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TA8LE3．CMV DNAin  ,lasma sam 
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64‡（94％）   

43（52％）  

66…（93％）  

450（100％）  

148（100％）  

2§（3％）  

31I（4％）  

1††（1％）   

0（0％）   

0（0％）  

● DataarereporLedasnurnber（％）．  
†Drawn68and98daysbeIoreth8¶柑tSOrOPOSi伽8SamP18（median，83days）－  
‡Drawn15to1513daysbeforethcfirstseropositivesample（median，192days）．  
§ On8duetoambiguousPCRresu（tsandoneduetoinsufficientsamplevo（um8forrepeatedlestingafterapositivePCRresuIt．Drawn35   

andlO5daysbcforethefirsIseropositivesample（rnedian，7Odays）．  
110neduetoambiguousPCRresultsandtwoduetoinsuffidentsamplevoJumeforrepeatedtestingafteraposilivePCRresulI，  
¶ Drawn3to84daysafterthofirstseropcsitivesampIe（median．12．5days）．  
●● Drawn15to798daysafterthefirstseropositivesample（median．131days）・Fifty－SeVenOf66samples（86％）weredrawnafteraninter－   

Valofnomo（elhan365days．  
††Duetoinsufficientsamplevdumcforrepeatedtestingafteraposith／ePCRresult・Drawn39daysafterthefirsIseropositivesample．  
持76U／Lormore．  

resultinginasensitivityof17percent．Acombinedscreen－  
ulgwithneopterin，A上エandWBCcountSWOuldhavea  
SenSitivityof71perCent，ifallvaluesolltSidethenormal  
rangeareconsidered（Thble4）．  

D）SCUSS［ON   

TheprevalellCeOfCMVDNAinplasmaofnewlyseroposi－  
tivedonorswas44percentinourstudylTbourknowledge，  
theonlyotherstudyexaminhgCMVDNAinconnection  
WithseroconversionofblooddonorsisthestudyofDrew  
andco11eagues17whodetectedCMVDNAin0nly20f192  
市rst－timeseropositivedonors（1％）．  

OnepossiblereasonfbrthismarkeddiLferenceisthe  
lowerlimitofdetectionoftheTbqManPCRト13・5geq／  
mL）incomparison to the’PCR applied by Drew and  
COWOrkers（400geq／mL）．Inthe伝rstpartofourstudy，0nly  
40f82newlyseropositivedonors（5％）hadCMVDNA  
levelsof400geqpermLormoreintheir丘rstseropositive  
sample．Furthermore，theintervaltdthelastseronegative  
donationisglVenaS‘‘8weekstoyears”inthestudyof  
Drewandcoworkerswithoutanymeanormediuminter－  
Valgiven．Ahighproportionofdonorswithlongi山erdo－  
nationintervalscouldhaveledtoalowernumberofCMV  

DNA－POSitivedonors．astheprevalenceofCMVDNAin  
OurStudywassignificantlyhigheraftershortinterdona－  
tionintervals．Even aninnuenceofthedi蝕renttarget  

sequenceusedbyDrewandcoworkers（polinsteadofgBI  
cannotbeexcluded．   

2Anghellinialldcolleagues24reportedapproximately  
45seronegativeadolescents，Whowerescreenedfordevel－  
opmentofCMVamibodiesatmonth1yintervals・They  
detected 6 seroconversion cases and tested plasma 
Samplesh’Om5seroconvertedadolescentsbyCMVPCR  
鮎1dingCMVDNAinsamplesfrom4subjects（80％）・This  
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pig．2．P雨emceofCMVDNAimpla鳥maOfbloddonorsdue  

toprimaryCMVlm触donき．8etweemIa皿uaryandDecember  

2006，36011tOr87domado皿∫h）mneW吋seroposi血edonor＄  

COmt血dCMVDNA【41％）・44sa爪ple＄teStedDNんnt！gaI如e  

a皿d7＄a汀Ipleswereexclはdd（5b∝au紀Ofambi騨OuSre札止臨  

aJld2duetolnsu疏cienlsaLmPlevolumeforrepealedtesting  

afterapo＄itivePCRresult）．AssumingtheprevalenceofCMV  

DNAinthe丘柑t＄erOp那ii加edollationtobe41percemtforal1  

102ser（絶OnVerSionca＄e＄reS山bhaminimumrateofCMV  

DNA－T）OSitivcunitsor420u10f15，094scroF）OSitiYCuTlits  

（0．28％）or420utOf31．745ulits（0．13％），旺血eCⅣn声  

8erO＄tatl迅1snotcon虚def℃d．  
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positive dona也ons．butthey are not  

expectedtoachievecompleteneutraト  
izatioIlaS Studies ofconvalescentsera  

Showed neutralizadon capacities not  
exceeding50percent．3］  

EarlystudiesofCMVDNAshowed  
inconsistentresul（SWithsomereports  
Ofhighprevalenceseveninseronegative  
donors・32－31whichcouldnotberepro－  
ducedbyvalidatedPCRassays・35There－  
fore，theneedforappropriatevalidadon  
OfPCRassayswasstressedbyRoback  
andassociates・360urThqManPCR’was  
Carefully designed to detect CMV  
genomewithhighsensitivitywithout  
CrOSS－reaCtion with0ther organisms’  

DNA－Additionally；Samples 丘om au  

study populations were processed in 
arbitraryordehWherebyCMVDNAwas  
detectedinconnection with serocon－  

VerSion，but not in plasma of150  
SerOnegative donors or of598donors  
Whohadbeenseropositivefbratleast  
lyeaF．1480fwhomevenhadelevated  

TABLE4．Neopterinconcentration，ALJlevcI，andWBCcount   
assurrogatemarkersforCMVDNA‡nplasmaofnewJy  

＄ttive donors  

CMV DNA－  CMVDNA－  
Surrogate marker positive donors negative donors 

13．6±9．1†  

11  
17   

61（17／28）  

43．9±35．7†  

21  
15   

42（1封36）  

5．2±1．1†  

6  

30  
0  

17（6／36）  

8  

20   
71（2α28）  

N00PtOrinconc8nt怜tion（∩＝56）●   
＜10nmoVし   

≧10nmo肌＿   

Donorsonsitiv江y（％）  

Au■lev01（∩＝79）   

≦300r40U／し‡   

＞300r40∪几‡   

Donorsensitiv吋（％）  
WBCcounl（∩ニ78）§   

＜4×109／L   

Betwoen4andlOxlO9几   
＞10×1び几   

Donor＄8nSitiv托y（％）  

Combinodscreoning（∩＝56）●   
Al＝estsmmd   
AnyIestpo＄伽e   
Donorsen戚tivity（％）  

● Neopteバnwasmeasuredinasub＄etOf59donors．ofwhom3hadarnb短UOUSPCR   
r8SUlts．  

†p＝0．001，P＝0．002．andp＝0．0朋Iord椚e帽nCO＄inneopl即inconcontra厄0∩＄．AIJ  
lev8ls，OrWBCcountsbetweenDNA－POSitiveandDNA－negatjvedonors，reSPeCtiv81y．  

‡＼ね1u8S10rIomal¢andmalodonors．r8SPedレ◎lr  
§WBCcount＄foroneCMVDNA－negativedonoraremissing・  

Alエ Also ambiguous results ofthe  

lbqManPCRweredetectedonlyinconnectionwi血sero－  

COnVerSion．ThoseresultsmayrepresentCMVDNAcon－  

Centrationsbelowthe95percentdetectionlimit，butto  
ensureaconservativeinterpretadonofthedata．theyhad  
beenexcludedfromanalysis・Thepre？enCeOfactiveinfbc－  
tioninnewIyseropositivedonorswithdetectionofCMV  
DNAinplasmaiscon伝rmedbyasignificandyhigherper－  
CentageOfdonorswithelevatedlevelsofneopterinand  
ALrcomparedtoseroconverteddonorswithoutdetection  
OfCMVDNA．   

CMVDNAinplasmaofseronegadvedonorsduring  
the’’windowperiod”ofCMVinftctionswasrzLreinour  

Study，becauseCMVDNAwasdetectedinthelastsero－  
negativesampleofonly20f68donors！3％）・Thisiscon－  
firmed byDrewandcoueagues17who studiedthelast  
SerOnegative sample of192 seroconverting donors・  
負ndingonlylDNA－POSitivesample（0・5％）・hcontrast．  

2donorsinourstudywereCMVDNA－pOSitivefbratleast  
840r98days，reSpeCtivelylFurtherstudiesarenecessary  
todetermhethedurationofCMVDNAemiainasymp－  
tomaticimmunocompetentpersonsandtocalculatethe  
riskofwindow－Perioddonations．   

Fvenifthepercentageofdonorswithabnomalsur－  
rogatemarkerslikeelevatedAIエelevatedneopterin，Or  
lowWBCcountWaSSignificandyhigherinCMVDNん－  
positivedonorscomparedtoCMVDNA－negativedonors・  
thesensidvityfbrdetectionofCMVDNA－pOSitivedona－  
tionswitha皿theseunspeci丘cmarkersfbrinf庇tiousdis－  

easeswasnomorethan71percent．Usua11y；CutOff1imits  
forsurrogatemarkersaresetbeyondthenomalrangeto  

highprevalenceofCMVDNAmustbeinterpretedwith  
CautionowlngtOthelownumberofsubjectsstudied，but  
itcouldbecausedbytheshortscreenlnginterval．which  
WOuldbeinaccordancewithourresults．   

Inastudyof420blooddonorsconductedbyGlock  
andcoworkers，18CMVDNAinserumWaSdetectedsolely  
inanIgG－pOSitivedonorwithequivocalresultsforIgM．  

butnotin185tgMTnegadveandIgG－pOSitivedonors．No  

inLbrmationaboutthedateofseroconversionissupp止ed  

bytheauthors，howeveL  
DetecdonofCMVDNAinsenlmOrplasmacorrelates  

WellwithpresenceofinfectiousviruSintransplantreclpl－  
ents21andpatientswithAIDS・23Evenifassaysfordetec－  
tionofviableCMVwithdetectionlimitscorrespondingto  
27geqCMVDNApermLhavebeendescribed20hostviral  
Culturesorshellvialassayshaverelativelylowsensitivi－  
ties・19・27Therefore，detectionofCMVDNAinplasmaor  
Serumisroutinelyusedfordiagnosisandmonitoringof  
CMVinftctionsintransplantreCipients．22consequently；  
CMVPCRhasrecen叫beensuggestedfor＄CreenlngOf  
COrdbloodsamplesusedfortransplantation．28   

Theconcernsofsomeauthors苧al）Outlackingin鹿c－  
tivityofCMVDNATPOSitiveblooddonationsarebasedon  
asingLestudyofthreerenaltranSplantreCipientswith  
activeCMViI血ctionshowingCMVDNAinplasmatobe  
high1y丘agmented．30Buteventheauthorsofthisstudy  
COnCludethat，dItisbeyonddoubtthatCMVDNAload  
measurementsareimportantforpredictionanddiagnosis  
OfCMVdisease：’Neutralizingantibodies againstCMV  
COuldredu（：etheinfectivityofseroposidveCMVDNA－   

19781TIANSFUS10N Vdum847，November20W  
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approximately102tolO3geqperunit・440urstudy勇elded  

COmparableresultsfbrthemeanCMVDNAconcentration  
inconnecdonwithseroconversionrangingfrom103geq  
perunitinplasma－reducedRBCunitstolOJgeqperunit  
inffeSh－frozenplasmaorplatelet（Pu－）conceIltrateS．  

TheseroconversionrateofO．8percentinourdonor  
populationcorrespondswe11totheresultsofothers，Who  
fbundaseroconvefSionratealnOnghealthyblooddonors  
OfbetweenO．2andl．2pefCent．即5・46harecentmeta－  
analysisⅥ1mVakas13reports the risk ofTT－CMV after  
transfusiol10f WBC－reduced components as being  
2．73percentversusl．45percentaftertrans良1Sionofcom－  
ponents h’Om SerOnegative donors．He concludesthat  
CMVseronegative blood components are more e伍ca－  

CiousinpreventingTTrCMVthanWBC－reducedcompo－  

nents．Reviewlng theincluded studies as we11as other  
StudiesaboutT71CMVaftertranshJSionofVVBC－reduced  

bloodcomponentsshowsgreatvariationsbothir）therate  
OfTトCMVandintheamountofbloodproductstrans一  
山sed（1払ble5）．  

Underthe assumption thattheprevalenceofCMV  
DNAinbloodproductsduetopnmaryCMVinfections  
WaS equalin the studies’donor populations to the  

minimum prevalence calculated for our institution 
（0．13％），thepercentageofpatien［swhohadbeentrans－  

hlSedwithCMVDNA－POSitivebloodcanbe calculated  
withthepreviouslyexplainedequation：  

％Patients＝100×【ト（ト0．0013）Ⅲ∬山鸞一心unl帥m血d】．   

WiththeexceptionofthestudyofOhtoandcolleaguesJ47  
thispercentageisaboutequaltoorevenhigherthanthe  
PerCentageOfpatientsactual1ydevelopingmCMVThere  
isnocorrela也onbetweentherateofrrT－CMVandthepro－  

portionofpatientspotentiallytranSfusedwithCMVDNA－  
positiveblood・Thismaybeduetodi庁erencesbetween  
Padentpopulationsaswe11asdonorpopulations，because  
no s［udyprovidesinformation abouttherate ofCMV  
DNA－pOSitivebloodcomponerLtSOraboutfactorsinflu－  
enclngitsuchas．forexaLmPle，theproportionofnewly  
seroconverteddonorsrelativetoallseropositivedonorsor  
thelengthofinterdonationintervalsoffirst－time sero－  
positivedonors．   

ThestudyofOhtoandcoworkers47differsfromthe  
Otherstudies，because94percentofthestudiedneonates  
werefbdwithmilk打om山eirseTOPOSitivemothers．There－  
fore，theauthorsconcludethattheobservedCMVinfec－  

tionsareprobablyunrelatedtotransfusions・47   
IntheretrospectivestudyofNichoIsandassociates，12  

0nly6percent ofthe transfused units had beenWBC  
reducedofCMV－SerOpOSitivedonors，Whereas94percent  

wercun丘1teredunitsofseronegativedonors・＾multivari－  
ateanalysisidenti丘edonly餌teredRBCsfromseropositive  
donorsassociatedwithanelevatedriskforTr－CMVofa  
32percentrelativeoraboutlpercent（0．2％－2％）absolute  

VoIume47，November2007 TRANSFUS10N1979   

preventtheexclusionofunnecessarilyhighnumbersof  
donors．37Thiswouldfurtherdecreasethesensitivityof  
Auland WBCs．especially，With1br example only  
llpercent of CMV DNA－POSitive donors having ALr  
valuesoutsidethebrmerGermanlimitsfbrblooddona－  

tion．ThisisincontrasttotheresultsofDrewandcowork－  

ers17whoreportedbothseroconverteddonorswithCMV  
DNAasbeingexcludedfromdonationbecauseofelevated  
AlJ（92andl17U／mL．respeCtively）・Asreportedbyoth－  
ers38neopterincouldbeanoptlOnforblooddonorscreen－  
ingwithasensitivityof61percentil10urStudylMore  
e鮎ctive prevention of CMV transmission could be  
achievedbytransientexclusionofnewlyseroconverted  
donors．This was already suggested by Beneke and  
coworkers39who found acorrelation between anti－CMV  

IgM－pOSitive donors and mCMV Lamberson and  
COWOrkers4q con丘rmed thatIgM－pOSitive donors were  
responsibleforTIICMVin70f70seronegativeneonates，  
WhereastheonlycaseofTT－CMVin87seronegativeneo－  
natesaf［ertransfusionofanti－CMVIgG－pOSitiveandrgMT  
negativebloodwasexplainedbyafalse－negativeresultof  
thelgMassay・  

Theperiodofexclusionisdifficulttodete皿heon  
thebasisofourdata．ThelastCMVDNA－POSitivesaLmple  
WaSdrawn84daysafterthe丘rstseropositivedonation．  
but additionalsamples were only available for2of4  
donorswho tested CMVDNA－pOSitiveintheir second  
SerOpOSitivesample．Thus，WeCannOtdeterminethepos－  
SibledurationofCMVDNAemiaafterseroconversion．h  

COntraSt，DNA－negativesampleswereava封ablefrom590f  
82newlyseropositivedonorsearlierthanlyearafterthe  
firstseropositivesample．Furthermore，598donors（1480f  
WhomevenhadelevatedAIJ），Whohadbeenseropositive  
foratleastlyeaいestednegativefordlepreSenCeOfCMV  
DNA．Thisresultsina95percentCIfbrtheprevalenceof  
CMVDNA－pOSitivedonorsoflessthanO・5percentinthis  
donorpopulation．Soexclusionofnewlyseroconverted  
donorsforaperiodoflyearaftersefOCOnVerSionseemsto  
besu疏cienttoavoidTr－CMV  

A seasonal reactivation of latent CMV infections 

reportedbyDumontandco11eagues16couldnotbefound  
inourdonors．CMVreactivationinresponsetoenvifOn－  
mentalal1ergens．whichwassuggestedbyDumOntand  
CO11eagues．couldaccoun一正）rthedi蝕rences，becausea  
correlation betweerl reactivation and pine tree pollen 
SeaSOnWaSrepOrtedandthosepollenarenotarelevant  
al1ergeninGermany．Asi111plerexplanationwouldbethe  
useofsystemicstemidsinhayfevertherapy，ヰ1whichis  
VeryrareinGermany，butnodataareavailableonthis．  

Giventhatlofeveryl，0000rlO，000peripheralblood  
monocytesfromhealthyCMV－pOSitiveindividpalsissup－  
POSedtobelatentlyinfectedwitharangeOf2to13geqper  
Cell′42・43thenumber oflatentlyinLtctedmonocytesin  
WBC－depletedredbloodcell（RBC）unitswasestimatedto  
be up to50andthe CMVDNA concen打ation equals  
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TABLE5．CMVhfectlonaftertransfusionofWBC・depletedbl00dproductsandpatientspotentZallytransfused  
W‡thCMV DNA  OSitiveblooddueto  CMVin†e¢胡on5●  

Percentageofpatients  
Meannumberof  Percent with potentiaIJytransfusedwith  
（ransfusedunits  CMV infection CMVDNAiOSj（ivebk）Od†  
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S
 
 

e  

Repoh（year）  

Murphy8tal．（1988）欄  
80Wd8nOtaL（1989）一O  
D8Graan一日antzeneta】、（1989）榊  
Gitb¢止81aI．（1989）8  

D8Witt08tal．（1990）与’  
Bowden¢ld．（1991）父  
EisonIok】8ta】．（1992）封  
＼ねnP和0禎en¢ta暮．（1994）封  
BひⅣd創1elal．（1995）O  
Nanパq＄etal、（1998）川  
Ohto¢tat．（1999）一T  
Pamphilonotal．（1999）領  
Nicho150tat．（2∞3）12  
NaⅣbsetal．（2005）15  

43   

153  

＄9  
2  

52   

189‡  

9  

85   

102   

141‖  

3  

Notspoc摘ed  
24－一   

55－77††  

1
1
1
7
5
9
3
0
2
8
3
5
4
8
6
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4
5
3
3
6
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5．6  

18．4  

8．8  

◆ 0．3  

6．7  

22．2  

1．2  

8．3  

12．7  

17．1  

0．4  

NotapplkabI0  

3．1  

7．1－9．7  
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■ This也blosummadzos＄加diosirdud∝】inthom8由一ana吋由OI＼匂mvakast3aswelIastwoaddilionals山dies．1一・畳  
†EstlmatedaccordingtotherneannumberoIunit＄bIoodtransfusedintherespectivestudyandtoanassumedprevalenc80fCMVt）NA   

inthewholedonorpopuIaticnduetopnTnaryCMVinfectionsofO．13percent．withtheprevious（yoxphinedformL）la：％patients＝100×   
【ト（1－0．0013）仙巾も■d鵬】．  

‡164unitsofWBC－reducedPLhand25unfilteredRBCu油sfromseronegativedonors．  
§ Depend8ntOnWhetherinfecIion＄OCCurringbelweenDayOandDay20arecounted・  
11Approxirnalely30percentfromunscreeneddonorsand70percentfromseronegativ8donors・  
¶ 94pe（CentOfneonateswerefedwithmilkfrornCMV－SerOPOSitivemcthers・  
＊．0．3W8CroducedunitsfJDmCMVLserDPO＄itivbdonorsand23．7unfilteredunitsfrom＄erDnegativodonors．  
††Dependentonthenumberofdonat】onspooLedforrandornPLJconcentrates・  

increaseperRBCunit．ThisiscompaLrablewiththerateof  
unitsfromnewlyseropositive donors containingCMV  
DNAestimatedforourdonorpopulation（0．28％）．Because  
freeCMVcannotberemovede伍cientlybyWBCreduc－  
tion，tranSmissionofce11・freeviruSfromnewlyserocon－  
Verteddonorscouldbeanexplanationforatleastsomeof  
thecas甲OfmCMVaftertransfusionofWBC－reduced  
COmpOnentS・  

Ⅵ厄didnotanalyzewhetherresidualWBCsinWBC－  
depletedbloodcomponentsofnewlyseroconvertedor  
latendyinfbcteddonorscontainedCMVDNA．Neverthe－  
less，itcannotberuledoutthattheresidualriskofTrCMV  

withWBC－depletedbloodcomponentsismainlydueto  
viremia in connection with seroconversion of blood 

donors．ln thisinstance，tranSfusion ofWBC－reduced  
bloodcomponentsfromSerOnegativedonorswouldimply  
agreaterriskofTr－CMVthantransfusionorWBC－reduced  
bloodfromdonorswhohavebeenseropositiveforatlea＄t  
lyeaJlbecausewindow－phasedonationsbutnoreactiva－  
tioncouldbedetectedinourstudyTherefbre．thereis  
urgentneed fbrfuftherstudiescomparingtheriskof  
TTLCMV after tranSfusion ofWBC－reduced blood B・Om  

SerOnegadvedonorsanddonorswhohavebeenseroposi一  
也佗払ratleastlye弧   

Inconclusion，thedetectionofCMVDNAwascIo＄ely  
relatedtothe鮎stdetectionofCMVlgGantibodiesinup  

to62percentofournewiyseroconverteddonors，depend－  
ing ontheintervaltothelast seronegative donation．  
0therwise；theprobab址ityofdetecdonofCMVDNAin  

1980 TRANSFUS10N Vbtume47．Novernber2007  

Plasmaofblooddonorsatleastlyearafterseroconver－  
SionwaslowerthanO．5perCent．Window－phasedonations  
OCCurredin’0nly3percentofseroconver＄ioncases．Onthe  
Whole，themainsourceofbloodproductscontaining仕ee  

CMVIDNAwerenewlyseroconverteddonors．Thus，itis  
necessaryto discuss whetherthose donors shouldbe  
exdudedtranSientlyfromblooddonations・Furthermore，  
transfusion ofWBC－reduced blood components from  
SeTOnega仕vedonorscouldimplyagreaterriskofTIICMV  
thantransfusionofWBC－reducedbloodfromdonorswho  

have been seroposidve fbr atleastlye町，because  
window－phasedonationsbutnoreac山砲tioncouldbe  
detectedinourstu卸  
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別紙様式第2  別紙（3）一3  

医薬品 研究報告 調査報告書   
報告日   等の区分  厚生労働省処理欄  

識別番号・報告回数  

一般的名称  WestnileviruSandbloodproductsafety  

研究報告の公表状況  
inGem狐y  公表国  

販売名（企業名）   タココンプ（CSLベールグ株式会社）   ● 米国  

． 

問題点（Wの献血への混入）  使用上の注意記載状況・  
本研究プロジェクトは、ドイツのRobert－Koch研究所、Bemi1ard－Nocht研究所とPauトEhrlich研究所の共同で実施され、WNVがドイツにおいて国民の  その他参考事項等  
健康と血液供給にとって脅威となりうるかを調査した。  

9976名のドイツの健康なドナー、78名のドイツの薬物使用者及び198名の米国の抗WNV抗体陽性患者から採取された検体を用いてWNV＿RNA  
をWで測定した結果、全て陰性であった。  

顧 究  

報  

上ヒ ［コ  さらに本研究プロジェクトは、パスツリゼーションのWNVの不倍化を実験室レベルで評価した。人血清アルブミンに安定剤を加え、WNVをスパイクし   

の   

概 要   

血按分画製剤の不倍化で良く用いられるパスツリゼーション処理、S／D処理、低pH処理は、原料血柴のエンベロープで覆われたウイルスを不活化す   
ト■  －  るのに十分であることが過去の研究で証明されている。   

四  
、」   

報告企業の意見  今後の対応   

本剤はドイツや米国の原料血紫を使用している。万一、原料血嫌に  

WNVが混入していても、本論文のとおり本剤のパスツー」ゼーション  

処理により不括化されると考えられる。  
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