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P 
arvoviruSB19infection（alsoknownashuman  

erythroviruSandreferredtoasB19inthisreport）  
hasbeenwe11documentedtobetransmittedby  
transfusionofplasma derivatives．ト3Thereare  

BACKGF10UND：B100ddonorpaNOVirusB19DNA  
PreVaIencewithsensitivenucIeicacidtestassayshas  
recentlybeendemonstratedtobehigherthanthat  
foundwithassaysdesignedtodetecthighvira［titersin  
th8PlasmamanufacturlngSeCtOr．  

STUDYDESIGNANt）METHODS：Storedplasmaa［i－  

quotsfrom5020donationsco”ectedbetween2000and  

2003atsevenUSbloodcentersweretested．1七sting  

WaSPerformedwtthareaトtimeB19DNApolyrnerase  
Chahreaction（PCR；lbqMan，Apptied8iosystems）  

assaywitha50p甲■Centlimitofdetection（LOD）of  

l．61UpermL（95％confidenceinterval【CJ］．1．2－2．1（U／  

mL）anda95percentLODof16．5tUpermL（95％CJ，  

1046－33．9（UhlL）．ConfirnlationandquantitationofB19  

DNAwasaccomp（ishedbyr8teStingoftwoaddjtionaI  
SUba（iquots．Confirmed－POSitivespecimensweretest由】  

forthepresenceofanti・B19immunoglobulinM（lgM）  

andJgGw仙FDA－1icensedassays．  

RESULJS：B19DNAprevalencewasO．88percent  

（95％Cl．0．64％一1．2％）．Amongthe23donationswith  

B19DNAtitersofatleast20（UpermL，themedian  

DNAconcentrationwaslO51UpermLwithaninter－  
quar（iterangeof42to4811UpermL；thehighestvarue  

WaS1869IUpermL．A”B19DNA－POSitivedonations  

WerePOSitiveforthepr8SenCeOflg（；andlO（23％）  

WerealsopositiveforthepresenceofJgM：lgMserop－  

OSitiv汁ywasassociatedwithincreasingDNAlevels  

（P＝＝0．0013）．  

CONCLUS10N：Low－1evelB19DNAwasdetect8din  
nearlylpercentofdonations．The23percentofDNA－  

POSilivedonationswithbothlgMandIgGB19antibody  
most］ike［yrepresentacuteresoIvinginfection，Whereas  

thosewithlgGbutnoIgMaremostconsistentwitha  
rnorechronicandpossiblypersistentphaseofB19  
infection．  

0nlyrarecasereports－however．ofB19tranSmissionby  
transfusibnofbloodcomponents，andtwosmallstudies  
thatattemptedtoassesssuchtranSmissionsystematically  
did not demonstrate any symPtOmaticinftction．＝Tb  
date，therehavebeennolarge－SCalelinkedtransfusion  
transmissionstudieswithsu錦cientstatisticalpowerto  

allowforasystemadccalculationoftheperunitorper  
recipientrisk of acqulnng aSymptOmatic or symptO－  
maticinfecdon aftertransfusion ofaB19－viremicblood  

COmpOnent，   

In the plasma derivative setdng，B19tranSfusion  
transmissionhasnotbeenrepor【eddlentheplasmaB19  
DNAconcentrationwaslessthan103intemationalunits  

ABBREVtAT（ONS：CT＝CyClethreshold；LOD＝Limitof  

detection．  
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（IU）permLlItisunknownifrecipientsofpooledplasma  
PrOductswithlowB19viraltitersaLreprOteCtedduetothe  
neutralizingeぽectofB19utibodyEromotherunitsinthe  
plasmapool，thelowl】19tiraltiter．oracombinationof  
both．10Althoughit hasbeen assumed that single－unit  

bloodcomponen（SwithlowB19DNAtitersshould，Simi－  
1arIy；benoninfec（ious．（hisremainsspeculativebecause  
themechanismofprotectioninthepooledplasmasetting  
hasnotbeenestablishedandmaynotapplytosingle－unit  
仕ansfusions．  

Newerinfbrmation suggeststhat the potentialEor  
recipjentstobeexposedtolowtitersofB19I）NAfrom  
bloodcomponenttransfusionisgreaterthanpreviousLy  
thought．ThrougllthcuseofscnsitivenucIcicacidtest  
（W）assay＄．tWOSetSOfinvestigatorshavefbundthatthe  
prevalenceofB19DNAindoJlOrplasmarangesfromO・5to  
O．9percent．11・I2Furthermore，itisnowknow－1thatI‡19  
DN＾may persistin plasma atlow conccntration for  
SeVeralyearsin healthyindividuals who could make  
repeatblooddonationsduringthisviremicinterval・13－16  

From2000through2003．NHLBIandCDCestablished  
the RetroviruS Epidemiology Donor Study山logeneic  
Do托OrandRedpient（RADAR）repositoryasapowerEul  
tooltoi血VestigAtepossibletransfusion－tranSmittedinfbc－  

tions．t70urprlmaryalmwithregaLdtoB19infectionwasto  
use’～thislihkeddonorandrecipientrepositorytoevaluite  
WhethetdonationswithlowB19DNAlevelstransmitinfbc－  

tioh．Suchatran＄fusiontransmissionstudywouldonlybe  
feasible，howeverlifaB19NATassaywithappropriateper－  
fbrmance characteristics（e．g．，SenSitivitylSpeCificity；  

throughput）wasavailableandjftheprevalenceofplasma  
B19DNAinthedonorpopulationandthenumberofsus－  
CePtiblerecipientswcreofsu疏cientma伊Iitudetoallowfor  

Signi丘cantconclusionstobedraⅥm．  

Theprimarya皿Ofthisreportistopresenttheresults  

Oftheseinitialinvcs也gations，Whichincludedevelopment  

OfahighlysellSitivt，pOlymeraSe Chain reaction（PCR）  
SCreenlng aSSay and estimation ofthe prevalence of  
phsmaB19DNAindonationsrepresentedintheRADAR  
repositorYOursecondaryaimsweretoevaluatetheasso－  
Ciation ofquandtativeDNAlevelswithimmunoglobu－  
1inM．什gM）andIgGandbodystatusaJlddeterminethe  
demo伊aPhiccharacteristicsofB19DNATPOSitivedonors．  

MÅTERIALSAND METHODS  
＄01ectionoIrepoさItory叩eCtmやn層  

TheRADARrepositorywasestablishedfrom2000through  
2003throughparddpadonofbloodccntersandselected  
hospitals at seven geographically dispersed locations 
throughouttheUnitedStates．17Thisdonorandredpient  
repositorycontains pretran血sion（OrPeritranSfusion）  
SPeCimensandfbllow－uPSPeCime11S（CO11ectedataninter－  

Valof6－12months）from3，575enro11edrecipients．The  
repositoryalsocontains13．201donationspecimensglVen  

by12，408distinctdonorsthatweretransfusedtothese  
RADARrecipients・ThisportionoftherepositorylSreferred  
toasthelinkeddonor－reCipientrepositorylhaddition，  
thereisasupplementaryrepositoryof99，906donatiorL  
SpeCimens（COnt∫ibutedby84．339donors）丘omdonations  

（hatwerenottransfusedlpenro）1edRADARrecipients．  

As previously reported．transfusion transmission  
StudieswiththeRADAR－1inkedrepositoryshouldusual1y  
Onlybeconsideredifthedonorprevalenceofanagentisat  
leastO．05percent．17Forthisstudy．basedonsomeofthe  
COnServativeestimatesofdonorB19viremiainthelitera－  

ture，Wedeterminedthattestingofapproximately5，000  

SpeCimenswoulda11owdstobe95percentcon丘denttllat  
thcprevalenccofviremiainthcdonorpopulationwasat  
least O．05percent．Thus，5，200specipens（allowingfbr  
failedru皿S）wereselected魚■Omtherepositoryofunlinked  
COmmunitywholeTbloodandapheresisdonationsfort主19  

DN＾PCRtesdng・Astraチi鮎dsampkngprocedurewasミ 
usedtoselectthesespeclmenSSbthattlleyWOuldhave  
SiLmilardemographic，temPOral，andgeographiccharac－  

teristicstothe13．198communitywhole－bloodandaph－  

eresisdonationsamplesinthelinkedrepository．thereby  
allowingforlaterextrapolationoftheprevalenceresultsto  
donationsinthelinkedrepositorylThesamPlingscheme  
COntrOlledfbr仕equencyofdonationsperdonor，blood  
CentefWheredonationwasglVen．a血dyearandmonthof  
donation，inthat ordeLThis str瓜i魚cationalso ensured  

thatthe distributions ofotherimp（）r（antVariables，for  
examPle，age attime ofdonadon．first－time orrepeat  

StatuS，，andrace／etllnicityweresimilarbetweenthe5．200  

SampJed unlinked donatjons and the13．198donation  
Samplcsinthclinked repositorylThesimilarityofthe  
SamPledsupplemelltaryrepOSitorysubsetandthelinked  
donationswasveri点edafterthesamplewasselected・   

Al．75－mLfrozenplasmatubefbreachselecteddona－  
tionwasacce＄Sed丘omthcrepositorybypersonnelatthe  
long－term・StOrage払cility（SeraCaret‡ioServices，Gaithers－  

burg，MD）．Each＄PeCimenwasaJiquotedintothreeO・5－mL  
Subaliquots（OneforB19DNAscreeningandtwofbrB19  
DNAcon丘mationand’＿quantitation）andoneO・25－mL  
aliquot（fbrantibodytesting）withrigorousprecau也onsto 
minimi21ethepossibilityofcross－Samplecontamination・  

PCRa＄Saydevelopment，ValtdatIon，and  
Perforrnancecharacteristic＄  

TheB19DNAassayusedinthisstudywasoriginal1ydevel－  
opedbyChironCorp．（Emeryville，CA）andsubsequendy  
refined through a collaboration between Chiron and 
BloodSystemsResearchInstitute（SanFrancisco，CA）・18  
The assayfbmatindudes a magnetic－bead Z319DNA  
CaPturCStePfollowedbyarealTtimePCRassaythattargetS  
theWlreg10nOftheB19genome・Ani［1temalcontrol，  
sharinghomologouspnmerreglOnSequenCeSbutwitha  
di仔ercn（internalprobebinding sequence as theviral  

VbJume47，October2007 TRANSFUS10N1757   

106  

▼宮  



KLEINMAN ETAL．  

target．isincludedineachassaytube・B19DNAtargetand  
theinternalcolltrOlnucleicacidareampli丘edbythesame  
prlmer Pair but detected alld distinguished by  
fluorophore－tagged sequence－SpeCific probes．Five－  
hundredmicroliters offrozenplasma，thawed atroom  
temperature．wasvortexedandcentrifugedbrieflybefore  
the addidon of Lysis buffer，POly（T）－COupled magnetic  

beads（Seradym．Indianapolis，IN）．four viral capture  

primers（VSCPl．VSCP4，VSCP5．andVSCP7）withpoly仏）  
tai1，and20copleSOfinternalcontrol，Thepreparationwas  
vortexed forlOseconds andincubatedin a600C water  

bathfor20minutes，fbllowedbyincubationatroomtem－  
peraturefor15minutes．Thetubeswereplacedonamag－  

neticbaseforlOminutcsbcforetheliquidwasvacuum－  
aspirated．Thebeadswerewaslledoncewith1mLofwash  
bufrer（Procleix，Gen－Probe，SanDiego，CA）andtwicewith  

anotherwashbu鮎ー（（二hironNovartis，Emeryvi11e．CA）．  

A11captured target DNA丘om the O．5－mLinput  

plasmaandcapttlredspikedinterna］controIweresub－  
jectedtoamPli丘cation‘in asingle PCRprocedureand  
ampli丘cationaJlddetectionoccurredina96－Welloptical  

platewithdual－plexedThqManPCRtechnologyThqMan  
1000RxnPCRcorereagentswerepurchased打omApplied  

Biosystems（FosterCity；CA）・ThePCRmixwasprepared  
bymixinglOllLofBu鮎rA；1pLoftheenzymeuraCil－ル  
glycosylase（AmperaselRocheDiagnostics．lndianapolis．  
】Nl，Whichreduces contaminationbydegradingdUTP－  

COntainingamplicons良一OmpriorampliBcationreactions）；  

20uLofMgCl2；10llLofdATR dCTr！dGTf！anddUTP；  
0．5pLofAmplil払qGold；56pLofsteril－  

COnprOductswithnosubsequentmanlpulationofreac－  
tionweus；uSeOfdUTPandUNGineachassaytodestroy  
PreviousB19ampIiconsbeforeampliBcation；andsingle－  
usedisposablereactiontubesandplates・Segregatedlabo－  

ratories were used for sample accessionlng and  
preparation．preampl漬cation ta∫get－Capture，and reaト  

timePCR．  

Preliminaryassaydevelopmentworkusedaseriesof  
dilutionsoftheCBERparvoviruSB19DNAstandardto  
determinewheretosettheassaycuto抒aswellastoestiq  

mate the resultant assay analytic sensitivity. Figurel1 
Showsboxandwl－iskerpt9tSOftestingresultsfbr30rep－  
1icatesateachoffourdilutions（30，15．7．5．and3．75IU／  

mL）・Based on these studies．the assay cutoffwas  

establishedasfo］lows：aSpeCimenwasclassi丘edasreac－  
tiveifaslgnalwasdetectedatnotmorethan40cycles  
（CyClethresholdlCT】≦40），indeterminateifCTWaSmOre  

than40butnotmorethan45Iandnegativeiftherewasno  
Si訂laldetectedorifaCTWaSmOrethan45・Anapparent  
negativeresultwasinterpretedasinvalidiftheCTOfthe  
internalcontroIwasmorethan45．  

Because the chosen assay cutoff was designed to 
maximizeassaysensitivity，analgorithmwasdeveloped  
for航naltestinterpretationsoastoavoidclassifyingnon－  
SPeCi丘creactivityonasingleassayrunaSaCOn丘rmed－  

positiveresult（SeeFig．2）．Allinitial1ypositive，initially  

indeterminate．andinvalid specimenswere retestedin  
duplicatewithtwoseparateO．5－mLsubaliquotsonplates  

thatincluded quanIitativerun Standards．This testing  

izedwater；0．9llLeachoftwoampliGca－  40  

tionprlmerSatlOOpmolperPL（VSCP8，  
VSCP9）；andO．25pLofeachofthetwo  
probes at100pmoIper pI．（VSCPlO，  
VB－TM）per SamPle．One－hundred  
microlitersofthemixwasaddedtoeach  

Sampleinstead of the manufacturer－  
SuggeSted501LL persample．PCRwas  
performed with50cycles of950C for  
15secondsand600Cforlminute．after  

theinitialAmperase（500C fbr2min）  
andAmplil払qGoldac【ivation（950Cfor  
lOmin）．The DNÅwas ampli丘ed and  
detectedwith areaトtime PCR system  
（AB17500．AppliedBiosystems）．  

Featuresofthe assaysystemthat  
minimizeriskofspecimen－tO－SPeCimen  
CrOSS－COntamination of plasma or  
“carryover”amplicon contamination  

includc s］ngle－tube magnedc bead  
target－Capture andI）NA purification  

with the ChironIGen－ProbeLenhanced  

Semiautomated system，Single－tube  
ampli航cadon．andreal－timemonitoring  
O＝1uorescentprobebindjngtoampli－  

39  

38  

37  

36  

35  

ユ4  

33  

15  7．5  

B19DNAconcentration（lUImL）  

Flg・1．A鎚町V山id81ion乱nd＄electionoI8∬叩¢utO仔ba舵domrep11catete61hgof  

d仙Itlonso一山eCI柑Rp組n和ⅣhⅦ娼t19DNA8tandad．Thelmp11tper8mpli飼cadollWaS  

O．5mLTwofbtddllu（lonsorCBER－VaIldatcdt）L9DN▲s（8nddwcreruTtWtlh30  

陀pllc81e8ateadlCOmCentratlom．¶le＄t8nd如dwa8dillltedwlthp001edpl8＄mant聯一  

（Jvefbrt119DN＾＆ndR19＆ntJbodYIThey・田血represent8PCttCT．Thet・AXIsrepre－  

SentStI）9DN＾concentratlonperm111ititeroEp］a＄ma．TlletOPZLndt）OttOmWh王skers  

On仙eboxplolrep椚emt血e90血and10thpe冊ntlle8，托SpeCtkelyThetopo【仙e  

bqxrepresent5血e75山percentileandthebottomo一山eboxrepmemt＄仙e  

25血pe－Cemtile．Theline靂m81de血ebox托p椚ent8血emedi肌Ne伊仙epl孔8madi－  

quol£We托d細teぶted（dat8れ0＝hoⅥ11．Or204B19－megatiYepla鳥ma血Iql】0触，203  

yieldeJnegatlve＆SSayreSults（CT＞40）．OnenegatfvecontroIsampleampl組edat  

36．30CT．  
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withquantita【ivevaluesofOtolessthan20IUpermLas  
havingavalueoflessthan20IUpermL  

819PCR  

／   l  ＼  
CT＞45  40くCT≦45  CT≦40   

1  1  l  

NE6ATIVE  ］NDE：TERNllNATE  REACTIVE  

PCRtestingofstudyspecimens  

ImitialB19DNAtes血gwasperfbrmedinsinglicatewith  

One O．5－mLplasmaaliquot．Tbsting was performedin  

96－Wellmicrotiterplates．EachplatecontainedtwoknowIl  

positive，tWOblindednegative，andtwoblindedpositive  

COntrO）saswe11asupto90studyspecimens．AlIpositive  

COntrOIswerepreparedbythetestinglaboratory（BSRI）  

fromtheCBERparvoviruSB19DNAstandardandwere  
dilutedtocontain1001UpermLB19DN＾．TheknowI  

COntrOIs wcreintroducedinto cach tcst batch bythe  
testing iaboratory whereas the blinded contrds were 
introducedintoeachspecimenbatchbytherepo＄itory  
facilityRunSWereCOnSideredvalidifatleastoneofthe  
twoknoⅥlpOSitiveandoneofthetwoknqwnnegativei 
COntrOIsgaveavalid，eXpeCtedresult．Figure｛3showsthe  

llighconsistencyofassayperfofmanCeOntheknownand  
blindedpositivecontroIspecimensfor56screemngtest  
runSbasedonCT；theCTfbrtheknovmcontroIs（Fig．3A）  

WaS33．36±2．96andtheCrfbrtheblindedcontroIsatthe  

SameCOnCentEationwas34．09±2．71（Fig．3B）．Al1posi－  

tivecontroIsreactedwiththeexceptionof50fl12known  
positivecontroIswithinvalidresultsaLndlofl12blinded  
positivecontroIswithafhlse－negative†eSult・haddition，  

1100fl12negativecdntroIswerenegative．1gavean  
invalidresult，andlgaveanindeterminaterestdt．   

A11initiallypositive，indeterminate，andinvalidsped－  
mcnswerereruninduplicatewitIltWOSepaJ’ateSubaJi－  
quotsonplatestllatinc山dedquantitativerunStandards．  
BecauseoflimitatiollSOfspecimenvolume，thistesting  
Served bothas confirmationand as quantitation（See  
above）．  

1  

B19antlbodytesting  

AllconfirmedB19DNA－pOSitiveandindeterminatedona－  
donsweretestedforthepresenceofB19IgGandlgM  
antibodiesagainstarecombinantVP2proteinwithFm－  
1icerlSedtestki（＄（Biotrin，Dublin，Ireland）．Tbstingwas  

performedinsinglicatewiththeO．25－ml・Subaliquot・1f  
resultsFbuintotheequivocalzone．theassaywasrep叫ed  
insindicateandtherepeatresultwastakenastheoverall  
丘nalresultfbrthespecimen．   

Addidonally；tOdetermineIgGand【gMprevalencpin  
B19DNA－negativedonations，We伽stralldomiyselecteda  
subsetof520donatiorlSpeCimensfromthe5200dona－  
donsthathadbeenselcctcdforPCRtesting（SCCabovc）・  
ThissamplingoccurredbeforeobtainingthePCRresults  
Onthe5200donations．IgGantibodytestingwasper－  

formedon5050fthe520donations，5010fwhichwere  
Subsequendyfbumdto beB19DNA－negative・ForIgM  
amibodylduetokitavaild）ilityissuesIarandomsubsetof  

VoJume47．October2007 TRANSFUS10N1759   
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一 ／   、－、   

C▼≦45  CT＞45，  

l  

Undett¢d  

N∈GATIVE  INVAL旧  

1  

CONFIRMATORYQUANTITATNETESTING，  
1nduplIcato   

rig．乙B19DNAte＄thg山gorilllm・  

SerVedbothascon丘rmationandasquamtitation．The丘nal  

interpretadonofthequalitativePCRassaywasbasedon  
theresultsofthethreeindividualassays（i．e．．theinitial  

SCreenhgassayandthedupLicaterepeatassays）・Speci二  
mensweredassifiedasJ319DNA－POSitivciEatleasttwoof  
three暮estsshowedreactivityataCrofnotmorethan40  
Cydesandindeterminateifatleasttwotestsshowedreac－  
tivityataGrofnotmorethan45，witholleOrbo叫ofthese  
Crvaluesmorcthan40，andnegativeifbothofthedupli－  
CaterepeataSSaySWerenegative．  

FordeterminingDN＾concentration，quantitativerun  

Standardswereplacedoneachplateinduplicate．ForcoLI一  

丘nnationandquantitationofinitialJyreactivespecimcns．  

＄t鱒Idards如mlOOOto31．25TUpermLIWereteStedin  

twofblddiLudons．forrepeattestingofindeterm血ateand  
inValidspecimens，Standardskom125to31．25IUpermL  
WerCteStedintwoEblddilutiomsto prev℃n（anycross－  
COntamination ofthe specimens打om high－tjter stan－  
dards．Quantitativere＄ult＄Weredetcminedbycomparing  

theCrofthespecimentotheCroftheknoⅥ1Standardson  

thesameteStrun．Theassignedquantitativevalueforeach  
SpeCimenwastheaverageofthetwoduplicatequantita－  
tiveassays（includingzerofbranegativetestresul（）・Speci－  

menswithlowGr（CTく30）weredilutedl：10andl：100and  

thenrunintriplicateateachdilution，andthequantitative  
result叩Sthemeanofthethreetestresultsatthemost  

appropTiatedilution．  
AndysisofadditionalreplicatesoftheCBERstandard  

（30－60replicatesperformedontwoblds寧rialdilutidns  
withconcentration＄Of30，15，7．5，3．75．1．88，andO．94IUI  

ml）established thatthc50pcrccntlimit o【dctcc仕on  

（LOD）oftheassaywasl．6IUpermL195％．confidence  

i中一erVal（CI】．l・2－2・1IU／mt）．andthe95perccntu）Dwas  

lt；．5IU、permL（95％CI．10．6－33・9IU／mIふTba1lowfbr山e 
possibilitythatquantitationmightnotbcpredseatthc  
lowerlimitsofdetection．wecategorizedaIIspecimens  
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20to＜102，102 to ＜103．and103to  
＜104IU／mL）by conducting a Fisher’s  

exacttest（SAS／ST〟r9．1．2004．SASIns（i－  

tute，Inc．）．We determined the50and  

95percentLODofourPCRassaywi山  
associated 95percent CI by probit 
analysiswithPCSASVbrsion8．2．  

Wb compared the distribution of  
demographic characteristics between  
donationgroups（i，e．，DNA，pOSitiveand  
DNA－negative donations）with chi－  
SquareStatistjcsor．fbrsmauce11sizes，  
eitherth 

9．1，SAS hlStitute，Inc．）or the Fisher－  

FreemalトHalton test（StatXactVbrsion  

6，2004．CytelSoftware Corp．．Cam－  
bridge，MA）・Thislattertestisagenerali一  

之ationoftheFisher－sexacttestfbr2by  
2，tOanr－by－CCOntingencytable．  

RESULJS  

Of the 5200 specimens originally  
Selected for DNA testlng，SCreenlng  
results were obtainedfor5020．Results  

Were nOt Obtained for180specimens  

thatwerepartoftworunSWhichfai1ed  
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間島3．（刃Controldlad：100IUpermLknowncomtroIs．Twoknomp（I扇tivecomtroIs  

Werehc］udedperruA．Thedat8PlotledwerecontroIsfor56plates，Whlchlndude＄  

107Ⅵ山d柁8uItsandexclude85lllYdtdnstllt＄（CTmeZLn±2SD＝33．36±2．96）．0））  

Contro）dl血：1007tJpeT，mLbIindedcontrol＄．TWot）lhdedpositivecontroIswere  

tmcludedperrundongwithtwot）llmddnega（ivecontro18（datanotshown）．nle  

dataplottdwereposltlⅥ！COmtml＄由一56plat亡8，Whlchlncludt！＄111va山dresdt8a皿d  

Onehlsかmegadve托さdl（qme孔n±2SD王≡34．09±2．71）．  

1940f3660fthesespecimensident拍edasIgG－pOSitive  

WereteSted．  

duetoeq111pmentprOblems．Therewere  
l13initi山Iyreactivespecimens（2．25％），  

26initiallyindeterminatespecimens（0．52％）’，56initially  

invalidspeCimens（l．12％），and4825negativespecimens．  
Aftcrretesting，430ftheinitial）yreactivespccimenscon一  
丘rmedaspositive，2werereclassi丘edasindeterminate．  
and68werereclassi鏑edasnegative．Fortheindeterminate  
ST）eCimens．1was reclassified aspositive，22remained  
indeterTninate，and3becamenegative．Allinitial1yinvalid  

SpeCimensretestedasnegative．   
SummarlZlngthescreenlngandretestingresults．we  

foundthat44specimens（0．88％）were DNA－pOSitive，5  
（0．10％）wereindeterminate．and4971（99．02％）were  

negative．In35（80％）ofthe con丘rmed－pOSitive speci－  
mens，allthreetestedreplicatesreactedinthePCRassay，  
DNAprevalencewaso．88percentwitha95percentCIof  
O・64tol．2percent．  

Figure4shows that the percentage ofconBrmed－  
positivespecimenswasinverselyrelatedtotheCTValue  
ObtairledontheinitialscreenlngteStrun．Specimensthat  
initial1yreactedataCTValueoflessthan37werecon一  
丘rmedaspositive86percentofthetime．whereasspecト  
menswithaCTValueofbetwcen37and40wcreconfirmcd  

16percentofthetime．   
1ねblelpresentsthequantitativeDNAlevcIsgrouped  

intofourcategoriesaswellastheantibodystatusofthe44  
B19DNAconfirmed－pOSitivedonations．ThemedianDNA  
levelforallofourconfinned－pOSitivedonorswas22．75tU   

Demographic＄  

Tllefollowlnginformationwasavai1ablefbreachdonation  
inthe RADARrepository：donorident脆cation number，  

ageattimeofdonation（CategOri2：edas≦25，26－35．36－45，  
46－55，56－65．≧66）．sex，raCe／ethnicity（Asian，blacknon－  

Hispanic，Hispanic．white non－Hispanic．other non－  

Hispanic），丘rsトtime orrepeatdonorstatus，education  
level（＜highschool，highschooldegree，SOmeCOllegeedu－  
Cation，COllegedegree，graduateorprofbssionaldegree）．  
historyoftranSfusion，thecenteratwhich山edonation  
WaSCOllec（ed．anddateofdonation（CategOdzedbycalen－  
daryearOfdonationorbyseason．i．e・，OCCumnginthe  
Winter，SPring，Summer．andfalJ）．  

Statistical analysis 

Wecalculatedthepropordonofdonationsthatwerecon－  
tirmedpositivebyPCRwithassociated95percentClas  
We11astheprevalenceofIgMandIgG（andtheir95％CI）in  
DNA－pOSitiveandDN＾－negativedonations．Weevaluated  
WhethertheprevalenceoflgMinDNA－pOSitivedonations  
VariedtasafunctionofB19DN＾1evel（CategOrizedas＜20，  
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l．24，l．30．andl．41percentofdonorsno（morethan25．26  
【o35．aLnd36to45years，reSpeCtively，Wereviremiccom－  
paredtoO．23，0，37．andO．00percentofdonors46to55，56  
to65，andmorethan65yearsold（p＝0．0008）．Further，  
1・85percentof丘rst－timedonorswereviremicco叩paLred  
to O．66peECent Ofrepeat donors（p＝0．007）．Although  
DNA prevalence es（imates appeared to be higher for  
Spring（l．14％）andsummer（1．18％）donationsthanfbrhll  
（0．44％）andwinter（0．67％）donations．（hesedifftrences  

didnotachievesigni丘canCe（p＝0・09）・Therewasnosig－  
mi伝cant aSSOCiation withgeographic region（based on  
CenterWherethedonationwasgiven），CalendaryeaLrOf  
donadon，SeX，raCC／ethIlicity，educationleveI．ortransfu－  
Sionbktory  

permL7Wenty－OneOf44specimenshadDNAlevcIsof  
le＄SthaJ1201UpermL（COnSerVativelydeterminedtobe  
thelowerlimitofquantitationoftheassay）．a11difwe  

consideronlythosedonorswhohadDNALevelsofmore  
than20IUpermL，thenthemedianDNAlevelforthese23  
donorswas105IUpermL（interquartiLerange，42－481IU／  
mL），Withthehighestvaluebeing1869rUpeEmL・Speci－  
menswi山reactivityontwoofthethreereplicateshad  
lowerDNAkvelsthanspeCimensreactiveonallthreerep－  
1icates（datanotshown）．   

AllB19 DNA connrmed－pOSitive donations had  
detectableB19IgGantibodylWhereasintlleCOntrOlgroup  
of501PeR－negadvedonors．IgGwaspreselltin73percent  
（95％Ct，68％－77％）．TgMalltibodywasdetectedin10B19  
DNAcon丘nllCd－pOSitivedonationsandwasassignedan  
equivocalstahlSin2additionalcases・IgMseroposit  
was aLSSOCiated with・increaslng DNÅ concentration  

（p＝0．0013）．The median DNAlevelforthelOIgM－  
positive donations was297IU per mL，and au three  
donorswithB19DNAtitersofmorethaLn103ItJpermL  
wereIgM－pOSitive・IgM、wasnotdetectedinanyof194  
DNA－negative．IgG－pOSitive donors（95％ Cl，0・00％－  

1．88％）．  

Donorswhowerenotmorethan45yearsoldwere  
morelikclytobeviremicthandonorsolderthaLn45yeafS：   

DISCUSS］ON   

htI止sstudyweappliedahighlysensitiveB19DNAassay  

to5020individualdonationstodeteminetheprevalence  
OfplasmaB19DNAindonorsfromsevendi丘brcntgeo－  
graphicareasoftheUnitedState＄uSingspecimenscol－  
lectedovera4－yearintervd．Wbbelievethistobethe  

larges（SuCh＄tudyperfbrmed onindividualdollations  
ratherthanOnlargepooIsofdonations，aSisroutineinthe  
Plasmamanufacturingsector．   

WbfoundthatthcprevaieflCeOfB19DN＾inplasma  
WaS O・88percen（with a 95percent Ct of O・64 to  
l．2percent．Ourdatacanbecomparedwithseveralrecent  
EtmpeamStudiesthatusedsomewhatlesssensitiveB19  
DNA assays・Thomas and coworkersJltested16．859  
BelgianblooddonorsinpooIsof60donationswithan  
assaywith95percentLODof96・61UpermLandfbunda  
B19DNAprevalenceofO・16percent・C弧dottiandcol－  
1eagues12testedl，000UKwhole－bloodandplateletdonors  
inmlmpOOIsoflOdonationspedmensandfbundapreva－  
1enceofO・9percentwithanestedPCRwitha95percent  
LODof25IUpermLthisprev血encewasverysihilarto  
thatFoundinourstudylPlentzandco11eagues8fbunda  
O．7percentpfevalencewithanassaywitha50percent  
lDD of60to80copleS Per mLwhcn retrospectively  
tesdngl．806bloodproductstranSfusedinallematology  
Ward．Incontrast．studie＄rePOrtedintheplasmamanu－  
facturingsectorl－aVerePOrtedmuchlowerprevalence・  
ran由【1g丘omO．008toO．04percent；itisnotablethatthese  

罠
ブ
 
 

0
0
 
叩
御
 
4
0
 
却
 
0
 
 

1
 
 

（
至
芸
≡
芸
d
p
O
∈
芸
u
0
0
 
 

≦35 ＞35－36＞3＆37＞37・38＞3♭39＞39■0＞4M2  

In柑aICTVaIu8   

Fig．4．Cot鯛m8doIlO柑19DM柁批dⅥけ托1孔也ⅧtO血eq・  

Obtaimdonlmiti山一CR肛代emlm＆Con瓜nn札ItoI10【山11361山一  

ttdlyrモ批tlw叩∝i爪em＆Ⅵle托We代mOhltl血1yreacdⅦ  

5peClme掴W山九q・betw℃em42md45qrcles・劇14884叩∝i－  

mcJt＄WltJt＆CTVdueofmorethu450rLdtehltIdtes（rul  

We托da＄さ岨da5meg血．  

Vblurnc47．October2007 TRANSFUS］ON1761  

110   

■‾’－．， ▼l   



KLEINMAN ETAL．  

StudiesusedNÅTassaysthatweredesignedto］acksensi－  
tlⅥtySOaStOOnlydetectunitsfromdonorsinthestageof  
acuteviremiawithDNAconcelltrationsofmorethanlO5  

0rlO61UpermL．19‾2J  

Thegenerallyacceptedunderstandingofthenatural  
historyofB19infectioninimmunocompetentindividuals  
SuChasblooddonorss（atesthatviremiaoccursapproxi－  

matelylweekaf（erinLもctionandpersistsinhightiterfor  
approximately5days．WiththedevelopmentoflgManti－  

bodyatapproximately12daysa魚erinfection（fbllowed  
WithindaysbyIgGantibody），viremialevelsdropprecipi－  
touslyandviremiausual1ydisappearswitllinweeks．22・23  
IgMantibodybecomesundetectableafterseveralmonths  
（althoughthisprecisedurationisunknown）butIgGper－  
Sistslongtermandisthoughttoconveyimmunitytorein－  
fection．AsavariatioI10fthisusualnaturalhistory．plasma  
viremiamaypersisthrmorethan6monthstoseveral  
yearsinsomecases，andrecentdatasuggestthatB19may  
persistinothertissuesites（e．g．．skin，SynOvia）foramuch  
longer period of timein a signiLicant percentage of  
individuals．J3．16・21  

Theantibodyfindir唱Sinourstudycanbeusedto  
assessthestageofviremiathatwedetectedinourB19  
DNA－POSitivedonors．WedidnotdetectanyB19DNA－  
positivedonorswholackedbothIgMandlgGantibody  
nordidwedetectanydonorswithaDNAconcentrationat  
OrabovelO50rlO6IUpermL，Whichwouldbecharacter－  
isticoftheseveral－dayintervalafterinfection．Giventhe  
lowrateofdetectionofhigh－titerDN＾inpreviousstudies，  

itisnotsurprlSLngthatwiththetestingof5020donations  
inthisstudy，Wedidnotdetectanysuchdonations．We  

alsodidnotdetectanydonorsinthcshortwindowperiod  
WhereIgM arltibodyis present butIgGis absent．We  
detectedlOdonorswhowerepositivefbrthepresenceof  
TgMandIgG（23％ofthe44B19DNA－pOSitivedonors）and  
anadditional2whowereIgM－equivocal．Thesedonors  
WerePrObablyinarelativelYearlystageofinfection．that  
is．withintllefifstseveralmonthsofacqulrlnginfection．  
ConsistentwiththeknownnaturalhistoryofB19infbc－  
tion，theIgM－pOSitive，DNA－pOSitivedonorshadhigher  
DNAlevelsthantheIgMTnegative．DNA－pOSitivedonors．  
We detected32DNA－pOSitive donors who wereIgG－  
positiveonly：280fthesehadDNAlevelsoflessthan1021U  
permL；themedianDNAlevelinthesedonors（asfbral144  
DNA－pOSitive donors）waslowerthanthat previously  
reported byotherinvestigators．Wt believe either that  
theseDNA－pOSitive．IgG－pOSitivedonorswereatthetai1  
endofresolvingtheirt主19viremiaorthatsomeofthese  
donorsmayhavehadvery－low－titerB19DNAthatper－  
Sistcdforlongerthanpredictcdbythestandardnatural  
Ilistorymodel．Futurelongitudinalstudieswillbeneeded  
todjstinguishthesepossibilities．The73percentpreva－  
lenceofB19TgG占eropositivityandthe］ 

bodyin our B19DNA－negative controldonors were  
CO11Sistentwi（hreportsinotherdonorcohorts．11・1235  

1762 TRANSFUS10N VoIume47，October2007   

B19infectionsareknowntooccurwithasprlngand  
SummerPrePOnderanceandtovarylnannualfrequency  
incyclesthatspanseveralyeaTS・25Inourstudy，theB19  
DNAprevalencewashigherinsprlngaJldsummerdona－  
tions・butdidnotachievesigniBcance・Thismaybedue  

tolimitationsinsamplesizeoralternativelytoouruseof  
ahigh1ysensitiveNÅrassaythatmayhaveallowedusto  
detect B19DNA－pOSitive donors fbr A relativelylong  
Period of time af【er acqllisition ofinfection，thereby  
maskingtheexpected【emporalfindings．Thesigni負cant  
association withyounger age（＜age46）may correlate  

withanincreasedtikelihoodofpossibleB19exposurein  
youngadultsfromcontactwithyoungchildrenorwitha  
lowerde伊CeOfsusceptibilityamongprcviouslyinfbctcd  
Olderadults・Firsトtimedonorsshowedhigherprevalence  
Ofviremiathanrepeatdonors，WhichmaylnPar（refkct  
the younger age distribution of6rst－time donors or  
maybedueto othcrunexplainedfhctors as has been  
Seenwith otherinfectious agents（e．g．，11umanimmu－  
nodeficiency viruS．hepadtisC viruS）in the donor  
population．26   

Thereal－timeB191もqManPCRassayusedinthis  
Study gave reproducible results on knoⅥlStandards，  

hadalowfai1edrunrate，gaVeaLowrateofinvalidspeci－  
mensduetointemalcontrolfailure，andshowednoevi－  

denceofsamplecross－COntamination．Furthermore，the  
assayhadahighanalyticsensitivityatthechosencutoff  
（50％LOD．l．6rU／mL；95％LOD．16．5IU／mL）．Although  

our choice of a relatively high G cutoff introduced 
nonspecificityoninitialtesting（presumab］ydue10nOn－  
SpeCific probe binding），Our COn丘rmatory algorithm  
minimizedfhlse－pOSitivercsultsbyrequlnngareaCtive  
resultonasecondaliquotsubjectedtothe餌11extractiotl，  
ampl娘cation，anddetectionprocedurebeforedesignaト  
ingthedonationascon伽medpositiveforthepresence  
ofB19DNA．  

＾tpresent，interventionsforpreventingB19transfuー  

Sion打om blood components have not beenimple－  

mentedinthevastmajorityofdevelopedcountries．due  
inparttotheprevai1ingviewthatbloodcomponentswith  
lowlevels of B19DNAwi1lnot traLISmit B19infection．  

Recentlyseveralauthorshavecitedtheneedforstudies  
to verify this hypothesis．‖・12The results of the study  

reportedinthisarticlehaveestablishedthatthereissuf一  
丘cientstatisticalpowertocarryoutsuchaB19tranSfu－  
SiontransmissionstudywiththereaトtimeB191払qMan  

PCRassaytotest・SpeCimensintheRADARrepository：  

ThisconclusionisbasedonthedemonstrateddonorB19  

DN＾preva）enceofO．88percentcombinedwithasu錦－  

CientnumberofB19－SuSCCPtiblerecipientsintheR＾DAR  
repository；thatis．weobservedthat22percentoftested  

RADARrecipientswereB19IgG－negativeontheirpre－  
transfusion specimen（data not shoⅥ1）．which was  

Simi1artothe27percentprevalenceoflgGseronegativity  
in tested donors・Weare nowactivelyengagedin per－  
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fbrmlng alinked B19traLrlSfusion transmissio11Study  
usingtheRADARrepositoryこ  
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別紙様式第2－1  

医薬品 研究報告 調査報告書  

総合機構処理欄  新医薬品等の区分  第一報入手日   報告日  
喜戟別番号・報告回数  

公表国   一般的名称  

Transfusion（UnitedStates）Oct2007馴）p1765－74  

販売名（企業名）－  米国  

ヒトパルボウイルスB19（B19V）は血液試料に多く認められるヒト病原体であり、主に呼吸器経路を介して伝播さ  使用上の注意記載状況・  

れる。B19Vは他のパルボウイルスよりも物理イヒ学的な処理に対する感受性が高いが、その理由は未だ明らかでは  その他参考事項等  

ない。  慎重投与の項  

・溶血性・失血性貧血の患者［ヒト パルボウイルスB19の感染を起こ  

す可能性を否定できない。感染し  
研                     た場合には、発熱と急激な貧血を  
究  るのであって、必ずしも感染性のあるウイルスの存在を証明しているわけではない。しかし、血柴分画製剤によ   伴う重篤な全身症状を起こすこと  
報  る伝播の一報告もある。  がある。〕  dニ ⊂コ の  
概  

者［ヒトパルボウイルスB19の感  

染を起こす可能性を否定できな  
要   

の感染性は低下し検出限界未満となり、既発表データと一致していた。  貧血を起こすことがある。］  

熱または低pHによるB19V不括化機序は、DNAを包むカブシドの分解ではなく、カブシドからのDNAの遊離による  
ものであることがわかったが、熱安定化剤としてクエン酸を用いるとB19VDNAはカブシドから遊離せず、感染性  
が維持される。   

ニング項目、不活化・除去工程ト・  
投与に際しては、次の点に十分注  

意すること。  

報告企業の意見  今後の対応   1）血膿分画製剤の現在の製造工程  

では、ヒトパルボウイルスB19等  
のウイルスを完全に不括化・除去          ヒトパルボウイルス B19 の不活化について   今後ともヒトパルボウイルスB19に関する血膿分画製剤の安全性に関する情報   

「60℃・10分」および「pH4・2時間」の2粂   に留意していく。   することが困難であるため、本剤   

件で評価したところ、感染性は検出限界未満  の投与によりその感染の可能性  

となり、既発表データと一致していたとの報  
を否定できないので、投与後の経 

告で、他のパルボウイルスに比べ不括化され  
過を十分に観察すること。  

妊婦、産婦、授乳姉専への投与の項   
やすいとも述べらている。  妊婦又は妊娠している可能性のある   

なお、弊社血東分画製剤は最終製品において核酸  婦人には治療上の有益性が危険性を   

増幅検査によりヒト／1ルポウイルスB19DNAが陰  上回ると判断される場合にのみ投与  

性であることを確認している。  
すること。［妊娠中の投与に関する  

安全性は短立していない。本剤の投  
与によりヒトパルボウイルス別9の  

感染の可能性を否定できない。感染  
した場合には胎児への障害（流産、  
胎児水腫、胎児死亡）が起こる可能  

†ある。〕   
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