitneyno－1Parametric  

testwasusedtocomparecontinuousvariables・Eachpotential  

riskhctorforenvironmentalhemoglobin．contanination（i・e・，  

JlurSe－tO－patientratioand・handhygienecompliance）wastested  

inatmivariatemodel，andresultswercthenenteredinalogistic  

regressionmodel・Ⅵriableswerenotdichotomized・Tbtakeinto  

accounttheinterdependenceofdbserYationsmadedu血gthe  

sameShi＆，Weu5edrobustestimate＄OfYariance（generaliヱed  

estimatingequations）in¶血idheachshiBobservatiQnWaSin－  

cludedasaduster．Goodnessof駄wasassessedu5ingthe  

Hosmer－LeJneShowx2test．anddiscriJAnationwasdetermined  

fromtheareatmderthereceiveroperatingcharaderisticsctm・  

AccuracYWaSCOnSideredtobegoodwhentheareaunderthe  
receiveroperatmgcharacteristicscuz・YehadarangeofO・70－  

0．80andwas⊂OnSideredtobeexceuentwhenitwas＞0．80．The  

adjustedORand95％CIwerecalculatedforeachfhctorthat  
wasstatisticallysigni丘cantinthelogisticregressiollmOdel・P  

Yaluesく05wereconsideredtobestatisticallysisnifiant・ノ山  

testswere2hikd．StatisticaltestswereperfomedusingIか  

tercooledStataso丘we，VerSion8．2（Stata）．  

RESUu■＄  

伽わ如一血みげ加壷仰望血蕪中血 Atotdor740  

Su血cesamPleswerecollectedinthedialysisunitduringlune－  

Angust2005，COmPrising663（90％）fromdigysismadhines  

ねbl01．【nvilOnmOntalsampl¢S¢○鵬aininghomogtobinand／  
01hopatitisCYirus（HCⅥRI肌  

Positive  

SamP暮es．no．（％I  
No．of  

Sample site samples Hemoglobin HCV RNA 

24く89）  2（別  Sha（edwastecart  27  

16（39I O抑 ＿■、・Ⅳ■▲●ト▲ t ＿＿＿．．．．J▲し－∴■■事一  
．こ、畠・1ラト；   

NOTE．HCVRNAっositivefindingsa｛ePerCentageSOfthenumberof  
hemoglobiniPOSitivesamples．   

■hdudi咽nリーSing町叩ara心釧ar8a．“h881血airs■andpauont伽00几  
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Fi9tlr03・Cornpliancewith9UidelinesforheaJthcareworkerhandhYgieneandappropriategroveuseduringdia（YSjs．At－riskc8reaCtivitiesconsisted  

OfhandIingdiafysiscathetersorfstulas．Whiskers，g5％CIs．  

fornurseassistants）．ImLnediatelYa鮎rtheinEktionalert（Sep－  

tember2004），COmPliancewithhandhYgieneimmediatelYbe－  

fore handling a dialysis catheteror丘stulawassigniAcaLndY  

higher（P＜・001）thani（WaSSeVeralmonthslater（丘gure3）．  

Globa皿y，gloveswerewomin857（36％）ofobservedcontacts  

withapatientortheenvironment・Whenworn，gloveswere  

removedinmediatelYa鮎racontactinonly672（34．1％）of  

Ca5e5（95％CI，30・5％－37・8％）．nerewasno扇atistic通ysign－  

ficaLntdi脆rencebetweenthefindingsofthe2periodsofob－  

SerVation・AsshoⅥlintable2，alownurse－tO－Patientradoand  

apoorrateofhandhYgienecompliancewereindependendy  
asso⊂iatedwiththedetectionofhemodobinonenvironmental  

surhces．  

DISCUSS101V   

SeYeralreportsofnosocomialHCVtransmissioninthehe－  

modialysissettinghaYebeenpublished，butthei皿VeStLgadons  

Werein⊂OmPleteandtheroutesoftransmissionremaiJledun－  

Clear．【13，17，18，261・Allanderetal．【26lreportednosocomial  

HCVtransmissioninaseriesofpatientswhounderwentdi－  

alysisatthesamelimebutwhodidnotsharedialYSisequlp－  
ment・Thoseauthorspostulated，butdidnotshow，thatthe  

environment was contaminated．ComplianCe WithstaLldard  

PreCautionsWaSnOtStudied．  

1bourknowledge，OurSisthefirststudYtOdemonstratethat  
alowJlurSe－tO－Patientratioandpoorcomp止aJICeWithghide－  

1inesforhandhygieneandgloveuseareindependentpredidors  
Ofenvironmental⊂OntaminationbγbloodandtiCVIBycomし  

bininggeneticandphylogeneticanalysesofHCVrecovered  
frompatients’bloodandtheenvironmentwithmeasurements  

Ofcompliancewithstandardprecautions，WeShowedthat：（1）  

2sporadiccasesofHCVtransmissionoccurredinthedialγSis  

unitduringthestudyperiod，lofwhichYVaSunequivoc濾y  

duetopatienトto－Patienttransmissionwithintheunit；（2）the  

dialysisenYironmentwas丘cquentlycontamhatedbYblood，  

in⊂ludingHCいinfectedpalients，blood，aSShownbYthede－  

tection ofhemoglobin，SOmetimesass∝iatedwithdetectable  

levelsofHCVRNAinasubstantialproportionofswabs；and  

（3）compliancewithguidelinesforhandhygieneandgloveu5e  

duringpatientcarewaspoor，raisingthepossibnityofHCV  

transmissionviathehandsofhealth仏reWOrkers．hterestin如  

allHCV－infectedbloodfotmdinenvironmentalsamplesbe－  

longedtothepatientwhoindi【FCtlYinftctedanotherpatient  

uJldergoingdialγSis．  

In ourstudy，hemoglobinwasfoundin11％ofenviron－  

mentalsamples，and7％ofthosepositivesamPlescontained  

detectableHCVRNA．HepatitisBviruStranSmissionhasbeen  

hnkedtothepre紀nCeOr山e扇ー那One汀正ronmen一山su血ces－  

intheabsenceofvisibleblood【27］．HepatitisBviruShasbeen  

reportedtoremainviableonenYironmentalsurfacesforatleast  
7days at room temperature（28，29］．HCVRNAhasbeen  

showntoberesistantforatleast48honinertsurhcesatroom  

temperature［24，30，31）．ArobustcellculturesystemforHCV  

WaSreCendydeveloped，butitcannotbeinfec（edwithvirtues  

OtherthanthoseprodllCeda鮎rcellculttIretranSfectionofa  

SpeCi負cHCVcIone（32－34l・Cellculturesystemsthatcanbe  

directlyin良ctedbYHCV－infectedpatients’bloodwi11beneeded  

todeterminehowlongHCVremainsinfectiveintheenviron－  
ment・Evenintheabsenceofsu血data，OurreSultsstr  

SuggeStthati丑良ctiousHCVispresentinthedialysisenviron－  

mentandthatHCVcanbetraLnSmittedbYthehandsofhealth  
CareWOrkers．Wtdidnot，hoⅥ忙ⅦちSamPlehealthcareworkers’  

NosocomialThsmisionofHepa血isCinaDialysisUmit・CID20b8頭7（1September）・631  
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ThbJe2．FactorsirldependentlYaSSOCiatedwitbenYirgnmentaJbloodcontaminationduringntJrSiqshifts．  

Univariate analysis of environmental 
hemog10bin．bydaiJyshifts  Multivariate analysis 

HemogJobinfound HemogJobinnotfound   

（∩＝28）  （ハ＝14I  Variable  OR（95％Cり  P  

Nurse－tO－Patientratio．mean j：SD  0．55±0．23  0．78±0．50  0．03（0．002－0．3別   

NOTL PerformanceofthemodeJ．HosmerlLemeshowgoodness－0†Jit：P＝．386；ar8aUnderreceiveroperatingcha（aCteristjcscurve．  
0．768．  

glovedorungloYedhandsduring⊂areaCtivities，b∝auSethis  

WOuldhaYehinderedtheassessmentofcompliancewithstan一  

血dprecautionsbγhcrea血g血eHaw血ornee脆ct．   

TherateofcomplianCewithstandardprecautionsinour  
Studywassimuartothatreportedelsewhereaboutasimdaf  
Setting【35，36）・ArecentsurYeYOfhandhygienepracti？eSin  

9Spanishhemodialysisunitsshowedpoorcompliance，both  
beforeanda鮎rcontactwithpatients（14％and36％，reSPeC－  

dYely）【36】．   

Permanent癖oveusecanimさaircompliancewithhandhy－  

giene【37Iandmaythtwleadtocross－tranSmissionofinfectious  

agents．Thisisthe丘rsttimeノthatgloveuseandremovalhave  

beenstudiedinrelationtotheriskofenvironmentalcontam－  

ination．GloYeSare］WOrnmaEinlyforhealthcareworkerself－  

PrOteCtion，ratherthantopreventpatientcross－infection．The  

recommendationthatglovesalwaysbewominthehemodi－  
alysissetting，Whateverthetypeofcontact（environmentor  

Patient）【38】，therefore，maybe⊂OnfusingandmaYeXPOSe  

PatientstoHCVtransmissionifnotfo丑owedproperIy；With  

SyStematic由ove removaland hand hygiene between ca托  

pr∝edu∫e乱   

Wtfoundthatanurse－tO－Patientratio＜0．60wasindepen－  

dentlYa岱OCiatedwithhemoglobincontamination？fenYiron－  

mentalsu血ces．Understa瓜ngisarecognized、mqiorHsk血ctor  

forno抑COmialinfection（39Al】．Recendy；aBra姐ianstudy  

Of22血けsk⊂飢terSShowed血at血enumberofpademt5per  

hdtllC訂eWOrkerw那hdep仁ndemdyrelatedto血＝kkof  

hepatitisBvirtwinfktion［16］．Petrosilloetal．．【42lshowed，  

inaprospectivemulticenterstudYinItalianhemodia】卵isunits，  

thatalow・Sta掛to－PatientratioisaJlindependentpredictorof  

theriskofHCVnosocomialtraLnSmission．Therefore，tOhmit  

thespreadofbloodinthedialYSisenYironment，WereCOmmend  
thatat－riskcaLrePrOCCdufeS，占ucha＄COnneCtionanddiscon－  

nedono一明扇pmentto血epade山，beperfbrmedbyapaば  

Ofnurses：OneWOrkingwiththepatientandtheotherworking  
Wi血thⅧ旭dine．   

hcondusion，bl00d－COntaminatedsurhcesmayrepreseJlt  

asourceofHCVtranSmission，viahealthcareworkers’hamds  

OrdoYeS・Environmentalcontaminationismainlyaconsc－  

quenceofpooradherencetostandardprecautionsinthehe－  
modial野issetting・Strictadherenceto＄uidelines・forhandhy－  

gieneaJldglovetweandstrictorganizationofcarepr∝edures，  

WithanadequateJlurSe－tO－Patientratio，Shouldhelptoreduce  

theriskofenYironmentalcontaminationand，thus，HCVtrans－  

missioniJlpatientsundergoingdialysis．  

A¢knowIodgmon也   

Ⅵた打eYe汀gm吐血1to血emedic山肌dpara血e心血p亡一抑nndor血モ  
hemodialγSku皿itandnq，bmlogyw打dwhoa耶edtoparddpat亡iふ血誌  
武ud一   

助肋血“叫随山中如間組 一肌u血ors：nOCOm鮎cb．  

Roforon¢○さ   

1．McHut血誌onJG，8iconB軋Chふnichepldti5C：mageWaⅦOfd血   
bu・dαLAmJMa皿agCar亡2005；11：S28‘－95．  

2．8udlMRGlynnSA，Stnun亡rSLetaL▲n椚〝S叫te訂ゎー鱒血a血g   
血ko一也I15hsion－加朗mittd血di血良don5ba5edommt曙正確－   
t∝血morr∝emdyin危d亡ddomom 

ユ・p揖ondI，bpモーdはS・取仇血h血ko一触m血sbm一転山肌血とd 
iAEtctioJu（HrV．HCVIH8V）iJt FrlnCCb＜tYeen19921Jld2003aJld   

impadofnudeicaddt血g（N∬）．Ewo芦u叩e山草叩舅10：5J■  
4・JkhEOCque－＾s㌢伊eauE・PiocheC，DesendosIC・Nadonal＄umininc亡   

Ofh甲aぬCby▼0lunta叩h甲at01¢訂ー亡危rmcec蝕打払‘200ト2004．   

Bu皿Ep適emi01Hebdoma血i代2別路；51－52：414十8．  
5．danderTGruberんNaghaviM，etよFrequen（Patient－tO－P＆血It   

けm5miぉiollO‖呵加地C Y血h a ha亡matOlogywad・L弧Cd   
l，95；ユヰ5：60｝一．  

‘．帥nowi血路ⅥnadⅥB州，Cモtal．Pa血t－tO－pa血t扇品払i   

Orbepati血C正【貼dudmgcolono500pr 
237－10．  

7．Sanor C，Bmnet R Simon S，取山山吹GIk血mdY；Drancou正一M．   

加m迩iono蝕epad也CdMb血mhemdidy由門d仇也血血g   
thesamemadhine．InLktComtmlHospEpidemi012004；25：609－1l．  

8．E虞亡ba几JI，Go爪伐I，M訂tdM，et血触mi∬iono‖l中畑地’C   

Yih遁byac訂dia⊂5u聯OmNEn由JMdI鯛；334：55ト古0．  
9．F岬N，KuboN，N血i血aH，払sh加佗由一Ⅹ，Etoh′℃H甲血iJ・   

Com丘rmadonofnos∝Om混血epad也C郎in丘donimabemo血一   
alysislmit．血ControIHospEpidemi012004；25：584JO・  

10．Ro由RS，VhzoYS，Gro5ST甘amsm適iomorh甲ad由C血丘omla   
pademttoa皿aneS血esiolo訂r耶5khmtto－丘Ⅶpa血mt＆NEndIMd   
ユ叩囁343；1851■，  

11．MassariM，PetrosilloN，IppoutoG，etal．取msm迩ionofhepa血誌C   
血hag匹eCOl画5u呼ⅣSe血＆IC血Miq℃biolユ001；3染  
28‘（ト3．  

12・Sdlmeek喝erPM，KⅢrI，Wl・00m▲M，d止nepr即山m∝弧d   

hd血mceofhepadti5C血in危don占amOngd坤kpa血mtsh職e   
N血erhnds：anationwideprospecdYeStudyllhfectDis2000；182：   
1291⊥，．  

13．Ha肋m8Ro血i⊂止C，Ger01amiⅥd止Us亡Ofp叫喝en亡血弧dy由   

Ofhepati由CviruS（HCV）hyperYariablere＄ionlsequen⊂eStOtraCe  

一   

632．CID2008：47（1Septモmbq）・Girouetal．  

66  



anoulbreakorHCVi几anautOdi叫由umiりCl血Micmbio12002；  

40：154l－5．  

14．KokuboS，Hor益T‰爪仁bwaO，OzawaN．MubideM・Aph如ge－   

m亡dc－tre亡弧alys由仁Iuddati几gnOSOCOmi出けaⅢmi∬io几Orh甲ad由C   

Yirぴhlh∝md最ysk血りVi血H亡甲tユ00ユ；9：45M．  

15．IadotdM．Poi伊IeりL．GeddesC，etal．ThedhangiJtgePidemiolowoE   

h亡pati血CY血5（HW）inktioni皿haemdialysk：Eu－0匹nmdふ   
C亡ntr亡Studγ．NephroIDial甘arLSPlant2004；19：904－9．  

16．CaTrilhoFl，MoraesCR，PinhoIR，etal・HepatitisBvirusinLbctioniJl   
貼亡mOdi山γSkc亡nt∫eSbmSa瓜bCabrimaS【at亡．Sou山亡m8rad：Pr仁一   

dictiYeTiskh亡tOrSforinLectionaLldmole亡血epidemi0lo餅BMC  

Pub H∈d山2鵬；4：15．  

17■ⅠヱOPeり，San血闇一SauneK，Ka爪arN．亡tal・InddenceofHCVi爪良do爪   

hF－Ⅶ血h亡m山叫壷u血心：aprOSp∝t毎亡式udァJM亡dⅥ∫d2005；  
77：70J．  

18．71YinetteD，Mori⊂eY，GemaAidkG，etaLHtmserumhdJitates   

kpa鱒SCv山迅hk厄0札弧dn亡W打払gr叩m把h▼erdyく0ト   

rdat亡鵬山東rdr叩1kadonkhdGユー血elmtephl父0‖lq）ali血C   

血in丘血m．IV血1ヱ（拍5；79：60ユ｝－34．  

19．Pl山0叫JM．PdαhM．80u▼i亡rM，dd・Genedccompl血けOf血亡   
hⅥ光血ablere由onl（ml）ofb甲ad也C血（HCの：im且umce   
On血亡血arad亡ri血びOr血七山良donandrespom紀5tOinl亡血mma脆   

therapγiJtPi血mtswithdhTOnichepatitis・C，1MedVirol1998；54：  

25ふ－■4．  

20．nompsonlD，HigginsDG，GibsonT7．Cl，USTÅLWimproviJlgth亡   

se“itidけOrpr耶緑亡mdtipl∈S叩e∝e粗皿eれ一山ouか紀－   
quemc亡Weigh血＆POddon－Sド（肇⊂伊p野山抽amdwdかma血   
（hoic亡．Nu亡1亡i⊂Ac元kR亡S199屯22：467｝欄0，  

2l．Fel封汀柑t血I・PmI，：Phγ10g飢yin蝕印αpa如g亡，Ⅶ乃ion3・k（di5－   
1一弘utdby血亡au血or）．D亡門正m亡ntOfGenとぬUniY亡柑itγOrWゝ血一   
山がOm，S朗鷹k1993・  

22．pag亡R8．取∝ⅥⅣ弧apPh瓜donto臆Ⅰ血ypll河og肌etkけ∝50n   
pモr紳mdcomput亡mComput▲pplBiosd19夕飯1ヱヨ57」8、  

23．CaJdu∝iんⅥra・1iM．CぉiJdR，etal．Dete車oJ13Lldpotm血1indicator＄   
O一山亡pr亡父∝亡0【h年ad血C血on飢血q5hbospitdsddn騨．   
k托ApplMi⊂rObiolヱ00勾34：相生・93．  

ユ4・P血軋80r由G，Pi⊂dotto－L■NappaもCi血doS，0血皿doR．   

Detedomofh叩ad血Cvim一札NAbypolymerぉ亡血扇mr血omin   
d亡nd5Wgedq．JMedV正011タ95；45；40ゴ2．  

乃・GirouEOppdnRH弧dwぉ坤g｛○血p拉山cei皿aF托ndu皿i祀－Sity   

ho甲it止mⅣper叩eCdY亡前山血eh仕dudomofb抑d－爪血bi喝Wi血   

awat亡rl亡は1kohoトbぉ亡d抑1u血mIHo甲l血、王朝l；48：S55－7・  
2‘．AⅡamd亡rT；MdhCねmb50mJんG祀1nerI⊥，per巧OnMAんH甲d由   

Chmm払込ninahemd坤k血mole血d血nく亡br甲read   
Or血amongpade爪5mOt5ha血g円山pm印りMdⅥroll則；43：  

41ゝ⊥9．  

27・BondWW・PetersenNltFaYerOMS・Viralhepatitis8：aspeQsofm一  

正ronm亡爪dcontroLHd血hbSdl，アブ；14：215－52．  

Z8・FaY仁和MS，Ma叩ard阻Pet亡rS亡n叩，d止k批rhepadti5－B旭丘8印  

0爪enYkonm亡ntal5urh（8．bn（亡tl，乃；2：1455．  

291BomdWWFaY亡rOMS，PetersenN7，GraYeueCR，Eberり叫Maynard   

阻Sur扇鴨lofhepati由8血a丘αdfγhgandsIoragefbroneweeL   
l且nCet1981；7：55¢－1．  

30・Pilm軋Bo－SiaG，Pi’’iottoL，Cicci3renOS．NappaS．HCV－RNA   
SuⅣiⅥ止“d亡t亡dedt，yPCRin血e亡m扇ronm亡nt・80艮S∝1td8ioISper   

1994；70：167－70．  

31・FmioN，Ni⊂aStriE，ComandiniUVletal・Contami・lationbYhep3tids   
B and CviruSeSinthe diaJysissetting．Am1KidJlerDis2003；42：  

54ふ－50．  

ユ2・Und亡nbad8D，Ev弧5叫，Syde－AI，dd・Compl亡Ier甲山Cationor   
h叩a止血C海山hcdlcdt揖仁決i亡nC亡ユ005；∋09：62＝．  

33・W止血TJie血ma爪爪℃KatoT」仁一止P一山udo且Ori几良dou5hqト   

adti＄C▼ir揖h血su亡Cd【we丘0爪Iadond扇r山genome．NatMed  

2005；11：791」i．  

34・ZhoJlgl，GastamiJIZaRChengG．et3l．Robus（hepadtisCYirusin一  

応裏oni爪扇け0．PTOくN訳IA見dSdUSAZ005；10ユ：9ユ掴．  

享5・A托nおJMD．Sandl仁王・PapJ．Gomzd缶C鮎ⅦmRAntolhんArena5   

ID・人u血on血亡de許e亡Ofapplica血nofumiv即dprequdon5ha   

ha亡mα丸山y血u血＝肌両肌IDi山取払Spk几tl卵9；14ご100ト3．  

施A∫亡na5Mp，Sa爪dα－Payり，Barr正G，亡！止Am山d∝n扇c5ur咋yOr   

血eprldiceofh姐d血相桓m亡hhaem頑叫ゆ5u山ts：良cb路1鮎dng   

⊂Omplianc亡・NephroID以甘ans〆ant2005；20‥1164－71．  

汎G血uE，α扇S軋坤pdnE亡t血■ 
forpoor⊂OmPliarLCeWithhaJldh】頑eneandpotenthlformicrobial   

tmsmiぉion！IHo甲h鈷d200ヰ；57：162－9．  

ユ8．C亡几t餌S血r Di5eaS亡Con加1a皿dI〉r亡Vend8m Recomm亡ndidon5由一   

pr亡V亡ntmgtmSmiぶio几Orh良亡ぬ叫1mpng血相扇chemodi中海由一   
dent5・MMWRR∝Omm鱒Pユ001；5叫RR－5）＝ト43・  

39．HarbarthS，Sudre R Dharan S，CadeAaSM，Pittet D．Oud）reakof   

伽伽ぬdαCb〃明代kkdtoundt指扇温n8，OYαCⅢWding，andpoor   
bγ由mepr血6．h丘dCom血IHo5pEpi銀皿i011舛9；20：598－・£03，  

吼血d亡耽n8軋Lhde皿a皿R，蝕汀由紀d 

代Skhnt5叫，桝αWd〟作揖haneonatdh比Ⅲ緑eunit血t亡d   

扇血un（kr5ta伍ng，OY亡mOWdhgandmi血鳩Orpade11tエJHo5p、Ⅰ血  

200ヱ；50：1M4．  

4L N亡亡dlemaJll．8uerh”SFIMat中S．S（n－1rtM，ZeLeYinskyK・Nur父・   
st血Igl亡Ydslndd叩q岨Iiけふrc訂ehhospit血N随感IMed  

200毛き4（i：1715－22．  

42・PetrosinoN．GiniIISeminoD，etal．PreYilenceofiJ】血etedp3tieJltS   

and tudersta疏m＄haveaTOlehhepadtisCYirtutransmissiorLin   

dialyskAmJ紀d爪印Di52001；37：1004－10，  

Nos∝Om河・m鮎m血bnofH甲鵬tkCinaDi叫壷Unit・qDi…‥47（1S甲l皿k）・丘33  

67   



68   


