
MODROF ETAL．  

fbrmedaf（erincubationofB19VIgGcontalnlngplasma  
Samplesat560Cfbr30血1uteSbeforeuse，Asacontrol，  

B19Vtitersbetween10Zar）dlO川IUwereincubatedwith  
thetwosingJeplasmadonations（bothtestednonreacdve  
fbrB19VIgGandB19V）insteadoftheB19VTgGcontain－  
ingpJasmapoolbJel－dsororiginalplasmapooIsforeach  
experiment．  
ForeachB19VIgGconcentrationusedforneutraliza－  
tiontestsatleastfour（0．4，4，andllfU／mL）ortwo（1and  

36IU／mL）independent titrations were performed．A  

humanrVIGproduct（forEurope，K（0ⅥGrBaxterHealth－  
Care Corporation，WestlakeVi11age，CAl；forthe United  
States，Gammagardliquid【Baxter Healthcare Corpora－  
tionl）was 

Becausetheorigina‖VIGprepara也onhadaB19VIgGtiter  
Of5621UpermL（manufacLufedfromplasmapooIswitha  
meanB19VIgGtiterof40IU／ml）．dilutionsrangingin  
B19VIgGtiterfromO・lto25IUwerepreparedin0．2mol  

perLglycine．themediumoftheⅣlGpreparation．   

The results obtainedbyduplicateTbqMan RTPCR  
runSforeachsamplewereallalyzedqualitatively，thatis，  

CrOSSlngOfthe’hqManRT－PCRthresholdofO．07ARnⅥ■C  

WaSSCOredpositivewlliIenotexceedingthatbackground  
thresholdwasscorednegative．  

Biosystems）witllaRT，PCRcorereagentkit（ThqManEZ，  
PEAppliedBiosystems）・TheB19VmRNAprimersampufy  
areg－Onfromnucleotidepositionnucleotide365tol－uCle－  
otide1978，SPannmgSPJicedonorsitenucleotide406to  
spliceacceptorsitenucleotide1910（refbrenceseqt】enCe  
PVBAUA，NCBIGeneBank．＾ccession NutnberM13178），  

dlatis，eqCCtivelypreventingB19VDNAamplificationby  
useofanintron－SpanPlngPrObe・AscontrolformRNA  
qualitybL）d to exclude fhlse－negadve B19Vresults，al1  
sa皿Plesweretestedinparal1elfortheexpressionofthe  

housekeeping geneglyceraldehyde－3－phosphate dehy－  
drogenase（GAPDH）withapredevelopedTbqManassay  
reagentshumanGAPDukit（PEAppliedBiosystems）・   
Ampliacation ofB19V mRNAwas perfbrmed with  
640nmolper L each primer（PA3J35′－mCCTGGAC  
mCTrGCTGTTT3’；PA3R，5′－CACCACCACTGCTGCTGA  

mCT3つ，160nmolper L theintron－Spanning probe  
（PA3R5’－ⅥCTmGlrGAGuTAACAGATGCCCrCCAC  
CmGACTTAMRA－3r），andlOng of mRNA・Appropriate  

reagentcontroIsand200copleSOfinvitrotranscribed  
controJRN＾（10copies／pL）indupJicatewereinclud占don  
eachmicrotitcrplate・Primersar）dprobcforB19VPCR  
（Symthesized by Tngenetix．Ⅵenna，Austria）were high－  
performanceliquidchromatographypur摘edtoapurity  

of greater than 90 percent. 
Theampli丘cationprogramforGAPDHandB19Vwas  
COmpOSedofreversetraLnSCriptionofmRNAintocDNA  
（50。Cfbr2minand60。Cfor20min）andsubsequentPCR  
a皿Pli6cationwith aninitialdenattuation step at950C  

fof5hlinutesand45cyclesofdenaturationat940Cfor  
20seconds and annealing and extension at570C fbr  
lminute．Analysisofdatageneratedwasperformedwith  
the ThqMan sofrwaEe（SDS software Vbrsion2・0，PE  
AppliedBiosystems）withathresholdofO・07ARnfluoresT  
CentSignal（1ab6l．ⅥC）・  

StatisticaIanalys［S  

Stadsticalevaluatjon of B19VIgG titerfrequenciesin  
mant血cturingplasmapooIs（COntaini11gafewthousand  
donations each），the calculation of B19V titers that  
Cqualed50percentinfectiviⅣand uJ）pairedttestswere  
Calculatedwi血computcr software（GraphPad Prjsm4，  
GraphPadSoftware，SanDiego，CA）．  

RESULTS   

InfectionofUT7／Epo－SIceHswith819V  
Genotypeland2  

Althougl－it．hadbeenshownthat．B19VGenotypelinfec二  
tivitycanbequantifiedbyRTIPCRanalysisofmRNAiso－  
latedfrominfbctedUT7／Epo－SIcclls．itwassuggested  
that血is same assaymight not work for B19V Geno－  

type2．22Tbreinvestigatethesusceptib揖tyofUT7／Epo－SI  

CellsforinfectionwithB19VGenotype2，Cellswerein  
paral1elexposedtoeitherB19VGenotypelorB19VGeno－  
type2，andthebllowingeventswere6xaminedbyimmu－  

nocytochemicalstainingandVksternblot（Fig・1）・   

ImmunOCytOChemistryof云e山s preparedon Dayl  
af［efB19VinEtctionservedしaSnegativecontrolthatcon一  
鮎medthatinoculumviruSWaSSu航cientlyremoved．Cells  

prepafedonDay3afterinfection，however，reVealedthe  
PreSenCe Of newly synthesi2ed＼B19V capsid－prOteins  
WithininfectedUT7／Epo－SIceus．af（・ereXPOSuretOboth  

B19VGenotypelorB’19VGenotype2（Fig■1A）・Assug一   

B19Vneutra［izationwithplasmapool＄OrtV）G  

TbinvestigateB19VneutralizationatB19VIgGtitersof  
lllUpermLorbelow，tWOSingleplasmadonationsthat  
hadbeentestednonreactiveねrB19VlgGwereblended  
withplasma丘■OmmanufacturingpooIs（CryOrichpJasma）  
to obtainde丘ned titcrs between O．4andl］IU permL  
B19VlgG．The actualB19VTgGtiters oftheseplasma  
poolblends（4 andlllU／mL）were confirmed by  
ELISA（Novagnost Parvovirus B191gG－ELISA；NovaTbc．  

Djetzenbach，Germany）．   

Aquantityof450LILofplasmapoolblendsororiginal  
PlasmapooIsamples（CryOrichplasma）weremixedwith  
50pLofceMculturemediumcontainingbetweenlO2and  
lO10fUB19VA且erincubationforlhour丘t370C，theentire  

500－LILmixtu∫eWムsincubatedonlO5′UT7／Epo－Sl■cellsfor  

7days，befbre testing B19Vinfectlvity by RTPCR as  
describedabove．Tbcontrolfbranypotentialcomplement  
influence．neutralization experiments were also per－  
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fordetectionofB19VinfectivitybyThqManRT－PCRas  
describedunderMaterialandMel：hods．  

Asexpected，RTPCRconfil・medinfectivityofB19V  
Genotypesland2forUT7／Epo－SIcells・Foranaccurate  
CalculationoftheB19VPCRtiterthatcorrespondstoone  
50perceI－ttissueculture－infectiousdose（TCIDso），atleast  
eightreplicatesoftheB19Vtitersthatdidnotresultinall  
negativeorinal1positiveRT－PCRresultswereanalyzed  
（1払blel）．The respective TCID50Values obtained were  
3．7loglUforB19VGenotypelversu占6．1loglUfbrB19V  
Genotype2・  

MoGk  Genotype 1 GtlnOtyPモ2  

B 【kDa】  

75－  

50■  

1  2  3  4   

Fig．l．肋donofm／EpゎーSIcdk鵬血B19VGeno帥1  

and2．仏）1munoc舛Odlemld＄t血ngofUT7／Epo－SIce址s  

dl叡We柁mOCk一助ted，i臆ddwithB19VGeno押1  

（MOI，l08）orB19VGenoI沖e2（MOい伊8）伽膚7d叫吼Oriかd  

ma騨Ii丘Qtio叫×40・田）W田ternblotofα山1ysat飴仕omlmJ  
】軸心SIc曲．bnel＝ne伊d叩∞ntTOl，mk－in鮎虎dα鮎； 

Lanes2Ihrough4＝t119V－i血ted∝uS；LzLne2＝GenotYPel  

（MOI，1げ）；l且me3去Genotypel（叫0Ⅰ，10一）；  

hne4＝＝Gemo明Ie2（MOいげ）・  

Neutralization ot B19V  

Plasmaman血cturingpooIsconsistoftypical1yseveral  
thousandindividualdonationsandataB19VIgGsero－  
prevaJenc畠ofapproximately30to60percentinthe  
plasmaj10natingpopulation］O＄tatistical1yratherevenly  
distributedB19Vantibodylevelsshouldbeexpectedto  
OCCurinplasmapooIs．Tbestablishastatistic；山ymean－  

ingful estimate of the B19V antibody concentrations 
presentin plasmamam血cturingpooIs，Salllples were  

Obtained打omatotalofl174pooIs，rePreSentingaftw  

miuiondonationscpIJectedineitherEuropeortheUnited  
Statesoverthecourseof2years，tObetestedforB19V  
antibodiesbyEuSA．  
AsexpectedfromthehighseroprevalenceofB19Vin  

thehumanpopulation，theanalysisrevealedaratherhigh  
meanELISAtiterof33±9IUpermL（mean±SD）among  
al1thepIasmapooIstested．withahighof71IUpermL  

aridalowoflllUpermL（Fig．2A）．Althoughthusthe  

presenceofaYaryingyets卸i丘cantlevdofB19Vantibod－  
ieshadbeenconfirmedfordstatisticallyrelev訂Itnumber  

OfplasmapooIsbyELISA．wesoughttomeasureantibody  
hmctionpratherthanpresence一ぺOnSideringthis clini－  

Cal1ylnOrelneaningful．  
Neutralization of B19Vinfbctivityin plasma pooI  
speCimenswasthusinvestigated，utilizingthedetectionpf  
B19Vin鮎ctivitybyThqManRTIPCR．afterincubationin  

the presence or absence．ofdefined concentratibns of  
B19VIgGasdeterminedbyELISA．Ofptentia11ythemost  
Si卯鱒CantClinicalimportance，theB19VneutraJization  

CapaCityatthelowestELTSAtitereverfbundforaplasma  
manufactufingpool主nourinvestigation，thatis，11IUper  

mL，WaSinvestigated（Fig．2A）．The test materialwas  
derived′byblendingplasmamanufacturingpooIspeci－  
mensofhigherB19Vantibodytiter（36－401UImLB19V  
IgG）withplasmadonationsindividuallyscreened、tob盲  
nonreactivefbrB19VlgGandB19Vltoreachthetarget  
COrfcentrationof11IUpermLB19VlgG・   

Thecomp争risonofB19VGenotypelinfbctivityafter  
incubationwitheitherB19V．antibody－negativeplasma  
（COntrOl）ortheplasmapooIsampleb！endedtocontain  
llfUpermLB19VIgGcanbeseeninFig・2B・Foreach  
datapointgiveni血Fig．2B．atlea畠t丘vqinfbctivitytests  
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gestedtbyFig．1A，andcon占rmedbycounterstalnlngOf  
inftctedceuswithmethylgreen（notshovm），theVPl／VP2  

Stainingwa＄primari1yconfinedtothenucleus・Quantita－  
tively，apprOXimatelylOpercentcellsinftctedwitheither  
GeilOtyper・IorGenotype2were、pQSitjveonDay3a魚er  
infection・Sev？n・daysafLerinftctionUT7IEpo－SIcellshad  

血ultipued to an、apprOXimatelyIO・bld higher・’cell  
n山nber，yetthepercentageofinfectedce11sw由s仙at  

approximatelylOpercent（datanotshown）・   

ThedetecdonofB19VcapsidproteinsbyWeste血blot  
alsocon丘rmedthesusceptibilityofUT7IEpo一台1c占usto  
infectionwithbothBlノ9VGenotypelandB19VGeno－  
type2（Fig・1B）・TYlePredomihantB19Vcapsidprotein  

SplicevariantVP2wasclearlydetectal）1efbrbothB19V  
genotypesよt7dayspoitin飴tdoh，althoughthesignalfbr  

Genotypelappeared somewhatstfO一】gerCompared▼tO  
thes軸d払rGenotyPe2・Thi＄e蝕ctbecamemoreappar－  
entwllentheMOI、uSedforGenotypelwas10times）ower  

thanthatforGenotype2（Fig！lB，bIleS3and4）・Cell  
homogenates obtained中ring■、Dayslthrough4after  
i血鮎cti‘ondidnotresultindetectableWesternblotsignals．  
COn鮎mihgdenovosynthesisofB19Vproteinsratherthan  
detectionoffeSidualinoculumvinlSparticles．Thedetec－  
tionlimitsofB19Vinfectivitydeterminedbyim叩nOCy－  

tochemicalstaihing andlWestem blo（Wefefor both  
approxim紋eIy1091UB19V   
The presence ofB19V protdnsin，inftcted UTl／  
Epb－SIcellsasndWRdemonstfated払rbothB19VGeno－  
type1andB19VGenotype2would・aSa、prerequisite・  
require production of B19V－SpeC迫c血RNA岳，SPlic寧d  
exac也yas／duringillfectiopofhumahs・i4Thepresenceof  

thesespucedmRNAspecieswouldthenpfOVidethebasis  
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assay setup．Although the avai1able  
Samplevolumesfromthesetwospecific  
plasmamanufacturhg pooIs were  
limited・Onlvthreeneutralizationassays  
COuld be perbrmedwiththeorlglnal  
pooIsampIes・de汀】OnStrating a mean  
NCsoneutralization capacityof4・6log  
B19VIU permL，thus con負rming山e  

results earlier obtained with the  

blendedplasmasamples．   
Tbestablishadose－reSpOnSerela－  

tionshipbetween theB19Vneutraliza－  
tioncapacityandthepresenceofB19V  
aJltibodies as detemined by EuSA．  
Samples at B19VlgG concentrations  
higherthanthelllUpermLoreven  
lower・thatis・COnCentrations也atnever  

OCCurinplasmamanufacturingpooIs．  
Were generated with the blending  
approachdescribcd．Thesesamples，at  

B19Vantibodyconcentrationsbetween  
O・4and36IU permLB19VIgG，Werq 

SubsequcntlytestedfortheirB19Vneu－  

tralizationcapacity（Fig．3）．  

The NCsc obtained for a plasma 
Sample containing an、arti丘ciallylow  

O．4IUpermLB19Vantibodytiterwas  
l・8logB19VAtland4fUpermLB19V  
IgG，thatis，Stillweubelowthelowest  

B19VIgGconcentrationseverobsefVed  

inaplasmamanuEacturingpool，3，1log  

and4．4logB19VIUpermLwereneu－  

tmlized，reSpeCtively．AtB19Vantibody  

COnCentrations higherthanthe earlier  

tested11IU，the demonstrable B19V  

neutralization did just marginal1y  
increase，ShowingaNC500f4・9logB19V  

at36IUpermLB19VIgG・  

B
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Fig．乙Neutra】izationofJ119VbyplasmamanufhcturingpooIsi仏＝lL9VlgGanti，  

bbdytitersofl174plaLSmaman血tttdngpooIsasdeterminedbyEuSA（lU／mL）・  

m）hfectivity（％．detectedbyTゝqManmRNヰtrr・PCR）ofJl19VsampIesonUT7I  

Epo－SIcensthatwereinoculatedwithlOZtolO6IUB19V（■）orlO6tolOl01UB19V  

incubatedwithllfUpermLB19VIgGt）efore地ctiondftheceus（□）・T71edi蝕ト  

enceinB19Vconcentrationsthatcorrespondsto50percentJl19VinEectivity  
betweenthetwose［sofsamplesrepresentstheNC500fB19VIgGatllIUpermL  

Neutralization experiments with B19V Genotypc2  
WerCSOmehowlimitedbythesign苗cantlyhigherlimitof  
detection for Gcnotype2 compared to Genotype1  
（1もblel）．Specificany，alreadyatllTUpernlLB19VIgG  
thcNC5。WaSbevondthelimitofdc†ectionforthemethod，  
andthecorrespondingresultwasneutralizationofgreater  
than3．9logfbrB19VGenotype2．ThislevelofneutraIiza－  

tion，however．was we11comparable to the one earlier  
ObservedforB19VGenotypel．  
BecauserVIG products areindicatedfor the treat－  
mentofsevere B19Vinfec珪ons，information aboutthe  

RlnCtionalB19Vneutralizationcapacityofguchproducts  
WOl山dbeclinica11yrelevant．Consequently，theneutraliza－  
tioncapacityofIVIGsampleswastested．Becausethe  
OriginalIⅥGpreparatiollCOntained562IUpermLB19V  

IgG（correspondingto5．62IUB19VIgG／mgIgG），prediJu一  
IiontocontainB19VIgGtitersbetweenO・1and25rUwas   

have been perfbrmed to determi】一e the percentage of  
infectivity打om thel‘eSpeCtive numberofpositiveand  
negativelもqManRT・PCRresults・ComparedtotheTCID50  
0f3，7logIUpermLfbrB19VGenotypelinthepresence  
OfcontroIplasma．incubationwithdleplasmacontaining  
llfUpermLB19VfgGincreasedtheTCID5OtOaCOrre，  
SpOndingB19Vconcentrationof8・2logIUpermLFrom  
theseresults，the50percentB19Vneutralizationcapacity  
（NC50）forplasmacontaininglllUpefhLB19VlgGqotlld  
becalculated．thatis，thediRbrenceofboth50percent  
infectivitycalculations，aS4，6logB19VIUpermL・  
Tbsubstantia【etherelevance ofthisresultthatwas  
ObtajLledbyuseoflblendedplasmaspecimens，Samples  
丘omthetwooriginalplasmamanufacturlngPOOIsfrom  

2004and2005，eaChcontainingonlyllIUB19VIgGper  
mL were alsoinvestigatedinthe same neutfalization  
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requiredbrevaluationbytheneutralizationqssayCoher－  
entwiththeresultseadierobtainedfbrplasmasamples，  
2・2 

rVTGsampteatO．3IUB19Vantibody，and5・2loginfec－  
tiousB19VwereneutTalizedbyanlⅥGspecimendiluted  
to8．41UB19VIgG． 

AntjB19Vtjter＄jndjfferentmanufacturingp00Is  

ComparingtheB19VIgGcontentofdiBkrentUSplasma  
manufacturingpooIs（pooledbetweenJaIluary5，2004，tO  
November18．2005），Jprepared色■Omeithersourceplasma，  
thatis，COllectedbyplasmapheresis，OrreCOVeredplasma，  
thatis．derived丘omwhole－blooddonations，Wefound  

Signi負c叩tlydi蝕rer）tB19VIgGtitersdependingonthe  
plasmasource：WhilerecoveredpIBLSmapOOIs（r）＝48）con－  
tainedamean土SEMtiterof43±l・5IUpermL（range  
22－71rU！mt），SOurCe pla寧mapOOIs（n＝＝630）onlyhad  
31±0・3rUpermL（rang？，1l－53IU／mL）・，Thesedi鮎ト  
encesweresigniRcant，aSShbwnbyanalysisoftheB19V  
antibody titers belween source and recovered plasma  
pooIsbyunpairedttest（p＜0．0001；Fig．4A）∴  

WhereasfordleplasmapooIssofartestedforB19V  
antibodiesanindustryvoluntarystandard25requiredum－  
itingthepresenceofB19VbvPCRpretest】ngtOlessthan  

105IUpermL，alimitoflessthanlO4TUpermLB19Vhas  
beenmandatoryforpooIsofanti－Dplasma・26Reaching  
thislowerJimitrequlreSinterdictionofadditionaldona－  
tions thatcontain B19VAssuch donatiol－S mightbe  
expeCtedtoalsocontaiJIB19VTantibodies，6itisconceivT  

ablethatthedifftrentPCRtestingstrategiesappliedfbr  
regularversusanti－Dplasmamightalsoresultinsome－  
WhatdifferentB19VIgGconcentrations．  
ComparingtheELISAB19VlgGresults，however．fbr  

anti－Dplasma（n＝16）andforregularUSsourceplasma  
（n＝630）・thatis・plasma typesthat withrespect to  
B19Vonlydi鮎rhtherespectivecuto仔IimitsfbrPCR  
testing．theywerenotsigniBcantlydi丘brent（p＝0．0694；  

Fig．4B）．  

DISCUSS10N  

Ⅵ乃ththeemergenceoftheA6andV9erytl－rOvinlSeS，2217  
thatis，virusesthathavenowbcen．reclassined as B19V  

genotypes，auSefulassayfbrquanti丘cationofB19Vir）fec・  
tivityshouldalsobecapibleofquanti申ngthesegeno－ 
typesoratleastGenotypelastheb女farmostprevalent 
andGenotype2thathasbeen－Showmtか斗血orerarel  

alsooccurinplasmaforfractionadon．，hco？traSttOLan  
earli6rsuggestionthatUT7／EporSleeI！5mighf？Otbes一軍－  
ceptibletoBldvGenotype2，22infettiont｝ftjわ／Epo－Sl 

Ce11sbybothB19VGenotypelandGenofyPe2isdemon－  
Stratedinthecurrentwork・ThisapparentdisQrePanCy  
withearlierresultsi主Iikelyduetohumanimmupode丘∴  
CiencyviruSCOiriftchonoftheeadierusedGenotypq2 
B19Vspecimenanditsheatinactivationbeforeuseinthe  
B19Vstudy；paprOCedurethatpossiblywouldi鵬Ctivate 

B19Viqfectivityll？Eveninourstudy，however，thedeteci  
tionofB19VGeI10type2byWestemblotwasapproxi－  
matelylOtimeslesssensitivecomparedtoG6notypel， 
andwiththerrhqMan打トPCRB19Vthelimitofdetection  

fbrGenotypelwasapproximatelylOO．timeslowerthan  
for Genotype2（Tbblel）．For 丑沌  

RTLPCRassay，this di鮎rence was．ini二  

tialtyconsideredtobetheconsequence  
OfafewmismatchesoftheprlmerSused 

fbr B19V GenQtype2．Another set of  

．う   

Ⅵ．1  1  10  100  

B19VlgG（tU）  

R払3．Dose十n芳pOn＄e托1atiomfbrneu仙onoiB19ⅥRela一  

也omo用19Vh払ctiv呵NC弱（S恍罰82）andconcentmtioれSOr  

B19VI辞任叫．  
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pnmers■’was therefore designed and  
tested，SpeCi丘cal1v designed fbrthe  
SequenCe Of the B19V Genotype2  
SampIe．used．20 Even with those，  
however，thes甲Iedetectionlimitwas  
determineda主流ththeGenotypelspe－  
Ci負c pmmers．suggesting that B19V  
Genotype2infects UT7IEpo：SIcells  

SOmeWhatlesse琉cientlycomparedto  
B19VGenotypel，a pOisible explana－  

USrecoYOrOd（48） US50unニ○（6ユOI  

Fi払4．Comp誼由noEJnean819VlgGtiter＄inplasmanlanufhcttdngpooIsiPrO－  
Ju亡Cdh2004arLd2005．byunpairedtte＄t．（A）tJS＄Ollrt：C（n＝630）vcrsL］SUSrtmv一  

由d（n＝48），pくd．血l．（ち）AntトD（n＝＝16）Ⅶm5VS801此e（n＝尉0），p＝Q．06駒．  
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tionalsofortheWesternblotdiscrepancybetweenthetwo  
genotypes・Genotype1B19V was detectedwithone  
TCtD50COrreSpOndingto3・7，JogTU・thatis．wellinagree－  
mentwithresultsfro1110thetinvestigations．15・】638   

0wingtothehighprevalenceofB19Vinthepopt］1a－  

tion，dletitcrofanti・－B19VinplasrnapooIsfbrmanufac－  
turlngWaSantlClpatedtobehighandrathcrconstant・11  
Data on B19VIgGin plasma pooIs available so far．  
however，Wereratherlimi【ed，Withonly20to66plasma  

pooIsinvestigatedwithmean（±SD）B19VIgGcontents  
ranglngfrom29・8±17・2to64・7±17・51U permL・11－14  

r・Iereatotalofl174plasmapooIswereanalyzed，repre－  
sentingafewmi11iondonationscollectedoveraperiodof  
2yearsinboththeUnitedStatesandtheEuropeanUnlon，  
whichrevealedamean（±SD）B19VIgGtiterof33±9rU  
permLOfalhhesepooIs・theminimumB19VIgGtiter  
everfoundwasll［UpermLInthefb1lowlngSeriesof  
lleutralization experiments．correlatingthe presence of  
B19VlgG（EuSA）tofunctionalcapacityand／orneutral－  
ization，B19VGenotypelneutralizationbyB19VIgGwas  
foundtobcdose－dependentwithaneutralizationcapac－  
itygreaterthan4logB19Vajreadyatonly4TUpermIJ，  
thatis，an artiBciallyIowantibodyconcentradoncom－  

Paredtothenatural1yoccufnngminimalconcentratjon  
inplasmapooIs（11IU／mLB19VIgG）・Aneutralization  
CapaCityofgreaterl・han4loghasalsobeenshownfor  
higherB19VIgGconcentrations，atuPtO36IUpermL  
Neutralization ofB19VGenotype2with111U per mL  
B19VTgGwaslikewiseshowntobegreaterthan3・9log，  

althoughamoreexactquantificationwaslimitedbythe  
higherlimitofdetectionfbrB19VGenotype2intheassay  
used．hlagreementWiththis，O也erneutLalizationexperi－  

mentswiththeKU812Ep6celllhealsoshowedneutral－  
izationofmorethanilogB19Vinfectivitybylessthan  
3．5fU per mL B19VlgG．20tn contrast to our stlldy，  
however，OnlyslngleplasmadonatiollSinsteadofplasma  
manufacturlngpOOIswereinvestlgated．Even fbrthese  
ir）dividualsamples，Blumeland coworkers20haveindi－  
CatCd B19Vantibodycross－reaCtivityfordi仔erentB19V  

genotypes・Basedonthecontributionofmanythous弾1d  
donors for anyplasma manufacturing pool，it can be  
expeCtedthat an even broaderrangeofdjfferentB19V  
gcnotYPeSCanbeneutralizcdwithB19VIgGfromplasma  
pooIs，aperSpeCtiveofparticularimportancefortheB19V  
neutralizationcapacityo‖ⅥGproductsproducedh）m  

thesepooIs．Al】eXPerimentalcomparisonoftheneutral－  
izatipncapacityofplasmamanufacturingpooIsandmG  
Showedthatwithonly8IUB19VIgGcolltainedwithinan  
ⅣlGsamplegreaterthan5logB19Vwereneutralized．A  
ShnnardegreeofB19Vneutralizationcanalsobeextracted  
fromrecentworkbyanothergroup．2，  
Althoughseveralreportshavedescribedthetrans－  
mission ofB19Vthrough plasmaderivedproducts．the  
amount ofB19V that represents aninfectious dosein  
humansisnotyetclear．InoneaneCdotalB19Vtransmis－  
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Sionepisode・howeverlSOIventJdetergenトはeatedplasma  
thatcontainedlO75genomeequivalents（geq）B19Vper  
mLinthepresenceofatleast8・81UpermLB19VTgG  
transmitted B19V；white no transmission occurred at a  

B19Vloadof103jgeqpermLorless．3O31Thisobservation  
isingoodagreementwithourneutralizationexpcriments  
thathavcshow71neutralizationofmorethanlO4tuper  
mLB19Vbyevenonly4IUpermLB19VIgG（Fig．3；nOte  
that according to aninternalvalidation，for山e B19V  

Genotypel－POSitive donation usedin this study，ViruS  
quant摘cationintUisequivalenttdgeq）．   

The even higher B19V neutralization capacity as  
ShownforanfVIGproductcompared［oplasmapooIs  
WOuldalsosupporttheuseo汀ⅥGastreatmentforfL山ni－  

nantB19Vinfections，basedonthepotentneutralization  
e航cacy．9Tbextrapolateourdatafrominvitroneutraliza－  
tionofB19VbyrVtGtotheclinicalsitllation，Wemadea  
COmparisonwith the amount routinely administered  
duringcommonvariableimmunedeficiencytreatment．  
thatis．100to、400mgimmunoglobulinsperkilogramof  
humanbodyweight．Wth atypicalvolumeof84．4mL  

bloodperkilogramofbodyweight．32tllemGpreparation  
（COntainjngimmunoglobulinsatlO％）isdilutedl：84to  

l：21duringcommonvariableihlmunedeficiencytrcat－  
ment・BecausetheTVIGpreparationinvestlgatedinthis  
Studycontained5621UpermLB19VIgG，theconcentra－  

tionofB19VlgGinthehumanbloodaf［eradministration  
wouldbe7to27IUpermL．Wehaveshowninvitroneu－  
tralizationofmore than5loginfective B19Vwith8IU  
antiTB19VIgG，dluSindeedindicatinge飽cientprc＞teqtion  

frominfecdonwithB19Vcol血rredbyrVIG．  

Evidenceexiststosuggestthat血eprevalenceofB19V  

IgGinthepopulationconstantlyincreaseswithage．10In  
this context．our analysis ofB19VIgG titersin plasma  
pooIsfrbmrecoveredandsourceplasmathatrevealeda  
Signi月cantdi鮎rence ofmearlB19VIgG titers maybe  

CauSed bya di鮎rellCeinthe age struCture Ofplasma  
donorsandblooddonors．AB19Vnucleicacid†est（NÅr）  

limitof］essthanlO5TUpernlLB19VinplasmapooIshas  
beenimplelllentedbyma11ufacturprsofplasmaderiva－  
tivesaslavoluntarystandardsollr9yearSagO．25Sincethe  
introductionofthattestJiTnjt，nOB19Vtransmissionby  
plasma－derivedproductsnlamlfacturedaccordingtothe  
Standardhasbeenobserved，tOOurknowledge・Therecent  

tendencytowardtighteningtheB19VPCRtestlimittoless  
thanlO4fUper mL，Which would requlreinterdicthlg  

donationsthatconlainlowerlevelsofB19Vbutmayalso  
COntahB19VIgG，Camiesthepossib揖tyofalsoresulthg  

inlowerconcentrationsofB19VfgGinplasmaforfrac－  
fionation．6AdirectcomparisonofplasmapooIsforwhich  
aB19VNÅⅠ’testlimitoflO41UpermLhasbeenimple－  
mentedbyregulatoryrequirementp（anti－Dplasma26）with  
plasmapooIstestedtocomplywiththePlasmaProtein  
Therapeutics Association volunt■ary B19V PCR testing  
StandardoflessthanlO5IUpermL（US、SOurCeplasma）   
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did，however，nOtreVealanysigniAcantdi鮎renceinB19V  
tgGtiters・ThissuggeststhatloweringtheB19VPCRtest  
limjttolO4rUperniLwouldnotimpairtheB19Vneutral－  
izationcapacitycontainedinplasmapooIsandthusalso  
rV7Gproducts．AJso，althoughourdatashowthatevenat  

thelowest B19VIgG concentra也ons determined for a  

plasmapoolofgreaterthan104IUpermLB19Vareneu－  
tralized．thecornt）inationbetweenuncompromisedB19V  

antibodylevelsandfurtherreducedB19Vloadsinplasma  
manufactunng pooIsmight even enhance血e safety  
marglnSOfplasmaproductsasprimari1yaffordedbvthe  
viruSreducdoncapacityoftheirmanufacturingprocesses．  
pardculaflyforlVIG that hasalreadyenjoyed along－  
StandinghistoryofsafbtywithrespecttoB19Vtransmis－  
Sion33andotherantibody－COntainingproducts．  
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別紙3－1  医薬品  

医薬部外品 研究報告 調査報告書  

化粧品   

別紙様式第2－1  

柏別番号・報告回数  
報告日  新医区分 

年月 日  2。。l。 総合機構処理欄   

Parvovirus、B19genotypesland2  公表国  
一般的名称  detectio71Withreaトtime  

polyTneraSeChainreactionassays．  オランダ   
研究報告の公表状況  Koppelman，M．H．G．M．etal．Vox  

販売名（企業名）  
Sanguinis，93，208－215（2007）．  

2005年3月から2007年3月の間にオランダで実施された，260万の血東成分献血検体を対象としたB19ウイルス（B19V）のスクリー       使用上の注意記載状況・  

ニング試験の結果を報告した。献血検体は，819の遺伝子1型のみを検出するRoche社製の市販のDⅣA定量アッセイと，3種すべての  その他参考事項等  

研  
遭伝子型を検出できる社内アッセイ（Sanquin，オランダ）の2種類のPCRアッセイで測定した。本試験では106IU／mLを超えるウイ       BYト2008－0297  

究  

報  ル，及び製造用プールを測定し，5000IU／ml超を示したプールに関して，さらに詳細に測定した。その結果，232検体（11000検体に  
臼 臼   
の  
概  

要   

一口ツパ人ドナーにおいては極めて低高と考えられる。今回の試験は別のグループによる過去の知見を裏付けている。   

報告企業の意見  今後の対応   

オランダにおける献血検体中別9ウイルスのスクリ－ニング結  
果が報告された。異な卑PCRアッセイを組み合わせることで，3  
種類のB19ウイルスアイソフォームの検出を可能としている点  
は，新規性が高く， 
ングの結果，ヨーロッパにおける献血では，11000検体に1検体  
の割合でB19ウイルスが検出され1検体を除き遺伝子1型に分  
類された。ヨ一口ヅパ人ドナーにおいて2型及びa、撃の保有率は  
極めて低いと考えられた。  
弊社のポリグロビンNの製造に使用されるミニプール血興にお  
いてはiヒりてルポウイルス臥9に対する甑Tを実施しており，  
10E5IU／血以上が確認された場合は，そのミニプール血膿は製  
造工程から除去している。現在の科学水準では，ヒトパルボウイ  
ルスB19を確実に不括化する方法は存在しないため，感染リスク  
を完全に排除することはできないが，伝播の可能性は非常に低い  
と考える。  
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