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WestNileViruSandBloodProductSafbty  
in Germany 
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includes more thanlOO members that allarecharac－  

terisedbya complex replication cycleinvoIvingboth  
insectsandatleastoneadditionalanimalspecies．This  
iswhyflavivinlSeShadbeenincludedintheprevious  
taxonomic group of arboviruSeS（旦£thropod－b9rne  
ViruSeS）．ThenaturalWreplicationqrcleinvoIves  
Culicinemosquitoesanddi飴rent，birdspecies．Humans，  
horses and other mammalian species are so－Ca11ed  
“dead－end”hostscharact・erisedbyWNVinLbctionswith  
potentialclinicalsymptOmS，buttransientandiowviruS  
levels that areinsufncient，tO eStablish a mosquitoq  
mammalianWNVreplicationq′Cle．Thevast，m毎0rityof  
WNVinfbctioTISinhumansundergoanaSymptOmat，ic  

COurSe．Approximately20％ofinfbctedhumansdevelop  
WestNilefever，afbbrileillnessofsuddenonset，0托en  
associatedwithalongrecovcryperiod．0nlyafbwcases  
（＜0．2％）develop a neuroinvasivediseaseresultingln  
moreserioussymptoms，includingmenlngitisorence－  
Phalitis，SOmCtimeswithfataloutcome【Petersenand  
Mar缶n，2002】．The rate of serious outcome ofWNV  
infbctionis much、higher inimmune－COmprOmised  
patients，a StatuS mOre fi・equentlyfoundin elderly  
personsorinrecIPientsofbloodtran畠fusions．   
After a日aViviruSinfection，theLdiagnostic diffbr－  
entiationofspecificantibodiesiscomplicatedbyahigh  
rateofcross－reaCtivitybetweend漬もrent，membersofthe  
genusFlaviviruS，forexample，I）engueviruS（DenV），  
tick－borneenCephalitisviruS（TBEV），andWNV［All－  
Winnetal．，20Q2；Korakaetal．，20021．Crosspreaetive  
antibodies are mainly directed against an envelope  
proteinof鎖aviviruses，theE－prOtein．   

WestNiJeVirus（VVNV）isamosquito－tranSmitted  
f（av盲virus．widelydistributedthroughoutAfrica，  
Asia and the Midd［e East．WNV may cause  
epidemicsofhuman menlngOenCePhalitis・The  
unexpectedemergenceofWNV（NewYork．1999）  
anditsrapidspreadthroughoutNorthAmerica  
duringthefo＝owingyearscauseda nurnberof  
bJoodtransfusion－and organtransp［ant－aSSOCト  
atedtransmissionsofWNV．Inordertoestjmate  
thepotentiaIWNVthreatforCentralEurope．we  
analyzed the antiTWNV prevaIence and WNVL  
RNAincjdence among14，437and9．976bJood  
donorsfromGermanY．Therewasahighrateof  
initia）lYantトWNVreactives（5．9％），butonIYafew  
CaSeS（0．03％）were confirnled as anti－WNV  
POSitive by neutraIization assaY．NoVVNV－RNA  
POS裾veblooddonorwasidentifiedinthisstudY．  
Whereas WNV－RNAwas frequentlYdetectedin  
manufacturingplasmapooIsfromtheUS，nOne  
was detected in pools of European or Asian 
Origin．Virusinactivation stepsintegratedinto  
themanufacturingprocessofplasmaderivatives  
were shotNn tO be sufficient to assure the VVNV  

Safetyofp‡asmaderivatives．AwelI－Characterized  
WNVreferencemateriarwasprepared，Showing  
340WNVrRNA copJeS Perinfectious dose．］，  
〝ed．V行oJ．β○ニ557－き6亨．2¢¢β．  
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INTRODUCT10N   

West Nile Viruぷ（WNV）wasidentifiedin1937in  
UgandaandiswidebT distributedthroughoutAfriea，  
Asia，theMiddle EastandpartsofEurope［Solomon  
etal．，2003】．Thisenvelopedvirusisc］assi丘edunderthe  
viruSfhmily都aviuiridaeinthegenusFYauiL・irus，Which  
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Pfleidereretム1．  

Panelsofanti－DenVand anti－TBEVpositive speciT  
mensweredesignedwithmaterialsobtainedfromthe  
respectiveclinicalcasesinGermany，Whichwerekindly  
providedbyUniversi七色tMtinchen，Abt．fdrInfbktions  
undTropenmedizin（T．L6scher），Universit畠tFreiburg，  
InstitutfnrMedizirdscheMikrobiologie＆Iiygiene（D．  
Neumann－Haefelin），UniversitatHeidelberg，Hygiene  
Institut（P．Schnitzler）and Universit畠t FrankLhrt，  
ZentrumfnrHygiene（R．Al1winn）．   
AliquotsofplasmapooIscollected払rthefractionation  
Ofplasma derivatives were obtained fh〕m diffbrent  
plasma manufhcturers．The respective plasma11mits  
hadbeencollectedintheUS，inEurOPeOrinAsiaduring  
theyears2004and2005．  

ELISATt！StS   

ThefbuowingELISAswereperformedstrictbTfbllow－  
1ng theinstruCtions glVenin the packngeinsert：  
“FlaviviruSIgGindirect ELISA”CPANBIO Brisbane，  
Australia），“Anti－West－Nile－VhYuS－ELISAIgG’’（proto－  
typeversion，Euroimm11n，Ltibeck，Germany），‘West  
Nile V止usIgG DxSelecFM”（Focus Diagnostics，  
Cypress，CA），and“EnzygnOSt anti－TBE VirusIgG  
andlgM”のADEBehring，Marburg，Germany）．  

WNATs   

Humanplasmaor serum and cellculture－derived  
SamplesweretestedibrⅥWVRNAusingthe“Procleix  
WNVassay”（ChironCorporation，BloodTe＄tingDivi－  
sion，Emeryvi11e，CA）．Thiste＄tSyBtemisaqualitative  
nucleic acidampli丘cationtechnique（NAT）basedon  
TMA（transcriptionmediatedamplification）techriology・  
This NAT was perfomed a氏er passing a training  
seminarorganizedbythe man11払cturer and strictly  
buowingthemanuLhctu∫er’sinstructions．   
WWmwaBquanti且edwiththeArtusRealArピM  
WNV LC RT RCRKit（QIAGEN，Hilden，Germany）  
usingtheQIAampViralRNAMiniKit（QIAGEN）fbr  
viralRNAextraction．Quaptification standards were  
providedwiththetestkitandruninparal1el・  

VirusesandCell畠   

BovineviraldiarrheaviruS（BVDV），StrainOsloss，WaS  
obtainedfromG．Pauli，RobettK∝hInstitut，Berlin，  
Germany，andwaspropagatedandtiteredinMDBKcells  
（AnTCCCL－22）．SFVwasprovidedbyJ．Thiel（Institut  
fdrVirologie，UniversitatGiessen，Germany），andwas  
propagatedandtiteredinVeroce11s（mCCL－81）・  
W（1999NewYorkisolab）wasreceivd打omT・R・  
Kreil（Baxter，Vienna，Anstria），andwaspropagated  
andtiteredinVeroce11Binabiosafetyleve13laboratory・  

VirⅧSTitration   

ViruSinLbctivitywasquanti丘edbyestimationofthe  
tissuecultureinLktiousdose（TCID5。）usingstandard  
cellcultureconditions．Brieny，VeroandMDBKcells  
weregrowntx）COn鮎encein96－Wellmicrotiterplates  
（MTP8）．Threefold serialdilutions ofthe8amplesin  

558  

TheunexpectedemergenceofWNVinNewYorkin  
1999wasassociatedwithanenCePhalitisoutbreak，nle  
viralstrainresponsibleforthisepidemicwasalineagel  
viruSalreadyknownhmpreviousepidemicsinother  
part80ftheYOrld，SuChasinIsrael【Lanciottietal・，1999】・  
Inthefo1lowlngyearS，WNVspreadacrossNorthAmerica  
打omEasttoWest，CauSingthelargestafbovirusepidemic  
in recorded historywithmore than23，000 human  
infectioncasesuntilDecember2006，induding893deaths  
［Centersfor Disease Controland Prevention，2006】．  
DuringthisWNVepidemic，neWtranSmission routes，  
includingbreast－fbeding【MMWR，200礼organ trans－  
plantation［Iwamotoetal．，2003】andtransfusionofblood  
components【BiggerstaffandPetersen，2002；Ho11inger  
andKleinman，2003］，WerereCOrded．Toassurethesafety  
oftheUSbloodsupply，thescreenlngOfal1blooddonations  
by nucleic acid amp追ficatibn techni叩1eS（NATs）was  
recommendedbytheFDAbeginnlnginJuly2003．This  
measurereSultedinthedetectionofW－RNAinmore  

than1，000blooddonationsuntilthemiddleof2005，Which  
wouldotherwisehavebeenusedfortransfusionofnon－  
in8Ctivatedcellularbloodcom‡氾nentS（redcel18，platelets）  
ortherapeuticplasma［Buschetal．，2005a；Strameretal・，  
2005】．   

Despitesomereportsah）ut＄pradicWNVirLfbctionsin  
humanSLand horses aqo＄S Europe，fbr example，in  
FranCe，Italy，andRomania［Zelleretal．，200軋noWNV  
epidemi0logydatawereavai1ableforGermany・Withthe  
USepidemics七山ongDing，thequestionaroseastowhether  
asimilar8CenariocouldalsoafrbctEurope．TheGerman  
hiinistryofHealthinitiated aninvestigationinto the  
prevalenoeandincidenceofWWinLbctionsinGermany・  
ThispublicationrelatestotheassessmentofWNVsafbty  
ofbloodandplasmaproductsusedinGermany．  

MATRRIALSANl）METHODS  

Human Serum and Plasma Samples 

FortheevaluationofWNVprevalence，14，437plasma  
Or Serum Samples were co11ected dtuing Summer  
2004fromhealthyblooddonorsfromcentralGermany  
（Hesse）and928samplesfromAustrianblooddonors  
（CarinthiaandVienna）．   
For the determinat，ion ofWNVincidence，plasma  
Samplesfrom9，978healthyblooddonorsfromcentral  
Germany（Hesse）were collected during the 2005  
SummermOSquitoseason，COmbinedinpooIsof8using  
aTecanrobot，andtestedforthepresenceofW－RNA－   
SerumSamplesfromGerrnanintravenousdrugu8erS  
（mUs）whotestdI泊感t如e払ro也訂も1∝止血∝ne血飴  
（HⅣandhrHCⅥwerecollectedduringMay2002and  
Jamary2004atUniversityHo甲italFrankfuruMain   
Anti－WIgG－pOSitive p18Sma Samples were  
obtainedfromconfirmedclinicalcasesintheUS．These  

PlasmasamplesweredbtainedftomBBI（WestBridge－  
water，MA）orkindbTprOvidedbyH．Hof血ann（Genzyme  
VirotechGmbH，Mainz，Gemany）．   
OnepanelofWNVRNA－pOSitiveplasmasamplesfrom  
clinicalca8eSintheUSwasprovidedbyL．Toblerfrom  
theBlodSystemsResearchhstitute，SanFrancisco．   
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WNVSafbtyinGermany   

DMEMmediumwereprepared，andeightreplicatesper  
dilut，ionwereassayedbyinoculationofa50ト11samplc  
perwe11・Thecytopathice駄ctsofWNV，SemlilkiForest  
ViruS（SFV），andBVDVwerecheckedondays3－6post－  
infbetion．TheTCID50WaSCalculatedaccordingtothe  
Maximum Likelihood statisticaltool．Ifno virus was  

detected，thelimitofdetectionwascalculatedaccording  
tothePoissondistribution．  

WNVNeutrali2：ationAssay   

FortheWNVneutralizationassay，50巨lofal：3serial  
dilution（1：10tol：270）ofinactivated（560C，30min）  
serumwasmiⅩedineightreplicatesinMTPwellswith  
50tllof20TCID50unitsofviruS．Afterincubationfor  
60minat370C，50LLlofeachwe11wastransf6rredto  
anotherwellcontaining60％con8uent（6，000L7，000）  
Vero cells．MTPs wereincubated fbr5L6days at  
37CC，andwellscontainingevidenceofviralcytopathic  
activity were scored．Thelog ND50WaS Calculated  
accordingbtheMaximumLikelihoodfunctionfKundi，  
1999】．Forahighthroughputversionoftheneutraliza－  
tion assay，Onlyoneserumdilution（1：30）wastested  
underthesamec（）nditionsdescribedabove．  

Virus Inactivation Studies 

Pasteurizationwasperfbmedatlaboratoryscaleto  
assessthisvirusjinactivationstep．Stabilizer（1．1g／ml  
SaCCharose，0．3dmlglycine，0．0162g／mlCaC12dihy－  
drate）wasaddedto50mlofacommercia15％human  
normalimmunoglobulinpreparation．Thesolutionwas  
SPikedwithviruE・and heatedto600C．Sampleswere  
takenaftertime瓦ntervalsasindicated（ONlOhr）and  
immediatelycooled．Cooledsamplesweresubsequently  
titered．Befbreapplicationonindica七OrCells，Samples  
Were dilutedl：100in order to avoid cytotoxic and  
interfering efTbcts of the test material．Absence of  
CytOtOXiceffbctswasverifiedbymicroscopicexamina－  
tion of controIce11sinoculated with non－SPiked  
l：100diluted test material．Absence ofinterfering  
ef馳ctswasverifiedbypositivedetectionofvirusfrom  
diluted（1：100）teslニmaterialthathadbeenspikedwit，ha  
kn0wnamOuntOfvirrus（100TCID50PerWell）．  

559  

fromwell－CharacterizedflaviviruS－infbctedpatients：26  
WNV－infbcted，39TBEV－infbcted，and13DenV－infbcted  
individuals．   

Twoassays（PANBlO，Focus）recognizedallofthe26  
antirWNV十pOSitiveseraoriginatingfromU．S．patients．  
The third EuSA，the Euroimmun prototype ELISA  
VerSion，missedthreespecimens，reSultinglnarelative  
SenSitivityof88％inthisstudy（TableI）．   
The cross－reaCtivity rateswith related aaviviruSeS  
Were deterrnined fbr the anti－WNV ELISAsuslng  
SpeCimensfromDenVorTBEV－infbctedpatients．The  
highest cross－reaCtivityrate（lowest speci6ciCy）with  
thesespecimenswasobtained払rthePANBIOassay  
（92・3％and79・5％，reSPeCtively）tbl】owedbytheFocus  
ELISA（92．3％and56．4％，reSpeCtively）andtheEuro－  
immunprototypeELISA，Which displayedcrossAreaC－  
tivityratesof35．7％and17．9％，reSpeCtively．   
BasedonthisanalysISOftherelativesensitivityand  
SpeCificity ofthe diffbrent WNV EuSA assays，the  
followlngteStalgorithmfordeterminationoftheWNV  
PreValencewaschosen：a丑erscreeningdonorbloodwith  
thesensitiveFocusELISAtest，afurtheranalysisofal1  
reactive specimens was perfbrmed with the more  
SpeCific Euroimmun prototype WNV ELISA．Those  
Samplesthatwerereactive（positiveorborderline）in  
thesecondanti－WNVELISAwerethenもestedinaWNV  
neutralizationassayasaconfirmabrytest．Addition－  
albT，WeCharacterisedallsamplesreactiveintheFocus  
WNVELISAwithananti－TBEVIgGELISA．However，  
this assay displayed42％cross－reaCtivitywhen antト  
WNV－pOSitivespecimensweretested．  

WPrevalemce   

Morethan14，000healthyblooddonorsfナomHesse／  
Germany were screened fbr anti－WNV speci丘cIgG  
antibodies．5．9％（852／14，437）oft．hetesteddonorswere  

reactiveintheFocusanti－WELISAtest．Toestimate  

thepotentialimpactofTBEVvaccinationonthetest  
results，mOrethan900blooddonorsftomAustria（where  
TBEVvaccinationisageneralpubliqhealthmeasure）  
Werealsoscreenedfbranti－WNV．S亘enty－tWOperCent  
Oft，heseblooddonors（669／928）werereactiveintheanti－  

ⅥNVELISA．   

Allanti－WNVreactivesamplesfromGermanblood  
donorswerere－teStedint，he E；eCOnd anti－WNVELISA  

andintheanti－TBEVIgGassay．Thirty－fourpercentof  
thesesampleswerereactiveinthesecondanti－WNV  
and15％werenon－reaCtiveintheanti－TBEVELISA，  
whereas9．7％were reactivein the WNV－ELISA and  

non－reaCtiveintheTBEV－ELISA．  

RESULTS  

St∋nSitivityandSpe（！ifkityof  
Anti－WWIgGELISAs   

To assess the relative diagnostic sensitivity and  
SpeCificityofthreeanti－WIgGELISAs，WeuSedsera  

TABIJEI・SensitivityandCross－ReactivityofDi鮎rentAnti－WNVIgGEuSAs（pos＝Positive；React二Reactive）  

Anti－WNVIgGEIJSA  

Sel・a  PANBIO  Focus  Euroilnmun  

Anti-WNV IgG positive lOO％（26／26）  100％（26／26）  88％（23／26）  

Anti－dengueIgGpositive  92．3％（12／13）  92．3％（12／13）  35．7％（5／14）  

Anti－TBEIgGp侶itive  79．5％（31／39）  56．4啄・（22／39）  17．9％（7／39）  

Sensitivity  
Cro鎚・reaCtiヽヰ年  
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560  

Two hundred two of the pre－Selected anti－WNV  
SuSplC10uS blood donol・samples were testedin the  
WNV neutralization assay．Most of these plasma  
SamPles（148／202；73％）had no or verylow WNV  
neutralizationactivity（logND50＜1），While50speci－  
mens（25％）neutralizedWNVinfktion，withlogND50  
titersbetweenland2．Onlvfourplasmasamplesfiom  
Ourblooddonorsexhibitedrelativelyhighneutrali2；aL  
tion titers（log ND5O≧2）equivalent to those titers  
Observedwiththeanti－WNVIgGsera丘omUSpatients．  
Tocheckwhetheranyanti－WNVpositivemighthave  
beenmissedbyourtestalgorithm，388additionalanti－  
WNVreact，ivespecimensweretestedinahighthroughー  
PutneutralizatioTlaSSay・No餌rtherspecimenswith  
titersoflogND50＞2wereidenti丘edbythisapproach．  

Wlneidt！nee   

The WNVincidencein a population of healthy  
German blood donors was investigated during the 
rnosquitoseasonofSummer2005．Intotal，9，976blood  
donorsweretestedfbrthepresenceofdetectableⅥrNV－  
RNAusingtheProcleixWNVNATassaylnmlnlpOO180f  
eight．Allof thel，247mimipooIs tested WNV－RNA  
negative，withthe exception ofoneinitial1yreactive  
test resultfor one mlnlpOOl．This result was not  
COn魚rmedonretestingandontestingoftheindividual  
Pla8ma5．Furthermore，1980ftheanti－WNVreactive  
blooddonorsamples（seeabove）weretestedasindivid－  
ualspeclmenS，with negativetestresults．Plasmaor  
SerumSamPlesco11ecもedfromapopulationofGerman  
intravenousdrug11Ser草（NDU，n＝78），repreSentinga  
populationwithincreasedriskforblood－bornePatho－  
gensalsotestednegativefbrWNV－RNA（TableII）．  

PlasmaDerivatives   

PlasmapooIsformanufacturingofplasmaderivatives  
WiththesourCeplasmacollectedintheUS，EastAsia，Or  
EuropewereanalyzedfbrthepresenceofWNVRNA  
usingtheChironTMAassay．Al1plasmapoIsftomEast  
Asia（n＝＝51）andEurope（n＝ニ96）testednegative，While  
320utOf174（18％）plasmapooIsfromtheUStested  
WNV RNA－pOSitive in this q11alitative WNV－NAT  
（TableII）．ThesepooIshadbeencollectedindi飴rent  
reglOnSOftheUSduringtheyears2004and2005．Since  
theviralloadinmostpooIswastoolowfbraccurate  
resultsinthequantitativeⅥNV－NAT，viralloadwaB  
analyzed after concentration of WⅣV particle占by  

TABLElI．Detectiot10fWNVRNAinBloodSpecinen8and   
PlasnaPooIsUsingtheProcleixWⅣⅤAssay（Chiron）  

Pfleidereretal．   

ultracentrihgation and subsequentextraction ofthe  
viral nucleic acids．Vira1loads were calculated as  

ranging丘om57to837copiesWWRNNmlplasma，  
With351copie＄WNV－RNNmlasanaveragevaluefor  
theTMA－Ⅰ泊SitivepooIs．   
ViruSinactivationstepsareincludedinthemanufac－  
turing process of di飴rent plasma derivatives．For  
theproductionofhuman－derivedmedicinalproducts，  
alOhrheatingstepofaliqu．idproductintermediate  
at60OC（pasteurization）iso氏enperformedtoinactivate  
awiderangeofpotential血scontaminants．Ⅵleinacti－  
VationkineticsofWNVuponpasteuri2：ationbfasucrose－  
Stabilizedimmunoglobulinpreparationwascompared  
withtb・einactivationkineticsofothercommonlyused  
modelenvelopedviruses．BVDVis apestiviruS that  
鉦equentlyserveSaSamOdelviruSfbrhepatitisCvirus  
andothermembersoftheF）aviviridae．Theinactivation  

kinetic日OfWWweresimihrtoもheinactivationkinetics  
OfBVDV．Theinactivationkinetics（Fig．1）confimthat  
Wise鮎ctive）yinactivatedbythiscommonlyused  
Planufhcturingstep．  

WRe鮎remeepreparatioll   

We establishedandcharacterizedaW’NVrefbrence  
preparationthatmaybeusefu1forstandardizaもionand  
COntrOlofWNV－NjWsandWNV－neutralizationassays．  
SupernatantfromWW－infectedVerocellswas har－  
VeStedandcharaCterizedforitsinfbctivitytiter（TCID50）  
andVVNV－RNAcontent．Ⅵ7NV＿RNAconcentrationwas  

determinedbyrep）icate（24perconcpntraもion）testingof  
limiting dillユtions（fhctor of2）uslngthe qualitative  
WWNATfb1lowed bycalculation ofthe95％cut－Off  
COnCentl・ation using Probit analy8is．W－RNAcon－  
Centrationwa8alsodeterminedusingthequantitative  
NATtest．   

BothNATapproachesrevealedaWNV－RNAconcen－  
tration払rthestockmaterialof6．5×109or8．1×109  
COPies／ml．TitrationinVerocellsgaveaninfectivitytiter  
Oflog7．33TCID／ml，COrrel？tingtoapproximately340  
COPiesWNV－RNAperinfbctiousdose．  

DISCUSSION  

NewemerglngPathogensmaybeathreattopublic  
health，nOt O山y・becau8e Of theirimpact on the  
population，but，also because of their potential to  
contaminate the blood or plasma supply and to be 
transmittedtorecipientsofbloodproducts・Therefore，a  
researchprqjectwasinitiatedbytheGermanMinistry  
ofHealtha氏erthehugeⅥWVepidemicthatfo1lowedthe  
introductionoftheviruStOtheNewWorldin1999．This  
researchpr如ctwasper払rmedincooperationamong  
th畠Robert－Ⅹoch－Institut（RXI；Berlin），theBernhard－  
Nocht－hstitut（BNI；Hamburd，andthePaul－Ehrlich－  
In8titut（PEI；Langen）．Inthisstudy，Weinvestigated  
whetherWNVisorcouldbecome athreattopublic  
healthandtheblood8upplyinGermany．Here，Wefbc11S  
OntheprevalenceandincidenceofWNVamOnghealthy  
blooddonor8andthepotentialfbrthetransmissionof  
thepathogenviaplasmaderivatives．  

WNV-RNA 
Tesbd I氾Sit緑e  

Bl∝ddonors（pooIsorn＝即  
mUs  
Anti－VVNVre8Ctiveblooddonor8  
Pla5map00k（Ewope）  
Pla5InapOOIs（USA）  
Pla5map00k（EasトAsia）  

0
0
0
0
3
2
0
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一「▲－・WNV  

÷ SFV  

一岬・De（ectionLimitBVDV  

Fig．1・VinlSinactivation through hcatinactivation（pasteurization）．A sucrose－Stabilized human  
imm11nOglobulinpreparation（5％）wasspikedwithBVDV，SFVorWNV・A鮎rincubationat60つC，Samples  
Weretakena托ertimeinterva15aSindicated（ONlOhr）andcooledimmediaもely・VinlSinfbdivitywas  
quanti負edbycalculationofthetissuecult，ureinfbctliousdose（TCID50）．  

WNVPrevaleltee  

First，WeWantedtoqualifytheanti－WNVscreenjng  
tests and define an appropriate test algorithm．We  
decidedtou8eanti－WⅣVpositivespe？imensfromthe  
US as decisive specimens Lbr testing sensitivityfor  
difrbrentreasons．First，therespectivematerialsfrom  
ClinicalbrillpatientswereeasilyavailablefromtheUS．  
Second，WWinjbctions had been confirmed by the  
Clinicalcourse，theseasonaloccurrenceoftheinfbction  

andtheresultsofdif馳rentdiagnosticassaysper払rmed  
Onindividualfollow－up＄．Furthermore，TBEV，the  
human鮎・vivirusmostftequentlyfoundinEurope，1S  
notyetpresentorLtheAmericancontinent．Therefbre，  

CrOSS－reaCtingTBEVantibodie8Shouldnotbeanissue  
Lbrthesesamples，   
ThesensitivitywaslOO％払rtwoanti－ⅥWVas甲yS  
and88％fbrthethirdassayusingsuchananti－WNV  
positive serum panel・However，further panels com－  
PO8ed of either anti－Dengue or anti－TBEV positive  
SpeCimensshowedhighratesofcross－reaCtivitywith  
the more sensitive anti－WNV assays andlow cross－  
reactivitywiththethirdassay．Wedecidedtoincludean  
anti－TBEVassayasafurtherdiagnostictoolbecauseall  
Oftheanti－WNVpositivespecimens鉦omtheUSthat，  
Weremissed by the third assay tested as anti－TBE  
negative，andonlyafewmember80ftheentireUSantiT  
WNVpanelcross－reaCtedintheanti－TBEVassay．We  
aimedtoprefbrential1ychooseanti－WNVreactive／anti－  
TBEVnegativespeclme11Sfbrenteringthe‘‘goldstand－  
ard”WNVneutralizationtest．However，eVenWiththis  
Standard，WeeXperiencedahighrateofcross－reaCtivity  
withanti－DenV－pO＄itivespecimens．Fortunately，anti－  
TBEV－POSitive specimens，Which are much more   

丘equentin o11r reglOn，Showed cross－neutralization  
Onlyatalowlevel．Inconclusion，SerOlogicalaaviviruS  
diagnosties show highrates of cross－reaCtivity，and  
COrreCtinterpretationoftestresultsrequlreSeXtreme  
caution．   

To determine the extent of past WNVinhctions，  
8amples丘・OmmOrethan14，000Germanblooddonors  
WereSCreenedwiththeFocusanti－ⅥWVIgGELISA．  
Nearly6％oftheGermanblooddonorswereanti－WNV  
reactiveinthisassay．ManyOfthereactivetestresults  
Were prObably caused by eross－reaCtive antibodies  
OriginatingnlOmarelated且aviviruSinfbct，ionor鉦om  
VaCCination．ThoughsomepartsofSouthernGermany  
are TBE risk areas（asthe clinicalcases show），nO  

reliableTBEincidenceorprevalencedataareavailable  
hrGermany．   
The TBE vaccination coverage、of the Anstrian  
populationisintherangeof80％．SerafromAnstrian  
blooddonorshadasimi1arreactivityrateino11ranti－  
WNVscreeningassay．Thisi111ユStrateSthehighrateof  
anti－TBEVcross－reaCtivity and con丘rms the simi1ar  
results obtainedin ollr teSt qualiBcation study（see  
above）．   

Therefbre，the anti－WNV reactive ratefor blood  
donorsinHesse（5．9％）mayprimarilyreflecttheTBEV  
vaq：inationand／orinfbctionlevelindonorsfromour  
reglOn・   

Tonarrqwdownthenumberofsamplesthathadtobe  
testedin a WⅣV neutrali2；ation assay，al1blood  
donationsthatwerereactiveintheFocusELISAwere  
re－teStedinthemorespecificprototypeanti－WNVIgG  
E 

n血eanti＿  
TBEVELISAandreactiveinthepre・marketanti－WNV  
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P且eidereretal．   

COuntry（e．g．，the USA）are eXCluded鉦omtheactual  
donationasa・preCautionarymeasureinGermanblood  
barlks．  

PlasmaDerivatives   

Plasma derivatives（e・g・，immunoglobulin prepara－  
tions，albumin，fhctor concentrates）may enter the  
Eu▲rOpean marketwith source materials collectedin  
diffbrentpartsoftheworld．Wewereintercstedinthe  
questionofwhetherWNV－RNAisdetectableinaliquots  
Ormanu血dudngplasmapooIs．   
SomeoftheplasmapooIswithplasmaofUSorigin  
testedpositivefbrWNVRNAbythequalitativeNAT  
assay・The viralloadin these plasma pooIs was  
determinedintherangebetween57and837copies／ml，  
Withamedianof351copies／ml．EachofthesepooIswas  
COmpOSedofseveralthousandplasmaunits．Assu  
thatWNVinputinthesepooIsoriginates丘omonbTfbw  
donors，WNVconcentrationoflO5－106copies／mlare  
Calculatedfbrsomeindividualplasmaunits．Suchhigh  
VVNV－RNAconcentrationshavebeendescribedforthe  

diagnosticwindowphaseinfbwcases．However，WⅣV  
lnputintoplasmapooIs丘・Omlowerviremiacasesmaybe  
notdetectedduetothedilutioneffbctthoughtheyare  
expectedtobemuchmore丘equentandrepresentative  
fbrtheearlyin鈷ct．ionpha5e．   
Severalstudiesprovedthatinactivationstepscom－  
monlyusedduringthemanufactureOfplasmaderiva－  
tives，SuChaspasteuri2：ationfbrhumanalbumin，SrD  
treatment forIVIG and FVIIIinhibitor－bypasslng  
activity，andincubationatlowpHforrVIG，Shouldbe  
Sufncient toinactivate enveloped viruses presentin  
SOurCematerials【ぬeiletal．，2003】．Wecomparatively  
investigatedtheefncaQyOfpastemi2；ationwithregards  
toⅥWVand modelvirusesforenvelopedviruSeS．In  
these experiments WNVinact．ivation kinetics were  
similarbetweenWNVandthetwomodelviruSeS，BVDV  
andSFV．Thisresultconfirmedthevalidityofpredic－  
tionsbasedonmodelvirusesifchosenappropriately．It  
allowedtheconclusionthatmoderateWNVconcentta－  

tionsinplasmapooIsshouldnotposeaninfbctionriskto  
recipient8ifvirusinactivationproceduresarらincluded  
inthemanufhcturingprocessofthesebiologicalmedic－  
halproducts．  

CONCLUSTON   

ThereiscurrentlynoindicationthatWNVcouldcause  
anepidemicinE11rOpeSimi1artothatinth占USAduring  
therecentyears，althoughtemporanyandregionally  
limited outbreaksofW■NVinfectionsinhumans and  
hor8eShavebeenobservedinEuropeslnCethe1950s・In  
cohtrasttoNorthAmerica，Europehashaddirectvector  
contact with WNV endemic areasin Africa for a  
longtime，viamigratorybirds，forexample．Thismay  
haveresultedinnaturalherdimm11nityinbirds・In  
America，ahighlypathogenicW＄trainwasimported  
in1999intoavirginterritory，meetingabirdpopulation  
withoutherdimmunity．Environmentalfhctors，SuCha8  
ClimatedhangeOrglobalwarrmngandtheincreaslng  

562   

ELISAweretestedintheWWneutralizationassay，the  
“goldstandard”払rantibodydetection，tOCOnfirmapast  
infbction．Mostofthepre－Selectedspecimensdidnot  
inhibitWNVinfbctionin cellculture atallor did so  

only at alowlevel（log TCID50＜1・5）・The titer of  
13additional＄ample8WaSbetween≧1．5and＜2．   
0nlyfburblooddonorsamplesexhibitedalogt，iterof  
＞2，Whichwa5Similartothosetiterswedeterminedfbr  
di鮎rentclinicallycon丘rmedWNVpositiveserafiom  
theUS（TAbleI）．Weinterviewed thefour anti－WNV  

positiveblooddonorstoevaluateiftheseputativeWNV  
infbctionsoccurredin Germany orEuropeorifthey  
mightbeassociatedwithWNV－endemiccountries，One  
ofthefburdonorshadnev早rle氏EurOpe，buthadvisited  

SouthandEastEurOpe；an0therdonorhadonb，Stayed  
outsideGermanyinTurkey．Theothertwodonorshad  
traveled abroad to the USA and Africa．WethereR）re  

cannot，eXClude t，hat singular8pOradic and asymPtO－  
maticWNVinfectionsmayhaveocctmedinEuropeand  
the Middle East．However∴WNV prevalence among  
Germanblooddonorsisoverallverylow；inourstudy，  
onレ0．03％（95％CI：0．01－0．07％）ofblooddonorsthat  
were tested were con丘rmed positivefor anti－WW  
antibodiesbyourapproach．  

WW・RNATncidellCe   

For WNVinSbctions，a diagnostic window of only  
few days（untildetection of antiTWNV）has been  
describedduringwhichviralRNAmaybedetectable．  
WithalⅣNV－RNAconcentrationrangedescribed丘om  
＜50copiedmluptolO5copies／ml［Buschetal．，2005b］，  
theshortviremiaiBatamOderatelevelwhencompared  
to the respeCtive丘guresfor other blood－borne Viral  
infectionslikeHCV（3months，105－108IU／ml）orHⅣ  
（4weeks，102－106IU／ml）【klieetal．，一2002】．   
WNV－RNAincidencein Germany was analyzed  
inmlnlpOOIscomprisedofeightblooddonationscollected  
duringSummer2005andusingthehighlysensitive  
ChironProcleixWNVNAT［Gallianetal．，2005］．Since  

di瓜∋rentWNVstrainsweredescribedascirculatingln  
CentralEurope〔Bakonyietal．，2005，2006】，Weinves－  
tigatedwhethertheProcleixassaydetectsallavailable  
WNVstrains．Apanel丘omanexternalqualityassur－  
ance8tudy【Niedrigetal．，2006】wasretro早peCtiveb，  
anabTZed．The result con丘rmedthecapability ofthe  
Procleixa組aytOdetectWNVlineageland2withhigh  
SenSitivity（datanotshown）．   
NomlnlpOOIswereconfirmedpositivefbrⅥWV－RNA  
after screening ofl，247minirmoIs（equalto9，976  
donation8）．NegativeNATresultswerealsoobtained  
匝ral1individual1ytestedsampleBn・OmaPOPulation  
thatwasatincreasedriskforblood－tranSmittedinfec－  
tions【i．e．，intravenousdruguSer8（IVDUs，n＝78）】，Or  
fbrpla＄maSamPlesofserologicallyanti－W－reaCtive  
blooddonor8（n＝198）．   

ThisoutcomeisinaccordancewiththerecentVVNV－  

m screen皿g reSults of more than60，000Dutch  
blooddonor8［Eoppelmanetal．，2006】．Regardless，blood  
donorswhohadju8treCentlyvi8itedaWNVendemic  
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mobilityofpeopl（∋，mayenhancetheemergenceofnew  
viruses．Theretbre，COntinuoussurveillanccisanimpor－  
tanttooltoprotectpublichealthandthesafetyofthe  
bloodsupply．  
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○ウガンダにおけるエボラ出血熱アウトブレイク  

［1］ウガンダの保健省は西部のBundibugyo地区でのエボラ出血熱アウトブレイクを確認した。2007年11月28日時点で疑い症例51  
使用上の注意記載状況・  

例、うち死亡例16例が報告されている。報告例には医療関係者の感染も3例含まれており、このうち1例は死亡している。国立研  その他参考事項等  

究所および米国疾病対策予防センター（CDC）の実施した臨床検査により、患者検体からエボラウイルスの新種の存在が確認さ         合成血「日赤」  
研                           照射合成血「日赤」   れた。現地調査によると、アウトブレイクは2007年9月から始まっていた可能性がある。同国保健省の対策委員会、WHOや他の   
究  国際機関は協力して対応に当たっていく。  合成血－LR「日赤」   

報  

告 ゐ  

概 琴   

報告企業の意見  今後の対応   

ウガンダ西部のBundibugyo地区でエボラ出血熱の集団発生が    日本赤十字社は、輸血感染症対策として問診時に海外渡航歴の有   

見られ、エボラウイルスの新種の存在が確認されたとの報告で，    無を確認し、帰国（入国）後4週間は献血不適としている。今後も引き   

ある。  続き情報の収集に努める。   
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Ebola haemor血a9ic feverin V9anda   

The Ministry of Health（MoH），Ugand尋，ha5 COnfirmed an outbreak of  
Ebola haemorrhagic fever，in BundibugYO District，WeStern tlganda．As  
Of Thu 28 Ⅳ0V 2007．515u5peCted ca5e5′includin916 deatb5 have been  
repo工ted・Amon9 the repo工ted ca5eS．3 bealtb ca工e VOrkeご5Were a180  
infected．includin9 0ne fatality・The patient5 are beirng ho5pitalized  
at Rikyo and BundlbuすyO．   

Laboratory analysis undertaken at the National Reference Laboratories 
and the Centres for Disease controland Prevention（CDC），Atlanta，  
USÅ．has confirmed the presence of a new species of Ebola virusin  
SamPles taken from ca5e5 a5SOCiated vith the outbreak．   

Based oninitialfieldinvestigations，the MoH／VHO Country office has  
reported that the outbreak night have been ongoing since september  
2007．A nationalta5k fo工Ce COItpriらin9MoH．ⅥIO and other  
internationalpa工tnerSin the field，is coordinati．ng the response to  
this outbreak．WHO Country officeis assisting the MOH nationalfield  
team and the District health officials．  
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tlganda．s Ebola outbreakis n占v5train  

AlethalEbola virus that has killed atleast16people andinfected  
5lothersin ve5tern tlgandais a previouslyunknom strain，health  
authorities said Friday【30Nov2007］．AnaLlysis on victims－ blood and  
ti＄Sue Samples sent to the Atlanta－based centers for Di5ea5e  
Controlls pathogen51aboratory behaved differently from previou5  

knm strains of Ebola，they said．¶ztis a new type of strain・＝tis  
diffe工ent f工Om tbe one we 5ufferedin Gulu and al亭O d土ffe工ent from  
the one that was reportedin the Democratic Republic of Congo，rr Said  

Sam Okwa工e′ Who cbairs V9anda，5 nationalbe皿Or工ba9ic fever ta5k  

force．Tbe15t Ebola case wa5 repO工ted onlO Nov2007in Bund土bugyo 

district on the border嚇B the t）emocratic Republic of Congo，Where3   
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