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patientscouldbeinfbctedbymatleastsixtimes  
peryearor60timesduringthe＆rstlOyearSOfblood  
transfusion therapy【AIMoslih et al．，2004】．Thus，  
patientswithalOTyeartranSfusionhistorycouldhave  
beeninfectedorre－infectedbyal1genotypesexistingin  
theUA且Inaddition，t・heextentofviruSreplicationin  
thalassemiapatientsmaybehigherduetothelarge  
viralinoculaiI毎ected、directlyinto thebloodstream  
throughtransfusion．ThisisobviouslydiI艶rentfromthe  
SmallamountofviruSaCquiredthroughin良ctionviathe  
oralrouteinnomalblooddonors．  

Itwasnotpossibletoconclude thatminfect，ion  
enhancestheseverityofliverdiseaseinHCVinfected  
patientsbecauseveIツfbwpatientsinfbctedwithHCV  
alonewereavai1ablefbrcomparisonwithpatientsco－  
infect．ed with TⅣand HCV．Iti＄Obvious t，hat，HCV  
playsamoreimportantrolethanminthedevelop－  
mentofsevereliverdisease．  

ItiswellknownthatminfbctionsareperSistent．  
Consequently，thepresenceofTTV－negativethalasseT  
miapat，ientswasunexpected．Wedonot，yethavean  
explanation fbr this observation．Perhaps m host．  
dependent genetic fhctors play animportant rOlein  
determiningt，heresistanceoroutcomeofγrVinfection  
amongpatients．   

Follow－uPStudiesofrrvinfectionandclearancein  
m－negativeandTⅣ，pOSitive thalassemiapatient8  
ヤdlleventuany provide clues to understanding the  
naturalhistory and pathogenesis of Trv．Ofequal  
importance，athoroughunderstandingoftheimmune  
responsetoTrvinfection，includingviralpersist，enCe，  
quasIPeCleS eVOlution，andviralimmune escape，is  
neededtocharacterizethediseasecauslngpOtentialof  
thisnewgroupofviruSeS． 
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○南米における黄熱のアウトブレイク  

［1］ブラジル  
使用上の注意記載状況・  

2008年1月21日、32歳の男性が黄熱のため死亡した。これは、ブラジルで発生した15人目の黄熱死亡患者である。保健当局の  
その他参考事項等  

発表によると、この男性は2月13日に感染が確認されており、首都ブラジリア近郊のソブランディーノの病院で死亡した。プラジリ  新鮮凍結血祭「日赤」  

研  新鮮凍結血祭－LR「日赤」  

究  

報  
血液を介するウイルス、   保健当局は2月16日に、首都アスンシオンの病院で集中治療を受けていた39歳の女性が死亡したと発表した。パラグアイではこ  
れまでに、少なくとも6名が黄熱によって死亡した。多くの市民がワクチン投与を求めて病院に殺到している。政府は944，000人分      細菌、原虫等の感染  

覧  
。 

概  

要   

報告企業の意見  今後の対応   

南米で黄熱の流行が拡大し、パラグアイで6名、ブラジルで15名    日本赤十字社は、輸血感染症対策として献血時に海外渡航歴の有   
の黄熱死亡患者が発生したの報告である。  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  

続き情報の収集に努める。   
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【1】Brazil  

Date；Wed13 Feb 2008  
Source： GIGlobo・COm 【in Portuguese，tranS．Mod．TY，edited］  

く坤．川堪9  7999－559モl  00．hヒml＞  

A32－year－01dⅡ凪n diedin Brazilia of yeliow fever（YF）on 21Jan  
2008・With thi5 death，the number of deathsin the countrY due to  
tbi5 disea5e bas increa5ed to15．   

The ＄ecretary of Health of the Fede工alDistrict（DF）confirmed this  
additionaldeath from yellow fever on Wednesday【13 Feb 200B］．The  
man died at the hospitalin Sobradinho，a Satellite city of Brasilia．  
The report confiming the cause of death vasissued this past  
Vednesday【13 Feb 2008】．   

Åccording to the Ministry o阜Health，thelikelylocation ofinfection  
Of the man was in the Federal District．That contradicts what the  

health authoritiesin Brasilia have previously expressed．According  
to them．prior to this announCement，the people who died of YFin the  
DF had allbeeninfectedin Goia＄［state］． Of the cases reportedin  
the DF，11were confirmed．3 are beinginvestigated and 2 were  
discarded【ba5ed on】clinical【grounds］andlaboratory【上esults］．   

Mato G上05SO  
The Ministry of Health，also confirned on Wednesday【13 Feb  
2008】． thelst YF casein Mato Grosso（MT）．LaboratorY teStS  
perfofhed by the Evandro Chagas Znstitute，in Para，indicated that a  
farner from Novo SaoJoaquim．MT died of 

According to the宮上nistry of Health，the state of Mato GrOS50has 2  
0ther suspected cases of the disease which are stillunderinvestigation・  

Coztmunicated by：  
prdMED一加凪11くPrOmedeprome血all．orq＞   

【This worrisome reportindicated that the7rtan Who died of YF acquired  
hisinfectic・nin a satellite city of the DF，SuggeSting possible  
urban transnission． proMED－mailrequests moreinformation concerning  
the probablelocation ofinfection and the travelhistory of the  
above mentioned fatality（in the DF），in order to have a betteridea  
if this was another sylvan（jungle or forest）YF case or was truly a  
CaSe Of urban YF virus transni5Sio正． The74ato Grosso deathis very  
llkely a sylvan YF case．  
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Aninteractive ProMED health map of Bra2：il5howing thelocation of  
Goias and Mato Grosso states and the Federal District can be accessed，  

at：＜幽＞．一Hod．TY】】   

★★★★★★  

【2】Paraguay  

Date：Sun 17 Feb 2008  

Source： Milenio・COm（in Spanish，tranS・＆ su皿n・Mod・TY，edited】  帥＞  
Health authorities reported this Sunday【17 Feb 2008】that a  
39－year－01d woman died Saturday night【16 Feb 2008］，after a week of  
intensive therapyin a hospitaiin the capital［A5unCion］．  

Atleast 6 people have diedin Paraguay a5 a reSuit of the ye11ow  
fever（YF）outbreak which has the entire population on alert，and  
responding with a rnassive（influx going to】vaccination centers，the  
government announced． Thousands of citizens went to the health  
CenterSin the capitalwhere massive vaccinationis taking place．  

This weekend，the country reCeived 944 000 doses of【YF］vaccine from  
Brazil，Of which 800 000 were donated by the government of the  
neighboring country and144 000were furnished by the Panamerican  
Health Organi2：ation．  

Nicanor Duarte，the President of Paraguay，this past Friday【15 Feb  
2008］declared a nationalstate of emergency to addres5 the YF  
Outbreak，SO that the［governmental】authorities can dealwith this  
health emergency．  

Comicated by：  ProKED－PORで＜p坤＞  
【Given the massive vaccination canpaignin the capitalcity′it  
appears that the previous urban YF cases that were acquired there  
have generated considerable concern（panic？）on the part of both the  
gove工Tunent and the citi2：enS． Prb旺ED－mailwould beinterested to know  
if similar vaccination caⅡpaigns are being carried outin other areas  
of Paraguay． Brazil，Which had embargoed the export of the YF  
VaCCine produced there，has shown remarkable public health  
Citizenship by providing vaccine to Paraguayin a very timely waY，  
despite continuing YF casesin Brazil・  

AⅡ仏p Of Paraguay can be accessed at：  
帥edu／maDS／ameユ‥icas／9AfAquayW＞・ －Mod・TY］  
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○セロコンバージョンと関連した供血者血祭検体中のサイトメガロウイルスDNAの高頻度陽性  

背景：ヒトサイトメガロウイルス（CMV）は、血液細胞に潜伏感染すると考えられている。免疫不全患者の輸血感染（TT－CMV）は、  
使用上の注意記載状況・  

CMV一血清反応陰性成分または白血球除去成分を使用しても発現する。  
その他参考事項等  

合成血「日赤」  

研                        照射合成血「日赤」  

究  合成血－LR「日赤」  

報  
結果：CMVDNAは、新たに血清反応陽性となった供血者の血祭検体の44％に反復的に検出された（直近前回の血清反応陰性      照射合成血－LR「日赤」  
成分供血までの期間に応じて12％～62％の範囲）。継続的な血清反応陽性または血清反応陰性供血者はいずれも、CMVDNA  

告  

概 ′   

要   
vcJD等の伝播のリスク  

考えられる。本試験ではウインドウ期が検出可能で、再燃は検出できなかったため、血清反応陰性供血者由来の白血球除去血  
液の輸血には、1年以上血清反応陽性である供血者由来白血球除去血硬の輸血と比較して、TT－CMVの高いリスクが示される  

可能性が考えられた。   

報告企業の意見  今後の対応   

新規CMV血清反応陽性供血者は血祭中のCMVDNA陽性率    CMV感染に関する新たな知見等について今後も情報の収集に努め   
が高く、白血球除去を実施していてもTT－CMV残存リスクの重  

大原因であると考えられるとの報告である。  
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Highprevalenceofcytomegal0virusDNAinplasmasamplesof  

blooddonorsinconnectionwithseroconversion  

故地ag椚α那，58鋸乃g肘〟聯れA乃d柁α且肋励Ak甜乃ゐrUね∽∝丸5f喝舟fedGoe喝  

α乃d肋なer月b乃乃王g  

umancytomegal0viruS（CMV）isanubiqui－  
tousβ－herpesviruS CauSingmostlya＄ymp－  
tomaticormildmononucleosislikeinfbcl：ions  

inimmunocompetentsu叫ectsIwithapreva－  H  BACKGROUND：Humancytomega10Virus（CMV）is  

COnSideredtolatentlyinfectbJoodcells．Transfusion－  

transmittedinfection（TTCMV）0＝mrnunocompronised  

PatientsoccursdespitetheuseofCMV－SerOnegativeor  
leuko帽duc8d units．  

STUDYDESIGNANDMETHODS：Thepreva］enceof  
CMVDNAinpIasmawasinvestigatedin82blood  
donorswhohadpreviouslybeenseronegativeforCMV  
andshowedanti・CMVimmunog10bulinGforthefirst  

time．598blooddonorswhowereseropositiveforat  
Ieastllyear，and150seronegativeb100ddonors．1na  

S早COndpartofthestudy，theovera”prevaJenceofCMV  

DNAinb100ddonationswasassessedbasedon31．745  
donations．  

R∈SULJS：CMVDNAwasrepeatedlydetectedin  

Plasmasamplesof44percentofnewlyseropositive  
donors（12％62％，dependingonth占intervaltothelast  

SerOnegativedonation）．A‖steadiIyseropositiveor  

SerOnegativedonorswerene9ativeforthepresenceof  
CMVDNA．DetectionofCMVDNAinconnectionwith  

SerOCOnVerSionwasaccompaniedbysignificantly  
increasedneopterin，increaseda］anineaminotrans■  

feras8，andreducedwhiteb10dcellcounts，butthe  

SenSitivityofthesesurrogatemarkerswason吋  

71percent・Theovera（lprevalenceofCMVDNAin  

b］00dproductsduetopnmaryCMVinfectionofdonors  
WaSatIeastO．13percent．  

CONCLUSION：Viremiaofnewlyseropositivedonors  
maybeanimportantreasonfortheresidualriskof  
TトCMVdespiteleukoreduction．Furthermore，tranSfu－  

SionofWBC－reducedbloodcomponentsfromsero－  

negativedonorscouldirnp［yagreaterriskofTT－CMV  

thantransfusionofWBC－reducedbloodfromdonors  

Whohavebeenseropositiveforatleastlyearibecause  
Window－Phasedonationsbutnoreactivationcouldbe  
detectedinthisstudy．  

1ence ofbetween40andlOOpercentinadult popda－  
tions・2 contraTny，infection ofimmunocompromised  
PatientswithCMVisasigni丘cantcauseofmorbiditYand  
mortalitylSymptOmSOfCMVinねctioninthesepadents  
COVerabroadrangefromdirectmanifbstationsofviral  
replicationlike fever，leukopenia，thrombocytopenia．  
hepatitis．enteritis，andpneum0miatoindirect′＄equelae  

likean elevatedriskfbrrenalallograftrejectionor’zm  
impairedcellularimmuneresponse．3・4   

AnimportantrouteofinfectionforriskgTOupSlike  
SerOnegadve reclplentS Ofmarrowtransplants ornew－  
bornsisassumedtobetranSmissionofCMVbyblood  
productsfromlaten也yinfectedblooddonors（SOCa11ed  
transfusion－tranSmittedCMVinfbc血ntmcMV】）．Even  

iftheexactsitesandmechanismsoflatencystiuremainto  
be clafiAed，CMVDNAhas repeatedlybeenfoundin  
peripheralblood white blood cells（WBCs）ofhealthy，  

CMV－SerOpOSitiveindividuals，eSpeCiallyincellsofthe  

myeloidlineage．5JS   
Consequendy，leukodepletionofbloodproductsand  

inventories of seronegative blood donors have been 
employedtoreducetheratesofTr－CMVsincethe1980s．7・8  
Evenafterimplementationofthesestrategies．however，  

ABBREVLAnONS：CRP＝C－feaCtiveprotein；Tr－CMV＝  

tranSfusion－trむISmittedcytomegal0vinlS．  
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CMVDNAINPLASMAOFBLOODDONORS  

“break一through”infbctionspersistwithratesashighasl  
to3percent of traJISfused highTrisk patients．9‾15The  
impactofactiveCMVinfectio110fdonorsrbothprimaTy  
andreactivated）withtransmissionofinfectiousviruSaSa  
reason for these break－throughinfectionsis discussed  

controversiauy・）6→18   

Tbourknowledge，infectiousviruShasneverdirecdy  
beendetectedinleukodepletedbloodcomponents，This  
maybeduetotherelativelypoorsensitivityofcommonly  
appliedviralculturesorshe11vialassays19evenifmore  
sensitivemethodshavebeendescribedrecently12OcMV  
DNAinserumorplasma，Ontheotherhand．isassociated  
withactiveCMVinlbction21aLndusedroutinelyfordiag－  
nosisandmonitoringofCMVinfectionsinriskgroupslike  
transplant recipien－s220r aCquiredimmune de鮎iency  
Symdrome（AIDS）patients．23  

Drewand coworkers17found CMV DNAin thelast  

SerOnegativesampleoflof192donors（0・5％）andinthe  
丘rstseropositivesampleof2donors（1．0％）．bothofwhom  
wereexcludedfromdonationbecauseofelevatedalanine  

aminotransfbrase（AIJ）．Thiscontrastswiththe丘ndings  
OfZ弧gheuiniandcoueagues24whodetectedCMVDNAin  
plasmaof40f5adolescentswithCMVseroconversion，  
butsoLarnofurtherstudyhasaddressedtheprevalenceof  
CMVDNAassociatedwithseroconversionofdonors．  

Becausetheactualdateofseroconversioncanbeany  
pointbetweenthelastseronegativeandthenrstseroposi－  
tivedonation，theprevalenceofCMVDNAintheplasma  
Of丘rst－timeseropositivedonorswouldbeexpectedtobe  
higheriflheintervalsincethelastseronegativesampleis  
relativelyshort．Nevertheless．therearenodataaboutthe  
COrrelation betweeninterdonationintervalaIld preva－  
lence ofCMVDNAin plasma ofnewlyseroconverted  
donors or the variationsinprevalences of CMV DNA  
betwcendj仔erentdonorco11ectives．  

Therefore，WeCOnductedaprospectivestudy，grOuP－  
1ngneWlyseropositivedonorsaccordingtotheinterval  
SincetheirlastseronegativesampleandmeasuringCMV  
DNAinplasmasamplesbeforeandafterseroconversion．  
AnothefObjectiveofourstudywastodeterminethesen－  
Sitivityofsu∫rOgatemafkersforviralinftctions．1ikeneop－  

terin．AlエOrWBCcountfbrthedetectionofCMVDNAin  

plasmainconnectionwithseroconversion．  

MATERIALSANDMETHOPS 1   

Blood donors 

BetweerlAngust2000 andJune2004，apprOXimately  
12，800volunteerregularblooddonors（47％female，53％  

male）donatedapproximately34，000whole－blooddolla－  
tionsperyear（41％byfemaleand59％bymaledonors）．  
Theywerebetween18and67yearsoldandhealthyand  
gaveinformedconsentbeforethedonatioIl．Outofthis  
blooddonorcollective，Weinvestigated82well－defined  
CMVseroconversioncases．whereasthetotalnumberof  

CMVsefOCOnVerSionsduringthis period has notbeen  
determined・Donorsweregroupedaccordingtotheinteト  
ValsincethelastseronegativesamPle，withintervalsof  
lessthan120．120to729，and730daysormore．   

Addidona11y15981atentlyinfectedblooddonorswho  
hadbeenseropositivebratleastlyearwereincludedill  
thisstudy．1480fwhomhadbeenexcludedfromdonation  
becauseofelevatedAu、（morethan73U／Lorl12U／Lfbr  

female and maledonors．respectively）・Samplingdates  
fromlatentlyinfected donors were distributed evenly  
throughouttheyearconsideringpotentialseasonalreac－  
tivations・16Atotalof150CMV－SerOnegativedonorswere  
testedforCMVDNAascontroIs．  

Inafurtherpartofthestudy；al1avai1ablesamples丘om  
pfeviouslyseronegativedonorswhowererepeatedlyreac－  
tivein the recombinantCMVimmunoglobutinG（IgG）  

enzyme－1inkcdimmunosorbent assay（ELISA）between  
TanuaryandDecember2006weretestedbypolymeraSe  
ChainfeaCtion（PCR）todeterminetheminimumrateof  
CMVDNAl）OSitivedonationsduetopnmaryChⅣinfec－  

tionofdonorsinourdonorpopulation．  

Blood specimens 

Whole－bloodsampleswerecollectedin5．5－mLtubescon－  
taining potassiLum一ethylenediaminetetraacetate（EDTA）  
a【a collCentration ofl．6mg EDTA per miuniter of  
blood（Monovette．Sarstedt，Ntimbrecht，Germany）．Such  
Sampleswerecentrifugedat3291×gぬr4minutesand  

EDTA plasma was sepa∫ated within24hours．Plasma  
SpeCimerlS Were StOredat4to80C fbrnolongerthan  
72hoursoratlessthan－30QCumtilfurtherprocesslng．  

Becauseoftheimpossibilityofdeterminingtheactual  
seroconversion date，the date of the甫rst seropositive  
sample from a previously seronegative donor was 
assumedtobethedateofseroconversion．  

StandardandcontroIspecimens  

HumanCMVquantitatedviralDNAcontrol，AD169strain，  
LotllO－018（AdvanCed BiotechnologiesI皿C．，Columbia，  
MD）wasusedtodeterIninethedetectionlimitoftheCMV  
PCR（TもqMan．Applied Biosystems，Foster City，CA）  
described belowand to quantify CMV DNA－POSitive  
SamPles．ⅠγOphiuzedCMVDNA－POSitive cellsfrom an  
externalproficiencytestingprogram（hstande・Ⅴ，Dtissel－  

dorf，Germany）wereusedaspositivesamplesbrthe  
developmentandoptlmizationofdle恥qManCMVPCR・  

CMVser？10gy  

Anti－CMVscrecnLngWaSperfomedwithanautomated  
enzymeimmunoassaytodetectIgGantibodiesagainst  
the autologousfusion proteins CGland CG2（Biotest  
AntトCMVrecombinantIgGELISA，BiotestAG′Dreieich・  

VoJume47．November2007 TRANSFUSION1973  
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ZIEMANN∈TAL  

Germany）・Reactivesampleswereretestedinduplicate  
andconsideredtoberepeatedlyreactiveifatleastoneof  
thetworepetitionsalsogaveapositiveresult．lnthe丘rst  
partofthestudy．repeatedlyreactivesampleswerefurther  
COn鮎med byanautOmated ELISAwithAD169－COated  
micropartides（AxSYM CMVlgG，Abbott GmbfI，Wies－  

baden，Germany）・  

tively to CMVsequencesthat had been submitted to  
Variousdatabases．Thesequencealignmentsensuredthat  
thepnmerswerehomologousatthelast12nucleo也desat  
the3’endinallofthesequencesandshowedamaximum  
Of one single－nuCleo也de polymOrphism at the upper  
SequenCe．Thel払qManprobeshowed100perCenthomol－  

OgyOrOnlyonemismatchtoalloftheCMVhits．Seventeen  
non－CMVBuSThi（SeaChtoonlyoneofthethreeCMV  
Oligonucleotidesensu∫edthatnootherorganismcouldbe  
detectedwiththismethod．   

AsequencefromthehumanC－reaCtiveprotein（CRP）  
gene．whichwasfbundtobedetectableinhumanplasma  
WaSCOampli負edineachreactionasintemalcontrol．25The  
CMVprobewaslabeledw正hfÅMasreporterandTAMRA  
asquencherandtheCRPprobewithⅥCand恥MR＾dyes・  
TheCMVprimersandprobewerecustom－Symthesizedby  
Eurogentec（Liege，Belgium），theCRPprobebyApplied  
Biosystems（Wbiterstadt，Germany）．andtheCRPprimers  
byTIBMolbiol（Berlin，Germany）．Thesequencesofal1the  
Oligonucleotidesareprovidedinnblel．  

PCRexperimentswerecarriedoutinspecialoptical  
tubes（MicroAmpopticaltubes／caps．PEAppliedBiosys－  
tems，FosterCity；CA）inatotalvolumeof50卜L．Concen－  
tra也onsofMgC12．CMVprobeandprimerswereoptimized  

bymeansofchessboardtitrations．Finalconcentrations  
Were3．5mmolperLforMgC12．150nmolperLforCMV  

fbrwardprimer．300nmolperL払rtherespectjvereverse  

pnmer．and250nmolperLfortheCMVprobe．Thecon－  

CentrationoftheCRPprobewas100nmolperLwhereas  
thoseoftheCRPprimerswerelimitedto40nmolperL  
each．ThermalcyclerconditionswerelOminutesat950C  
bllowedby40cyclesof15secondsat950Candlminuteat  
600C．Threshold values were calculated asthe upper  
lO－fbldstandarddeviation（SD）ofthebackgroundfluo－  
rescencesignalmeasuredoverthebaselinefromCycle3  
toCycle30．Resultswereinterpretedasfb1lows：aCTOfle＄S  
than40i＄POSitive；aCTOfequ叫to40isnegative．   

Tbdeterminethe95percentdetectionlimitofthe  
ThqManCMVPCR，Weinvestigatedsem止ogarithmicdilu－  

tionsoftheCMVquantitatedviralDNAcontroIcontain－  
ingbetween102andlO一心genomeequivalentsperllL  
（geq／PL）ofCMVstrainAD169・¶〝enty－eightsamplesof  
eachconcentra也onwereprocessedinfourconsecutive  
ThqMaIIPCRproceduresaccordingtoourprotocolbr  

NucIeicaeidisolation  

DNA打omlmLofEDTA－plasmawaspreparedusingthe  
Extractor（NucliSensTM．bioM6rieuxDeutschlandGmbH，  

Ntirtingen，Germany）according tothe manufacturer’s  
protocol for pooled plasma or serum samples up to 
2．OmLTbincreasethenucleicacidyield，Weaddedafirst  
incubationstepof阻mPlestogetherwiththelysisbufbr，  
Whichisbased onguanidinethiocyanate at600Cwith  
horizontalshaking at110r．p．m．for30m血ut鱒．Tbtal  
nucleicacidsfromlmLofplasmawereelutedin50l⊥Lof  
elutionbu蝕！rOfwhich20llLwasinvestigatedinonePCR  
experimenttodetectCMVDNA．   

Duringthelastpartofthestudybetweenlanuaryand  
December2006，DNAfromlmLofEDTA－plasmawas  
isolated withmagnetic extracdon reagents（NucliSens，  

bioM6fieux．Boxtel，the Netherlands）according tothe  
manuhcturer’sins血Cdons．  

l   ブ   

TaqMan PCR 

For ampuficationand simultaneous detection of PCR  
products，Wedeveloped a．novelapproach based on a  
quantitative PCR core kit（qPCR，Eurogentec，Seraing，  
Bel由um）onasequencedetectionsystem（ABIPrism7700  
SDS，Applied Biosystems）．Primers and 凸uoroge血c  
ThqManprobefbrCMVDNAdetectionwerechosenafter  
COmpaJativeanalysis of68sequences containingthe  
glycoproteinBregionofthcCMVgenome．whichwere  
available from the GenBank Nucleotide Database 

withcomputer software（OMIG人Vbrsion2．0，0Ⅹbrd  
MoleculazlOxford，UK）．In addition，We performed a  
nucleotide－nuCleotide BLAST searchvia the hternet at  

http：／／www．nd）i．nlm．nih．gov／BL＾ST／forthechosenoli－  

gonucleotides．Fottheforward primer．1払qManprobe．  
andreverseprlmef．Wefound84，80．and84hits，reSpeC－  

TA8LEl．PriI¶Orand  robese  uen（：eS  

MeLtingtemperature（℃）  0月gonucleolk始  ＄equenc05′→3′   

CMV   
Fon〟adprimor   
■bqManprobo   
Rev8帽8Pdmer  

CRP   
Forw訂dprimer  
l如Manplりbo   
Revo椅8PnmOr  

CCCTCAAGTATGGAGATGTGGTG 
FAM－AACACCACCAAG171CCCCIWCGCGTG－T＾MRA  
AGCGA刷GATCCGTACCCTG   

CCTGACCAGCCTCTCTCJrTGC  
VICJTTTGGCCAGACAGGTAAGGGCCACC－174MR＾  
TGCAGTCmGACCCCACCC  
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CMVDNAJNPLASMAOFBLOODDONORS  

plasma samples・The95percent detectionlimit was  
calculated by means ofprobit analysis・Quantification  
ofCMVDN＾－POSitivesampleswascarriedoutbymeans  

of a standard curve derived from these validation 
experiments・  

Thepercentage ofpa也ents potential1y transfusedwith  
CMVDNA－pOSitivebloodcomponentsduetoprimary  
CMVinfectiorlOfdonorswascalculatedaccordingtothe  
brm山a  

％Patients＝100×Ll一（l－p）numberofu血traJuhJSd ］．  

lnthisformula，pdenotestheproportionofCMVDNA－  
POSitive donations related to alldonations．Therefore，  
（1－p）istheprobabilityofdonationsbeingnegativefor  
thepresenceofCMVDNA，and（1－p）nistheprobability  
OfnuflitsofbloodfromdibrentdonationsaLbeingnega－  
tiveforCMVDNA・Sol－（1－p）nequalstheprobabili吋Of  
nunitsbloodcontainingatleastoneCMVDNA－pOSitive  
uIlit．  

RESULJS   

TaqMan PCR 

OflO55plasma samples testedbyThqMan PCR，1042  
（98．8％）wereclearlypositiveornegative，WhefeaS Only  
13（1．2％）showedambiguous results．These were due  
to insuBicient sample volume for repeated testing  
（6samples）orequivocalresuLtsevenofrepea【edtesting  

（7sa皿pleswith2positiveand2negativeresultseach）．  

Al1samples with ambiguous results were excluded  
fromanalysis．   

The95percentdetectionlimitoftheThqManPCR  
WaS Calculated to be 4．88geq per PCR procedure  
（3．66－8．22geq／PCR）withsemilogarithmic dilutions of  
CMVquantitatedviralDNAcontrolmble2）．Forl－mL  
PlasmaspecinlenS，itwouldcorrespondtoapproximately  
13・5geq per mL，if an e缶cacy of DNAisolation of  
90percentisassumed．ThemeanCMVDNAconcentra－  
tioninpositivesamPleswas166geqpermL（SD，395geq／  
mL），Withamaximumofapproximately3200geqpermL・  

DiagnosjsofCMVDNAemia  

Al1sampleswereanalyzedbyThqManPCRinduplicate・  
SanlPleswithinvalidintemalcontroldrdivefgingresults  
WerereteStedtwice．．DNAemiawasdiagnosedbyrepro－  

duciblypositiveresults・  

SurrogaterTlarkersforvira］infections  

Aspar【oftheroutineblooddonorscreenlng′ALrlevels  
weredeterminedbythestandardIFCCmethodat370C  
（GPTAU汀IiquidIFCC，MedizintechnikGuder，BadOeyT  
nhausen．Germany）withanautomatedanalyzer（COBAS  
MiraplusCC，RocheDiagnosticsTnstrumentSCenter，Rot－  

kreuz，Switzerland）．ALr screening was mandatoryin  
Germanyuntj12004withlimitsfbrdonofadmissionofno  
morethan73andl12UperLfbrfemaleandmaledonors，  
respectively・WBCcountsweremeasuredwithanautO－  
mated hematology analy2X：ー（Coulter Gen S，Beckman  
Coulter．KreEbld，GermaJly）．   

1nasubgroupof56samples，theneopterinconcen－  
tration was analyzed by an EuSA（neopterin ELISA  
RE59349，IBLhnmunoBiologicalLaboratories，Hamburg，  
Germany】．Thecuto仔valuefbfelevatedneopterinwasset  

atlOnl1101per Lrepresentingthe98thperCentne Ofa  
healthy asymptomatic population.26 

Statjstica［analysis  

Unless stated otherwise，meanS are Calculatedas arithT  

meticmeanS±SD．Con丘denceintervals（CIs）werecalcu－  

latedwithapvalueofO．05・Di鮎rencesbetweengroups  
wereexaminedwiththeUtest．Calculationswereassisted  

by database and statisticalprogramS（Excel，Microsof【  
Corp．，Red皿Ond．WA；SPSS，SPSSblC・，Chicago，IL）・The  
probability ofappearance ofCMV DNAinplasma of  
latendyinfbcted blood donorswas calculatedwiththe  
upperlimitsofl－αCOn負denceintervalsofthebinomica】  
distributionfbranalevelofO．05．   

ThesensitivityofsufrOgatemarkersfordetectionof  
CMV DNA－pOSitive donations was calculated asthe  
numberofCMVDNAl）OSitivedonationswithelevated  
markersrelatedtothetotalnumberofCMVDNA－POSidve  
donations tested fbr this marker．For neopterin，fbr  

instance．thisresultsinthefbrmula   

Sensitivity＝（NumberofCMVDNA－pOSitivedonations   
withelevatedneopterin）／（NumberofCMVDNA－  

POSitivedonationstestedfbrneopterin）．  

CMV DNA in connection 

withseroconversion’ofb（00ddonors  

Eighty－tWO blood donors who were previously tested  
negativeforthepresenceofCMVIgGantibodiesatthe  

TABLE2．Observedfrequencie＄inTaqManCMV  
PCR  

Standard  Number of Observed 
（geqPCRprocedu（e）  subiects responses Probit  

皿
皿
．
9
9
9
．
7
8
〝
．
3
8
〝
一
2
6
3
 
 

1
一
l
 
（
U
 
（
U
 
∧
U
 
O
 
 

28  28  

28  28  

28  28  

28  21  

28  15  

27■  4  

●OnesubiectwasexcludedduetonegaliveresuItsforCRP   
DNA．  
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CMVDNAin暮atentIyinfectedand  
SerOnegativeb100ddonors  

Auplasmasamplesof150seronegativeand4501atently  
infecteddonorswl10hadbeenseropositiveforatleast  
lyearweretestednegativeforthepresenceofCMVDNA．  
Additionallyl148samplesoflatentlyinfbcteddonorswith  
elevatedAIJwereavai1ablewithmeanAu’1evelsofl13U  
perL（range，76－906U／L）．Thesesamples，tOO．anteSted  
negative fbrthe presence ofCMVDNA．Basedonthe  
Samplesize，theproportionofCMVDN＾－pOSitivedonors  
relatedtothetotaldonorpopulation（95％CI）wasesti－  

matedtobelessthan O・5percentfbrlatentlyinfbcted  
donorsandnomorethan2percentforlatentlyinfbcted  
donorswithelevatedAu’orseronegativedonors．  

％
 
 

％
 
 

n
）
 
 

《
U
 
 
 

6
 

4
 
 

ぎ
≡
S
O
（
T
く
Z
凸
＞
≡
U
 
 

Overa”prevalenceofCMVDNAinbl00ddonatlons  
h2006，102previouslyseronegativedonorstestedrepeat－  
edlナreactiveintherecombinanttgGELISA・Thiscorre－  
SPOndstoanannualseroconversionrateofO．8percent  
relativetothetotaldonorpopulation．   

Thirty－Sixdonations丘dmnewlyseropositivedonors  
（41％ofavailablesanPles）testedrepeatedlyposidvefbr  
CMVDNA・AssumingtheprevalenceofCMVDNAinthe  
丘rstseropositivedonation to be41percentforal1102  
seroconversioncasesresull：SinaminimumrateofCMV  

DNA－pOSitive units of420f15，094seropositive ulits 
（0．28％）or420f31，745units（0．13％）．iftheCMVserostatus  

isnottakenintoconsideration（Fig．2）．Theseratesunder．  
estimate the actual prevalence of CMV DNA-positive 
units，becausebothwindow－phasedonationsandfurther  
seropositivedonationscontainingCMVDNAhavebeen  
lgnOred．  

Lessthan120 120to729  7300rmOre  

lnten／alsincelastseronegativedonation（days）   

Fi8．l．PrevalenceoECMVDNAinph＄maOEnewlyseropo＄itive  

donors（れい＝79）hdept！mdenceon血einterⅥ止＄hce血elast  

＄e川叩伽esample．P代血knc田a托S血own舶pe托enta名田  

Wlth95tmJltCLTTLePerCentageOFCMVDNATPOSitive  
d0110rSWa＆中名m姐camdy卯aler姐erlnteⅣd80fles51tlan  

120d明碍．  

timeoftheirlastdonationwererepeatedlyreactiveinboth  
anti－CMVassaysandfurtherinvestigatedforthepresence  
OfCMVDNA．Thirty－Sixof82newlyseropositivesamples  

（44％）wererepeatedlypositiveforthepresenceofCMV  
DNAbylもqManPCR．TheprevalenceofCMVDNAwas  

占ignificantlyhigheriftheintervalsincethellastseronega－  
tivedonationwasles＄than120days（p＜0．Ol）．whereas  
furtherdifFbrencesbetweendonorswithlongerintervals  
WerenOtSignificant（Fig．I）．   

1n68（83％）of82seroconver＄ioncases．weinvesti一  

gatedthelastCMVIseronegativedonationbefbreserocon－  
VerSion．Thisway，Weidenti丘ed2reproduciblyCMVDNA－  

positivewindow－Phasedonations（2．9％），68and98days  

befbrethe魚柑tCMV－SerOpOSitivedonation．   

Asecondseropositivesamplewasavailable丘om71  
（87％）of82donors．Sixty－tWO Ofthese samples（76％）  

Were drawn withinlyear afterthefirst seroposidve  
Sample．Samplesfrom4donorswerereproduciblyCMV  
DNJLpositive on Days3，5，20．and84afterthefirst  
SerOpOSitive sample，reSpeCtively CThble3）．Further  
plasma samples were available餌）m Only20fthese  
donors．BothtestedCMVDNA－negativeonDay97and  
207．respectively．So CMVDNjhegativesampleswere  
引取ilablefrom590f82donors（72％）withinlyearafter  
thefirstseroposidvesimple，Whereasnosampletested  
CMVDNATpOSitivelyearormoreafterthe丘rstsero－  
positivesa皿ple．  

1976 TRANSFUS］ON Volume47，Novembcr2007  

SurrogatemarkersforCMVDNAemia  

ThethreecommonsufrOgatemarkersfbrsubclinicalviral  
in托ctions，neOpterin，AIエandWBCcdunt，havebeen  
testedincomparisontqCMVDNA・Nevdyseropositive  
donorswith CMV DNAemia had signiGcantly higher  
neopterinandAuvaluesJaSWeuaSSignificantlylower  
WBC countS COmPared・tO neWly seropositive donors  
withoutdetectableCMVDNAinplasma．ThebestsellSi－  

tivity was achieved by the neopterinEuSA・Which  
detected61percentofCMVDNATPOSitivesamples・The  
sensitivity？fA汀was42percentifanyvaluesputside  

theI10rmai・rangeWereCOnSidered・AIXvaluesabovt，the  
formerGermannationallimitsfbrdonoradmission（＞73  

0rl12U／Lbrfbmaleandmaledonors，reSpeCtive研Were  

detectedinonly40f36CMVDN＾－pOSitivedonorsandin  
nocMVDNArnegativedonoLThisequalsasensitivityof  
llpercenL   

WBCcountswereslightlylowin60f36CMVDNA－  
positive subjects rbetween3，4×109and3・9×109／L），  
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TA8LE3．CMV DNAin  ,lasma sam 

Numbero†  CMVDN＾  

SamPJes  Posith／e  Negative  ExcIuded  DonorstaIus  

Seronegative donors 
Donors with seroconversion 

Lastse和∩8galivesamplo   
Rrstsoropos抽v8SamPle   
Secondseropos拍v8SamPIe  

Donorswhoweres8rOPOSitiv8forat［eastlyear  
Donorswithe）evatcdALJ‡‡whoweres8rOPOSitiveIo（atIeastlyear  

150  0（0％）  150（100％）  0（0％）  

2†（3％）  

36（44％）  

4¶（6％）  

0（0％）  

0（0％）  

凸
0
 
2
・
1
 
0
 
凸
0
 
 

6
 
8
 
7
 
5
 
4
 
 

4
 
1
 
 

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  

Vo（ume47，November2007 TRANSFUSlON1977   

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†  

d
「
白
 
 

a
m
・
犯
 
 

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
0
馳
4
5
3
3
6
2
Ⅳ
7
2
 
 

§
 
 

。
 

。
。
。
。
。
。
。
。
3
・
。
2
・
8
 
 

1
 
 

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  

8
 
 

■ 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。  

⑳   
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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  

◎2008WILEYJLISS，Ⅰ鱒・  
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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．   

よ肋d．Ⅵ和ヱ．DOIlO．100叫匝Ⅳ  
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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  

J．肋d．V三和ヱ．DOIlO．1002βmv  

141   



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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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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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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販売名（企業名）  
合成血－LR「日赤」（日本赤十字社）  

30．［2］AgenceFrancePress（AFP）  

照射合成血－LR「日赤」（日本赤十字社）   report，2007Nov30．  

○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．  

CoⅡm土cated by：  
p工d虻ED－mallRapporteuごHa工iamneI‡opp   

★★★★★★  

【2】  

Date：Fri 30 Ⅳ0V 2007  
Sou工Ce：九9emCe F工anCe Pre55（AFP）工epO工t【edited】  
＜bt亡p：／／afp．q00qle．com／a工ticle／Aleq旺5う8JbYkvCqpu耶91甘D4ZうGnYZeA q＞  

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   

http：／／www．promedmail．0rg／pIs／promed／f？p＝2400：1001：13118188367355991829：：NO：：F2400．PlOOl．．．2008／01／1   
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patients are currentlyin anisolation ward．   

Virologists say previous strains destroyed the linings of blood 
⊂apillaries and vessels，prOmPting fluids to drain out of the  
Circulatory system through the bodyls orifices and pores／killing the  
Victim through shock・But thereis not much bleedingin the new  
Strain that appears to killits victim5after provoking a high fever，  
they 5ay・   

Authorities have assembled epidemiologists and virologists in the 
affected district to monitor the disease・叩We have put our people on  
alert for anYOne Whoi5 COrnPiaining of fever，abdominalpain，  

VOmlting■and has developed rashes，TT Okware said，referring to the  
early syTnPtOrnS Of the disease caused by the new strain．   

Ån outbreak of Ebola，a highly contaglOu5 disease that can have  

fatality rates as high as 90percentr ki11ed atleast170peoplein  
northern Uganda，s Gulu districtin 2000．A sim⊥1ar outbreak ha5  

killed atleast 26peoplein the West KasaireglOn Of the Democratic  
Republic of Congoin recent weeks，aCCOrding to the countryIs Health  
Minister Victor：吋akwenge Kaput．   

Zt spreads by direct hunan contact，eSpeCia11y throughinfected  
blood．The Ebola virus wa5 first identifiedin1976in Sudan andin a  

nearby region of Democratic Republic of the Congo（then Zaire）．  

Outbreaks of Ebola have also occurredin the 工VOry Coast and Gabon．  

CorEmicated by：  

p工OMED－ma土1  

romed（∋  romedmail．or  

【The differencein symptom5 0f the disease associated with this new  
Strain of Ebola viru5，anditsless hemorrhagic presentation，may  
accountin part for the deiayinidentifying the cause5 0f the  
Outbreak・On the basis of the WHO reportit mst be presuned that the  
disease vas presentin the reglOn for severalweeks prior to  
recognition of thelst case onlO Nov 2007．   

Åninteractive map of the Bundibugyo reglOn Of Vestern Ugandais available at  
＜http：／／w㈲．mapiarldia．co皿／uqanda／bundibuqyo／＞．一 Mod．CP］  
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Ha工bu工9hemo工rha9ic fever 一 V9anda  
Marburg hemorrhagic fever，Uganda  
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2007．12．17  該当なし  

RezzaG，NicolettiL，AngeuniR．  

一般的名称  （製造承認書に記載なし）   RomiR，FinarelliAC，PanningM．  

CordioliP，FDrtunaC，BorosS，  
公表国  

合成血「日赤」（日本赤十字社）  

照射合成血「日赤」（日本赤十字社）  
研究報告の公表状況     Magur8nOF，SilviG，AngeliniP， DottoriM，CiufbliniMG，MajoriGC．  

販売名（企業名）  
合成血－LRr日赤」（日本赤十字社）  

C8SSOneA；CHIKVstudygroup．  
Lancet．2007Dec1；370（9602）：1840－  

イタリア  

照射合成血－LR「日赤」（日本赤十字社）   
6．  

○イタリアでのチクングニヤクイルス感染症：温帯地域におけるアウトブレイク  

背景：ヤプカ類（Aedesspp．）によって伝播されるチクングニヤウイルス（CHIKV）は、近年インド洋諸島やインド亜大陸において複  
使用上の注意記載状況－  

数のアウトブレイクを引き起こした。ここではイタリアでのアウトブレイクを報告する。  
その他参考事項等  

研                       合成血「日赤」 照射合成血「日赤」   方法：イタリア北東部の隣りあった2つの村で原因不明の発熱性疾患が多数報告された後、主要感染源と伝播形態を特定するた   めのアウトブレイク調査を実施した。能動的サーベイランスシステムも導入した。臨床症例定義は、発熱と関節痛の発症とした。   
究  

照射合成血一LR「日赤」  

報 』ヒ   

血液を介するウイルス、  
要   

vCJD等の伝播のリスク  

興感染症の脅威に対する準備と対策の必要性が強く示唆される。   

報告企業の意見  今後の対応   

2007年7月4日から9月27日までにイタリアにおいてチクングニヤ    日本赤十字社では、輸血感染症対策として問診時に海外渡航歴の   

ウイルス感染症例205例が集団発生し、グローバル化時代にお    有無を確認し、帰国（入国）後4週間は献血不適としている。国内でチ   

ける新興感染症の脅威に対する準備と対策の必要があるとの報    クングニヤ熱が確認されたため、渡航歴確認の徹底を図っている。ま   

告である。  た、チクングニヤ熱の既往歴がある場合、治癒後6カ月間は献血不適  

としている。今後も引き続き、新興・再興感染症の発生状況等に閲す  
る情報の収集に努める。   

lJム」「＝⊃∧／ll／〈＿11nl   
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lntroduction 
QlikungunyaviruS（CHIKV）isanarthropod－bomeviruS  
打an＄m出edtobumanbeingsbyA8血ssppmosq血s・  
A丘α血eisol加ion or血e扇n遁in℃血zanbinl堅持1  

Spdmdi⊂（aSeSandanlmkrofou血e血or加地on  
withCH［ⅩV have been reported′inseveralAfrian  
COuntries，OntheIndianshbcon血ent，andinsoutheast  

A血．王1n血epa5t良wye祉S，aSedesorou血eakbm  
knrepo止doⅥ訂alargeg∞許apl血山a托a血athdudes  
A丘icanislandsinthelndian Ocean andtheIndia皿  
Subcontinent．The丘柑tOftheoutbreaks∝CurredinKenya  
h2∝札丘瓜owedl）yOutbre並son也eComorosIsla皿ds，  
theisland of La R血mion，and other．islandsin dle  
SOu血westIn血nOceユninea和之005，諷dbyahge  
Outbreakinlndiain2005J6．L．Accordingtothemol∝ular  
analysisoftheshinsisohtedonishz）dsin血eIndian  
O⊂eanandinIndia，theepidemicwasGluSedbyavariant  
Or也e⊂細山／eastA丘icmgeno明光OrC軍iIXV～   
DuringtheoutbreakonislandsintheIndianOcean，  

ala∫ge number of traveuers fh）mindustrialised  
COun出e＄鵬也a temperate dimatel）eCame娘tdd  
withCHIKV and weresti11infected on returmig  
home．りIn some oftheseindustdalised⊂Ountries，  

Ad臥班明血涙－aYeCtOrOrCHIXV－Wa＄h仕Oduceda 
numberofyearsagoandisnowwidespread，lOwithan  
espedany high populadon den血y hIta吋u This  
Situationisparticularlythreateningbecauseithsbeen  
SuggeStedthtthestrainofCHIKVinthelndianO⊂eaや  
hsbetteradaptedtoAalbqpic如thanithastoother  
Aedesspp．．Nonetheless，tOdate．nooutbreaksdueto  

152  

thelo⊂altransmissionofCHIKVhavebeenreportedin  
thesecountries．Here，WerePOrtOnalargeoutbreakof  
CHIKVinfktionthato⊂Curredin two neighbouring  
dlagesin旭Iy．t】   

Method5  
Patients  

InI山y祖dA叫ⅣSt，ZOO7二血elo⊂dheal血血to一山e  
provh亡e Or RaYenna．（region or′Em揖a Roma許a，  
northeasternltaly）detectedanunusuallyhighnumber  
of亡aSeSOf龍bri1eil1ness享nCas也glionediCerviaand  
CastiglionediRavenna，tWO§mallvnlagesdividedbya  
riveLTnthesecondweekofAugust，thelocalhealthunit  
implementedana⊂tivesuT・Veillancesystemtoident勒  
bothprospectively and retrospectively，al1individuals  
withfebrilei11ness，Onthebasisofreportsprovidedby  
gen訂alprad丘oners a皿d bospibトemergency units・  
Padentdatawerecollectedwithastandardisedques・  
tionnaire andind11ded age－SeX，Place ofresidence・  
FOuntriesvisited・traVeldates・anddateofonsetof  
symPtOmS・InlateAngust，anOutbreakinves丘gation  
WaSdonetoiden喝dleagentandthesourチeOfthe  
infectionandtobetterunderstandthedynamlCSOfthe  
epidemicor良bde山ness・  

Earlyinthe outbreakinvestigadon．．i血onwith  
C＝IKVwassuspectedtKCauSeOfdinicalsymptomsand  
thehctthatthe£rstpatientwithfebri1eillnesswasa  
印an丘oma⊂Dun仕ya触edもyanou血eakFu也emore，  
血epresen⊂eOr4d叫p加止血eareawasbown・A  
GはeOrCHIWi血onwasde丘neda5血epresenceor  
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highftver（＞38・50C）andiointpainandlivingin．or  
havingvisited，OneOfthetwovilh＄eS；forthisdehition．  
1aboratory⊂On丘rlnation was not required・Individuals  
withftver but noioint paln andthosewiththese  
SymPtOmSWhodidnotliveinthevi1hgesorwhohadnot  
Visitedthemweredeemedtobecasesonlyiflaboratory  
COnfirmahon aS Obtained（ie・pOSidvity to either  
haemagglutinat10ninl1ibitionorPCR）・   

Procedures  

Bloodandserunsampleswerestoredat－－800Cbefbre  
being tested．Samples were testedfor antibodies to  
CHIKVby haemagglutinationinhibition andimitially  
⊂On丘rmedbyplaquereductionneutralisationassaysin  
t、2 ⊂aSeS Who were haemagglutination inhibition－  
t）OSitiYe；bothtestsweredoneatthelstitutoSuperioredi  
Saniti，Rome．11Thereafter，0nlythehaemagglutimtion  
inhibitiontestwasused・Sampleswerealsotestedfor  
antibodiestodengueviruSandyellowftYer，alsowith  
thehaemaggludnationinl1ibitiontest．   
TbdetedthepresenceofviralgenomicRNAinhuman  

SamPles．real－time RTIPCRtargetin8the n甲1gene of  
CHIKVwasdone・TheassaywasbasedontheQiagen  

One S（ep RT・PCR kit，and a25pL reaction volume  

induded3pLRNAextract（QiagenV辻alRNAMinikit），  
40nghlLbovineserumalbumin，400l⊥mOl／Lofeadl  
dNTP，600nmol／LCHIKVsense（tgatcc亡gaCtCaa⊂Cat⊂Ct），  
600nmoりLCHIKVa血－SenSe（gg⊂追a⊂gCaがg紳亡敗d）  
Primers，and200nmol／Lprobe ChikP（FAM・tCCga⊂－  
atcat⊂d⊂CttgCtggC－BladkHoleQuend－erl）・Ampli丘⊂ation  

WaSdoneinaR∝heLightCyder（Indianopolis，lN，USA）  
andinvoIvedthe fb】lowlng StePS：500Cfor30min，  
950Cfor15min，and45repetitionsof950Cfbr15  
then580Cfbr30s．   

PCRwasalsousedtodetectCHIKVinspecimensof  
A albqpictLLSthat were⊂aPturedlocany duringthe  
Outbreak・TbtalRNAwasextradedfiomthesupernataLnt  
Ofanhomogenateofmosquitoesinminimalessential  
medium，uSing TRIzoILS（Invitrogen，Carlsbad，CA，  
USA）），The RNA was retrotranscribed to⊂DNAwith  
SuperScript7Ⅰ（Invitrogen）andrandomprimers．T如o  
di蝕rentPCRprotocoIswereusedonthesamesamples：  
anRTnestedPCRllandarea】・timePCRwithrIbqman  
pTObe．1～   

Twopairsofprimers（CHIKVlO264F／CHIKVl1300R  
and CHIKVlO564F／CHIKVllO81R）1’were used to  

」une2】J抑亡刃  Jdy7 Jゆ叫  仲之1 Jlルコさ  ▲l甲＝ 人甲111血押18 人咽Ⅵt之5対地血1S甲k巾k8坤mk15  

句U作上【pidemkturve  

DistTibutionofdatesof釧SetOfsymptornsbr（HIKVQSeSbypfeSUmedph〔eOfinfection（ie．〔戚iglionedi（eNiaandCastig．ionedjRavenrta，（ervia．0（  
0血ー／unknownl∝ation）．  
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amplifypartoftheElgenedirectly丘omtheextracted  
RNA 丘om RlこPCR－POSi也ve samples．Nudeotide  
Seque皿CeS Were aSSembled with BioEdit so杜ware  
（昭Sion7・0・9・0）andwere山卸d鵬山口usbl 
SO氏ware（VerSionl．6）．Phylogeneti⊂analysisbasedondle  
availal）1epartialElgenesequencesofCHIXVandtree  
reconstmdonsweredonewithMEGAYerSion4．Fordle  

⊂OnStrudonofphylogenetictrees，ther）eighbour・joining  
algorithmandtheKimuratwo－parameterdistancemodel  
WereuSed．Thereliabilityoftheanalysiswasassessedby  
abootstraptestwith1000replications・   

Statisti⊂alanalysis  

In血e present an山ysi5，We COnSidered血ose⊂びeS  
identifiedbetweenluly4andSept27，2007Thedatesof  
theonsetofsymptomsofthecaseswereplottedto丘tthe  
epidemi⊂mrVe．The丘equen⊂ydistributionofthe⊂aSeS’  

maindlaraCterisdcsaLndtheirsJBluandsymptomswere  
見l血1ated．触正ra短S（b血oYerauandsはad丘d吋age  
andsex）wereddatedfbr血etwodlages血atwere  
afhded．R由krados（RR）and血dr95％CIweredso  
estimated．Age・adiustedathckrateswerealso⊂alculated  
Sepamtdybysex．¶1eO出癖nandspreadorCHIKV⊂a5eS  
inthe twoinidal1yaLhctedvinagesweremapped・For  
eadl⊂aSe．theaddressoftheindividualandthedateof  

the onset ofsymptoms were enteredinto Microso丘  
Access2003andlinkedtothelocationsongebreferen⊂ed  
mapsinthegeographi⊂informationsystem（A托Ⅵew＄・3，  
ESRI，Redlands，CA，USA）．   

RoIeoftheんndingsource  
Therewasnofundingsou∫Ceforthisstudy．Allauthors  
had丘IuaCCeSStO山1血edぬ．The⊂OrreSpOIl血gau血or  
hadfinalresponsibilityforth占dedsiontosubmitfor  
publication．   

Results  
205casesofCHIKVin良⊂tionoc⊂urredbetweenluly4to  
Sept27，2007，inRavenna（agurelトⅥlereWereSeVeral  
WaVeSOr⊂aSeS，而dl血enumkrpeakingin血e血豆d  
WeekofAugust．Uptodletimeofthispeak．mostcases  
hado⊂CurredinCastiglionediCerviaandCasdglionedi  
Ravenna・A丘erwards，anda氏erthefirstmosquitocontrol  
measuresintheareathatwasmainlya飽ctedhadbeen  
implemented（OnÅug18）．a newwa把Or⊂おeS W那  
Observed．most of whdlOCCtJrred odside the two  
Y山ages・  

Tbedi5扇b血onorcasesbyage．s既，托Sidence，、加d  
placewhere血e止血donw義．pres叫a⊂q血di＄  

Shownintablel．ThemediaLnageWaS60（rangelT45）  
yea∫S；58（ト92）yea相知mdecasesand62（3－づ5）years  

br良mlecases．Mostpadentsrepo血d血at血eyl加d血  
Orhadvisitedoneofthetwvi11ages．Theotherswere  
SCatteredthroughoutthep？や⊂e・althoughadusterof  

ucぉesduetol∝d七a鮎m旭SlOnWaSrepOrted血G≡鵬a，  
atownof8606inl1abitantsl∝atedabout9ktJfromthe  
Vilhges．7もisduster∝仙rredinarestridedareaofthe  
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town，nearaPublicgatheringpla⊂efrequentedbypeople  
⊂0mingfiom－－OrWhohadvisited－イhstiglionediCervia  
andwhohaddeYdoped血edi5eaSe．   
The丘rstidenti丘edcase，amanOfIndiaLnOriginliving  

inCastiglionediCervia・rePOrkdthathehd聾Otbeen  
abroadduringthepreviousyear．However；arehtiveof  
his，WhohadarrivedinItalyonlune21LtomKerala，  
Irldia（anareaaLftctedbytheCHIKVepidemic），visited  
the man and became ftverish onthe a氏ernoon of  

Iune23，WhenhewasinCastiglionediCervh・Aserum  
SamPlethathadbeencollectedinearlySeptemberfrom  
this man・Whowas assサmedtobetheindexcase・  
Showedhighantibodytitre＄againstCHIKV（＞1：1280）・  
Thisindividualwas exdudedfromthe fhrther data  

analyses・   

Thespatial－temPOralspreadofCHIXVinthepri皿arily  
a晩dedafeaand血erestor血eprol心l⊂eisshownh  
丘gure 2．A丘erthe丘rst cases，Which occurredin  
Castiglione diCervia，thein丘c仕on spread bothby  
CO雨脚i叶おan e叩anSbn or血e p血aⅣduster  
（figure2A，B．andC），andbyjumpingfromplacetophce  
inbothvi1lages，withQSeSdevelopingmorethan2kn  
away丘omthe primary duster（Rgure2B and C）・  
Sporadiccasesandclusters∝CurnngOutSidethevi11ages  
areshownin丘卯∫e2D，  
The attadk rate was5・ヰ％inCasdglione diCerYia  

（115resident⊂aSeSOutOf2134hhbitants）aLnd2・5％in  

C誠晦IionediRavenna（46／1834）・Theattackratedidnot  
d旧もrbd鵬een良mdeand maleindi扇duals叶5％or  
81fim山es ys4・0％of80mdes；RRl・13，95％CI  
O・8ト1・印．nerateofa他止血αea5edwi血相e：1・6％or  
27匹Opleu皿der40yearsof喝e，ヰ・S％or52in山南duals  

褐ed4ト59years－7・0％or57agd6附9yea∫S，姐d  
8・8％orヱSaged80ye訂SOrOlderwerea触td（RR2・7g，  
95％CIl・75一ト39払ー血e仙－59yeⅡSage・gmup；4・21，  

w≠鵬Ianαt．くOm Vd】70如mbモーl．2007  
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句げ～2：G亡○叩画ぬlαiginand甲idd－tαnPOdd瓶」扇ond（HIKVQ父～  

NumbモrOf（おe～inb式壇tionedi（打∨ねand（a呵Ii蘭ediR卸帥nakt㈹enda叩ト1S（勅k加印nday5トヰS（8いU・血■血色】y（（）．抑din血叩ー卯h⊂eOf  

？Ⅶnn項町  

2・8“・61fbr血e6αフ9years age甘Oup；and5・20，  
3・0＆欄・83鈷ー山ose喝ed00yea∫SOrmOre，濾rela血eto  
theunder40years age・grOuP；XZfortrend p＜0・0001）．  
There was no di拝さrenceinattack rate between血ose  

aged O－19 years and 血ose aged 20－39 years  
（1・6％［10／631individuals］vsl・6％【17／1082］）．The  
age－adjustedattackratesforma］eandfemaleindividuals  

Weremu止血esame（4・2％博ヰ・1％ト   

The丘equenqofdinicalsymptomsisshownintable2．  
Al1padentspresentedwithhighftver（medianmaximum  
temperature39・50C，25⊥75thpercenti1e39N39・gOq．and  
mostofthemhadpaininmultiplejoints．Abo11thalfthe  
CaSeSdevelopedskinrash．insomecaseswithitching．  
Clinicaldiseasewasmi1dandselflimitinginmostcases・  
One83－yeaト01dmandied，althoughd血manhadsevere  
undedyhgcondi丘ons．   
bboratory⊂Orl丘rmation was obtainedfor175cases：  

32werePCR－POSidveonly；135werehemagglutinahon  
inhibition・POSidveonly；andeightwereposidveforboth  
PCR andl－aemagglutinationinhib氾on．The median  
time betweeIlthe onset ofsγmPtOmS and obtaining  

www加dan（et⊂Om V01370 D∝emberl．】007  

positiveresultswas2daysLbrPCR（maximum7days）  
and15daysforhaemagglu血ationinl1ibi60n・30⊂aSeS  
Who met the dinicaland epidemねlogi⊂alcriteria  
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句U搾コ；Phybgt職血anal野kdthepa托hlnu亡ko肩des『リセ巾⊂可1011仙d紬扇d琶）○【tk亡1gt眠d⊂川KV血in～kk爪t浦dintta】yandindifkrentp■血  

oIth亡WOrld  

h丘⊂hon丘omonein良dedbu皿n bostapdby血e  
furtheroccurren⊂eOfothersmallerdustersindiJkrent  

localitiesinthe same province yetlocated seYeral  
kilometres丘omthetwodlagesinidillya触ed・   
SamplesofAalbqpicttLSmOSqultOeSfromthevi11ages  

were払u皿dbbepositi▼efbrCHIKVsequences・ne  
最ghdens叫Or血eve⊂tOrat血etimeor乱汀i血or血e  
hde又亡おe，お皿∝dot迅y reportedby v止hger5．WaS  
probablyamajordeterminantoftheoutbreak・A  
血e popula血n or A α旭叩追“5 WaSJ山ready we山  

establishedins⊂atteredfodin申vennaprovince（an  
averageof＞＄0％positiveoYitraps），buthadonlyre亡ently  
enlargeditspcripheralareatoindudethesevi11ages・  
wi1ichmightexplainthehighve亡tOrdensity（ie，befbre  
controlmeasureshadbeenimplemented）・Thepresen⊂e  
ofAalbqpictwsinItalyisnotsurprising・Themosquito  
wasfirstdocu皿entedinGenoa（northwesternItaly）  
iz）1990，uandthepresenceofabreedingpopulation  
w誠鮎st reported near Padua（nor血eistemI血y）  
in1991．1，Thesour⊂eOfin鈷stationwasiden也丘edasa  

warehouse of a tyre retreading company that had 
importedusedtyresinfbstcdwiLhmosquitocggsttom  
Georgia，USA・ZOUnfortunately・despitee助rtsmadeto  
controlthespreadofAaZbqp；cIJLSmOSquitoes・they  
rapidlycolonisedalmosttheentirecounb7・Zl・22showing  
abigbdegreeor丘bess・  
職epeako一也eoutbreak∝Mreddu血g血e山一d  

weekofAugu机more丑血n6v代eksa鮎ー血eonseto一  
弾mptOmSin血e丘rstlo⊂叫aくq血ed case，and  
8－9weeksa鮎rtheonsetofsymPtOmSinthepresumed  

酬〟．血ImL（0叩V01；70Dモ伐mb即もZ007  

rem裏neduntestedbec餌SenObloodsamplewasav誼濾1e  
Orbecauseitwasinadequatefortesting（tablel）．   
CHIKVsequen⊂eSWeredetectedbyPCRinA  

mosq山toes ⊂ap加ed d11rhg 血e outbreak・pOSidve  
resultswereobtainedfrompooIsor125mosquitoesfrom  
Cぉ也ghonediRav印mmdand90丘omC拓也がonedi  
Cervia．There飢11tsorthephylogeneticanalysisareshown  
in丘gurc3．Hunlanandmosqtlitostrainsdustcredwith  
In血an封Tai瓜．and血eyconはinda血弧ge（山a22るV叫  
h血eme血branefbsion如OprOtehEl血訳bdalso  
beenfoundintheIndian OceanYariantoftheA丘i  
許nO呼Ⅰ）eOH：HIKV   

Dis⊂USSion  

Thiso11tbreakOfCHIXVinftction，OutSideatropi⊂al  
COun叫WaSpfObablykgunbyaman丘・OmIndia，Who  
deYdopedafibr鮎syndrome2血ysa氏erhisardvdin  
Ital㌢HehadhighdtresofamibodiesagainstCHIKVat  
the time ofexaminahon（eady September）and was  
PrObablyhigh吋viraemicwhenvisitinghisrehtiYeSPate  
lune）intheYilhgewherethe epidemiclbegan・The  
phylogene血叫sissbowd血at血e幻Iah血atcaused  
thisoutbreakwassimnartothestrainsdete⊂tedonthe  
Indian subcondnenピand thatit containedthe same  

mutadon fbundin a variantiz）the［ndian Oce  
l S l a n d s ，  7・lT  
WhidlisthoughttobebetteradaptedtoAalbqpidtJS  
払anafeO血er血ants．meh叩○血esi5血attb由Y肛i肌t  
hsahighvinlS－Ve⊂tOr触．essseemstobeco適rmedby  
boththes11CCeSSfulintroducdonandrapidspreadofthe  
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index⊂aSe．neO（Ⅲ汀enCeOrneWCa5eS山一hei山也dly  
afftctedareastartedtode⊂reaSeafもwdaysafterve亡tOr  

controlmeasureswere丘rstimplemented・Theinft⊂tion  
seemedtospreadbothbycontiguitywithintheinitial1y  
ユ供⊂tedvillagesandbyjumplngfromplacetoplace  
withinand fiomtheinitialoutbreakareatotheother  
lo⊂ations．Asma11dusteL⊂auSedbylo⊂a］transmission，  
wasreportedinthetownOfCervia7WheretheinLtction  
wasprobablyintroducedthroughpopulationmoveme11t  
丘omCastiglione，althoughpユSSivetransportofinftcted  
mosquitoescannotberuledoutcompletely・   
Th巳attaCk ratei11Castiglione diCervi3－the most  

a蝕ctedv丑hge－WaS5・ヰ％，muChlower血n血e】4％  
reportedi皿hRさunion・‘Thisdi恥ren〔emightbedueto  
ュrlyinterventioninTtaly，although血eroleofdi蝕rent  

L）aCkgroundvectordensityor〔1imate・dependentve⊂tOr  

bellaViourcannotbeexduded．Moreover，We⊂annOtrule  
outunder・rePOrtmg，Whidl⊂0uldhaveoccurredifour  
surveJlance system had alow sensidvityinthe丘rst  
monthoriftherewasanexcessofasymptomaticcases  
⊂OmParedwiththosefbundinhR6union・1JTheatta〔k  
ratesbysexandage，CalculatedforCasdglionediCervia  
andQstiglionediRavenna．werestablylowfbrpeople  
under40yearsofagebuttendedtoincreasefbrolder  
ages，Withthehighestratesin血eoldestgroup・Whe山er  
this trend was due to behaviouralhctorsleading to  
di蝕rentialexposure to mosqultOeS Or tO biological  
factors．implying a di蝕rent host responsewith a  
difftrentproportionorasymptomati〔CaSeS，needstobe  

inYeStlgatedfurther・   

Thedini⊂al⊂OurSeOf－thediseasewasfiirlymi1d・The  
⊂aSe－fatalityratewaslessthanO・5％，COnSistentwiththe  

rateofonedeathper1000dinicalcasesreportedinLa  
Rさunion．．Almostallpatientsreportediointpa吼  
WaSO鮎nsevereandpersistent，andwhidlSeemStObe  
tronglyindi（adveofCHIKVdisease．Similar丘ndings  

WererePOrtedinl．aR6union，Z4whereasalowerproportion  
Ofcaseswithiointpain（78％）wasfoundinMalaysia  
in1998．Z5Abolltllalfthepatients presentedwith skin  
rash．simi1artoprevious丘ndings・1   

85％ofthecaseswere⊂OnfirmedbyeitllerSerOlogyor  
PCR，Noviralsequencesweredete⊂tedin31samples  
COllectedmorethan7daysaftertheonsetofsymPtOmS，  
SuggeStmgthatthe viraemi⊂Phaseis fiirlyshort，aS  
foundinpreviousreports・；6   

Meastl∫eSfbr⊂OntrOlhng仏epopulationofAalbqpictus  

Wereimplementedinal1areaswherecaseswerereported，  
beginnmgonAng18・Thesemeasuresinduded血e11Se  
Orfist－a⊂血唱hse⊂dcides（Synerg由ed pyre血血s）br  

3days consecutively．appliedwith a truck－mOunted  
atomiserinpubli⊂SPaCeSandaba⊂kpackmistblowerin  
Privatespa⊂eS・Antilarvalmeasures，uSlngfbrmulations  
Ofinsectgrow血regulatorsandBacfuusthuri顧nsisvar  
lsraelieTLS；s were alsoimplemented・House－tO－house  
intervendons weredonetoeliminatebreedingplaces，  
andcommunityparticipationwasen亡Ouraged．Foreadl  
SuSPeCtedcaseofinftction，thesecontrollneaSureSWere  

WW．仇elan（et⊂Om V01370 D∝モmberl．コ007  

donewithin a radius o［100 m of山e individual，s  

residence；fbr亡1usters，the⊂OntrOlmeasuresweredone  

withina300－mradiusofthemostexternal⊂aSe．Since  

Sept27．200トthedateatwhichthepresentanalysiswas  

⊂enSOred－SPOradic⊂aSeS have⊂Ontinued to occurin  

Ravenna；tWOSmalldustersoutsideRaven皿a（inCesena  
and Rimini）have also beenidendLied．Whether  

transoYarialtransmissionofCHIKVmightresultin  

reappearan⊂eOfthein丘ctioninsprlng′2008，isbeing  

COnSidered⊂Ⅱehuy．   

TheocMen⊂eOfanoutbreakofCHIKVinfさctionina  
COuntrywithatemperatedimateemphasisesthatthe  

Predi⊂tedglobalisa仕onofhumanbeings andvectors4・7  

hasbecomeareality・Tbpromptlyidentifynewpoten血1  

threats吐はtWerePreviouslyrestrictedtotropicalareas，  

dinicalanddiagnos血capa（itieshavetobedevelopedin  

COuntrieswithatemperateclimateandinwhid＝代CtOrS  
Ofexod⊂diseasesalreadycirculate．  

（ontバbutors  

GRwasr亡SI氾miblモbr血edhiく山andepidemiologi⊂出血▼eS也gation  
andfb－Ⅵ‾ldng血emanu5⊂dpI．LNwasn5匹鮎iblefbrIabmb叩  
血伊那isaれdcontdbutedtowddn8仇emanu5dpl・CF，FM．andMGC  

didlabo－atOryte5tSOnhumanandmosquitosamples，andphylogeneti⊂  
andysi5；PCandMDidell仕丘d肩山squen⊂eSin血emosquito襟．  
MPdeYelo匹d血ePCRlほdh血由h▼eSdgadonandcon扇blltedtり  

Wdd喝血emanu∝dpl・RR，GM．卸dPAwere【eSl氾憬iblebr血e  
entomolo由dbYeStlgationand（On雨butedtowddr唱血emanumpL  
ACFsuド丁壷d也e丘ddacdYid田山atwereimplemel】Id毎RAand  

GS，Whoalsoconbibutedtodataanalysis．SBwasresponsiblefb－data  
managemeれtandユnaly由s・ÅCsu匹Ⅳ由dand⊂00rdiれatedauor血e  
advit】那andreYisdtheman115dpL  

（川KV銃Udygroup  
PMa（inj．RBenini．GVenhlri，CFiorentini，＾Marehi．EBenedetti．  
PBucd．PBonibud，⊂Wntureui．MMonbnad．FSeve血，  

BM80TTini，LDroghini．GFras亡a，EMassimili3ni．AMattivi．MLMoro．  

LMosdeua．Kpet－Opdacos．CIIo．L8餅ilacqua－FGh由dIi・TZau】i・  
TSamor色．LSalizza吼FTbmi．VSambri．MLCio丘degliA軋CRizzo，  
TS甲1er・SSdmo●MCPompa・  

（onflidofi爪tⅣe5t由tem亡nt  

Wededlre廿IatWehユVemC（】n月ictorinlerest．  

A（knowtedgmモnt～  
nea吐血or3山ankMarkK封11e仔ねrrevising血etllanu5Cnptand也e  
Sist亡mlnformadvoTtrritotialeoftheproYin⊂eOfRavennafor  

pro扇dingmapsa刀du5e丘dim血madon・  

Rtk代∩（七S  

I RossRW・neNewalaepidemi（・Ill・Th㌣dnほ：isola－ion・Pathogeni（  
prope山部andrdatiomshiptotheepidemiりH）督（bn可195G；  
S4：1フ7－91．  

2 PialouxG．GatlZむeB－＾，1aur‘guiberryS．Strobe】M．Chigungunya．  
anepidemi⊂arbovirosi5．h仙カJ画8ねZ007；7：319－2Z  

j WorldHe出払Orga血仕on．Chikungunyaandden8ue，SOu山一WeSt   
lndianO⊂e弧．W叫卑娩m最Rαヱ00る；81：105－16・  

4 dlar【elRN，deLambal1erieX．RaotL）tD．OlikuTLguny30utbreaks一   
也eかぬ1血donorv∝tOrkmed由ea5腎・〟伽gり血2007；  
】5丘：769－7l．  

5 Ⅶr801brPN．鞄ndaleBⅥArank通eVんe一山・Chikun8unya   
outbreak毘uSedbyA丘ic肌8蝕Otyド．India・ど〝化せ”gJゆ扇かi∫  
Z006；u：1580－8i．  

6 Hodede2：P，Ial汀eguiberryS，DebruyneM．etal・Chiknng11ny3  
山地onin血Ve追亡柑・gMfせ〝gJゆd8k20帆u：156Sイス  

7 PardaP．debmballedeX．lollr血可．etal．NoYeld】ikum針Inya  
扇れ遁Vadantinu甘爬1erさ【仙川ing丘omIndianOくeanislaれd5・  
g〝従曙JゆDねZ∝帖；1Z：l欄ユー野・  
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9 8dは皿んAnghekn九8ko疏乙daLlmI氾r【ddiku刀gl皿阿   
山k七oninI叫坤正Of17くOnS∝udvecぉ朋h鵬Ydk柑．   
ふ恨曙J画Di52007；u：uふ＝追・  

10 GIlはNG．Cdぬ1代dew打払eYe亡加Sbbs正ん血d呼出仏  
舶Ⅵ戎加ゎれdユ叫18；21S一茂  

11Kれu血enA軋RomiR．MaiodG．0¢ロuTnヨl仁eandspreadiれぬウor   
ん血血叫画血．鵬血implkadons由一itsh仕dudonhbo血∝   
匹rborEum匹．JA椚〟○瑠Co血A＄OCl舅略；12：1方j】．  

】Z鑑諾慧蕊‡慧：i霊£晋蕊£w肋昭  
ヱ007；u（9）．bt中：／／WW≠eurOざmillan⊂e・∝g仲Ⅴ／2007／卯輌・a5p   
（a∝田SdN研る．200乃．  
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血ikl卿▼ims萬．JⅥd血ゐ2005；妃4：もシフ1．  
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I叫ぬmd坤1995．】7；明ト10！．  

22 RomiR・DiLu（aM，MajoriC・Ctmtstatusof＾edesdbqpiausand   
A朗お川tr甲‘坤Mhl叫りAれ〟（，瑠C川血石毎肌1竹9；u：ヰ2シュヱ  

23 ぬm餌D．C訂bn山erM，P誠qWt軋etユⅠ．Mo血訂t田丸ild   
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2007；2‘：81ト15．  

2ヰ Sbikows吋F，1■eRoux札S（hu免n∝keTI．dal．Re仕00匹dYe   
SuⅢ町Of⊂h血▲喝u皿yadis¢1紀jmR血山（InIs】andh耶pibl5b忙  
中山一最呵iα2007；puui5bdonlineAprlる、DOl：10．1017／  
SのSOヱ6壬賂0彿】ヰ．  

2S bmSK．Ch遁KB．H00iPS．出血αlikunguれyaiTl如orトan   
m訂ging血沈aSehMal叩Siユー鮎山九‘戚A血り叫肋d  
仙むf†d血2001；jと1ベトSl．  

ヱ6 取ubitzWCrameりP．KapuれA．d止Oli山間n押鈷vαin   
kavde－S：dinぬ1pre鳥肌bdonユndcowse・dinJゆdDi～2007；  
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医薬品 研究報告調査報告書   

級別番号・報告回教  
報告日   貫⊥報入手日新医薬品等の区分  

2008．2．18  該当なし  

一般的名称  新鮮凍結人血衆  Flores－ChavezM．FemandezB，  
PuenteS，TorresP，RodrlguezM，  

研究感告め年表放線    叫叩脚桓mC，CruZ【，G且rateT，  

販売各（企業名）  ．．新鮮味給血凍「日赤」（日本赤十字社） 新鮮闊給血祭rLR「日赤」（日不赤十字社）   C叫γiteC．ClinhfbctDis．2008 MaF46（5）；e44－7 

烏．   

○輸血によるシヤ十ガネ掃滅染受血者および供血者の寄生虫学的、血清学的モ土タリング  

シヤーガス病はラテンアメリカの風土病であるが、人の移動により分布が拡大している。スペインでは、2005年からラテンアメリカ  
使用上の注意記載状況・  

出身の供血者iこ対して㍗d血五抗体検査を実施している。  その他参考事項等  

新鮮凍結血祭「日赤」   本報は、血液製剤の輸血によりシヤ「ガス病に感染し、死亡したスペイン人患者ゐ寄生虫学的、血清学的疾患経過、ならびに  
研■  

究  

報  
症し、多臓器不全で7月上即こ死亡した（輸血後212日）。患者血清中にT：uu4DNAがPCRで確認さ叫た。過去の検体を調べ  

岳  

め 徽丁  
00412、にれていた。追査時のP 

琴  

関門を通過して神経系i；感染したことが、CSF検体中のT：cnLZ／DNAから確認された。供血者は無症候の状態であったことか  

ら、患者の免疫準憩が発症に関連したことが考えられる。複数回輸血患者は、免疫輌制剤治療実施前に、抗㍗（mノオ抗体のスク  
リー土ングを受けるべきである。   

報告傘業の席見 今後の対応   

輸血によりシヤーガス病に感染し、′死亡したスペイン人患者の寄    日本赤十字社は、′輸血感染症対策として献血時に海外渡航歴の有   
生卓学的、血清学的疾患経過、ならびに供血者の調査にうい    無を確認L帰国（入国）後4週間は献血不適としている。また、シヤー   
てめ報告である。  ガス病の既往があろ場如こは献血不適としている。日本在住の中南  

米出身鱒血者につい耳は、周と協議しづつ対応を検討中である。今  
後も引き続き情報？収集に努める。  
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JRC2008T－007  

theYO丘envoluntari1yandaltmistical1ysupportblooddonation  

PrOgramS・Thus，Since2005，Spanishblooddonationlegislation  

hasrequireddonorsfromLatinAmericatobeserologica11y  
SCreenedforanti－TmLZiantibodies（RoyalDecreelO88／2005）  

［4）・Thepresentworkdes⊂ribestheretrospectivelaboratory  

evaluation ofa Spanish patientwithleukemia who died of  

Chagasdiseasecontractedviaatransfusionwithcontaminated  
blood，theretrospectivestudytoidentifythesourceofinftction，  

andthemonitorlngOfthedonor．   

Methods and mALeriaZs．Anti－7：cruziantibodies were  

SOughtinserumsamplescollectedatdi晩renttimesbefbrethe  

patient’s death；these sampleswerestored at－800Cinthe  

SerumlibraryoftheCentroNacionaldeMicrobiologia（Na－  

tionalMicrobiologyCenter（Madrid】）．ParasiteDNAwasalso  

SOugh（inthe紀Samples，inCSF（alsocollectedbeforedeath），  

andinlung，kidney，andlivernecropsysamples・   

Fortheretrospectivestudy，SerumSamPlesof176donors  

Whosebloodderivativeshadbeentransfusedintothepatient  
Were eXamined．Ofthese，1681ivedinMadrid（159wereof  

Spanishorigin，1wasBraヱiliaLn，1wasEcuadorian，2wereCo－  

lombian，3wereFrench，lwasPolish，andlwasGerman），5  

1ivedinAlbacete（southeastem Spain），and31ivedin1aen  

（southernSpain）．SamPlesbelongingtoallofthe 

nors were preservedatthe serumlibrarYOfthe Centro de  

TtansfusidndeMadrid（MadridThnsfusionCenter）；neWSam－  

PleswerecollectedfromthedonorslivinginAlbaceteandJaen  

OnCe theYhadbeen traced．Serumandbloodsampleswere  

co11ectedfromtheinfectedblooddonortocon丘rmtheresults  

Oftheretrospectivestudyandtomonitorthedevelopmentof  
theinEtctiona氏ertreatment．   

Anti－Tcruziantibodiesweredetectedbytheindirectim－  

munofluorescentantibodytest（IFAT）andbYEuSAwithmod－  

iAcationsintroducedbytheDepart叩entOfParasitologyatthe  

CentroNacionaldeMicrobioIogiaL（5，6］．T cruziDNAwas  

detectedbyPCRwithuse ofoligonucleotides12l－122and  

Tczl－Tcz2，Whichamplifythevariableregionofthekinetoplast  

DNAminidrde（330bp）andarepetitivesequenceofsatellite  

DNA（195bp），reSpeCtivelY［7，8］・Allassayswereperformed  

induplicatewithnegativeandpositivecontroIs・   

Rest．Lts・TheSpanishpatientwasa25－year－01dmanwho  

hadahistoryofleukemia【9】thateventuanYrequiredacord  

■bloodtransplant；hereceivedbloodderiⅦtivesfromatleast  

176personswhodonatedbloodatdi鮫renttransfusioncenters・  

InJanuary2005，45daysaaerinfectiononset，thepatientwas  

examinedforfeverofunkn0Ⅵ一0rigin・Noneoftheinfectious  

agentsthat亡OmmOnlYCauSethisprobleminthiskindofpatient  

廿anSfusionalChagasDisease：  

ParasitologicalandSerological  
MonitormgOfanInfectedRecipient  
andBloodDonor   

MariaRoro専一Ch如ez．t8egoぬ托l爪如de乙王Sabi咽Puent¢ノ  

Pi一打h椚S．2糾○帽edesRo一句ue乙1cal01i几a仙ne血roノIsrae＝：lり乙t  

職帽SaG如ate．tandCamモmCa論vatel  

，ServiciodeParasitolog（a，CentroNacionaJdeMicrobioIog【a．（nstitutodeSalud  

Car（osl”．and2centrodeltansfLISi6ndelaConunidaddeMadrid．and】unidad  

deEnfermedadesTropicales．HospitalCarlosM．Madrid．Spain  

Chagasdiseaseisendemictol慮tinAmerica，buthumaJlmi－  

grationise幻endingitsdistribution・TtLisreportdescribes  

血e parasitologicalandserolo由d coⅦrSe Ofdise鮎eha  

SpanishpatientLatallYiJlfededviaabloodproducttrans一  

fusion，aSWeuaSthemoJlitoringofthedonor・BeforeuJl－  

dergoi■唱immunosuppression，multilransruseJI，atieIltS  

sbouldbe∝reenedfbra皿鉢Tりp胡○；○彿〃m佗i弧dbodks．   

Chagasdisease，OrAmericantrypanosomiasis，isendemicto  

htinAmerica．However；therecentchangeSinhumanpatterns  

Ofmigrationhavepromptedtheappearanceofcasesinareas  

Wherethevectorofthediseaseisnotfound【1，2］．Thenatural  

PrOgreSSOfinftctioninvoIvesanacuteandachronicphase．In  

areasofendemidtYbothformsareseen，Whereasinnonen－  

demicareas，thegreatmajorityofinfktionsarediagnosedin  

thechronicphase，although70％ofinEtctedpersonsremain  

asymPtOmatic．Despiteteclm0logicaladvanCeS，thereisnore仁  

erencestandardlaboratoryte⊂hniquefordiagnosingChagas  

disease（3）・Intheacutephase，ParaSitologicaldiagnosticmeth－  

Odsarethemostreliable．However，inthechronic，Phasethere  

maybelittleorr10Parisitemia，anddiagnosisismademainlY  
Onthebasisofresultsoftestsforanti－77ypanosomacruzian－  

tibodies．InrecentYearS，Spainhasbecomeoneofthehvorite  

destinationcountriesforSouthAmericanemlgrantS・Thesecit－  

izensachieveagooddegreeofsocialintegrationinSpain，and   

Receわed26June2087；aCCePtBd6Novembe－20O7；eteCtrOnicalrypublished4FebruarY  

ZOO8．   

馳p血也OrCO汀郎卵I山e作治：OLCarm即日細vate．S引YkiodePa†戚仙咽【a．飴∩加N∂Cional  

de M如（）bi01咽ね．tn5tituto de S81血飴血札伽乱PozuelかMa由d8h仰由．Km2Z8Z罰  

Maia由hon由．Mad勅Spa叫c腿閲㈹◎isciii．esl．  

Clini¢さIl膚OC鰯ou惇Oisoase5．2∝耽46：鵬・丁  

◎20開叫仇elnfediousDis88吉田S∝i叫Of加eri00．A‖巾htsre餓Ⅳ血  

10甥側〝卿60射め【l‡15朋  
DOl二仙1006β274嘲  

e44・CID2008：46（1M且rCh）・BRIEFREpORT  
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A  

F∈VEROF  

UNKNOWN   

ORIGIH  

FEVER OF 

UNKNOWN   

ORIGIN  

ヽ   

鵬  

300  

400  200bp l00  、…  

Fjgqr01．Parasitologicalandsero10gicalchangesaccordingtotheclinicaIstatusofthepati8nt．ThedaYthepatientreceivedtheplateletconcentrate  

WaSdefinedasdayO．A，Changesinanti一和Pa170SOmaCnJZiantibodyIevelsaccordingtoindirectimmuno伽orescentantibodYteSt（1FAr）andEuSA．  
1Tlelastserumdilutionw江hapositivelP）reactionisshown．邑PresenceofparasitesasdeterminedbymicroscopyandPCR．Lanes＆11，andl且  
NegativecontroIs．Lanes昆1Zand2aPositivecontroIs．Lanes13－1415－1aand17－1＆DuplicatesamplesofTmMiDNAarnplifiedfromkidney．  
JiveLandlungtissues，reSPeCtivetYThePCRresu］tsobtainedusingtheoligonucleotides121－122confirmedthoseobtainedw仙Itzlm．Dotted  
he，Threshold；OD．opticaldensity．  

（lymPhotropicviruSe＄，ennthema－CatWinsviruses，adenovi－  

ruses，in且uenzadms，叫γ叫，km叩〃αm州毎or肋呼血相  

gondihamongothers）weredete＆ed．血ertreatmentwithitra－  

COnaZOle，thesymPtOmSreCeded，andthepatientwasassessed  

andtreatedinpreparationforcordbloodtransplaJltationas  

describedbyForisetal・（9）・InthehstweekofJuly2005（daγ  

211aAerinfectiononset），theDepartmentofParasitologyat  

theCmtroNicionaldeMicんbiologhreceivedseveralsertlm  

andCSFsamplesobtainedfromthepatient，aSWellasthe  

SuPernatantSOfcellculturesusedindleidentificationofflag－  

euatesbYmicroscopyandindiagnostictests・Microscopyre－  
Vealedthepresenceoftrypomasdgotes，andPCRidenti丘ed  

DNAof7：crdindicathginfectionbythispathbgen．Tbts  

foranlト7：mLZiaJltibodies，however，yieldedne＄atiYerCSults・   

ThepatientdiedofmuIdorganhilure（day212after＿infec－  

tiononset），andaretrospectiYeeYaluationwasundertakento  

determinethesourceofin良ction．PatientserumSamPlesthat  

WereSenttOtheCentroNacionaldeMicrobiologiaforthe  

diagnosisofproblemsotherthanChagasdiseaseandthatwere  

Pre紀mdatourcenter’s＄enlmkbra汀Wereanal匹edbyI叫  

ELISA，andPCR（丘gurel）．PCRshowedT：cruzito鴫avefirst  

appearedinthepatient’ssFrum48daysafterLhereceived可  
transfusionofplatelets．IFATandELISAcon魚medpositiv占  

SerOCOnVerSionoIl血y159a鮎rh良donomset，bmdwedbya  
negatiYeSerOCOnVerSiononday’204aRerinfectiononset・   

Atthesametime，thedonoTSWhoseblood．pro4uctshad  

beenglVentOthepatientwerescreenedforanti一丈cruzian－  

dbodies（丘gure2A）．Thisanalysisruledoutauofdledonors  
丘om刃baceteandJa血＝md1670fthedonors丘omMa血id  
aspotentialsour⊂eSOfinfection．IFNrandELISAyieldedpos－  

itiveresultsfortheremainingMadrid－baseddonoLTYdsperson  
Padeabl00ddona血皿at血ebegimmgo「December2004  
（丘gure2B）；thepatientr∝eiYed，aCOnCentrateOfplateletspre－  

pared魚・Omthisbl00d（dayO）．   

Thedonorwasa58っear－OldwomanofiginanyfromAlto  
Parnaiba，intheBrazilianstateofMaranhゑ0．Shewasaskedto  

8RIEFREPOⅣr・CID2008：4丘（1Mardl）・e45  
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FAT  

30rnq伽  

Fi9ure2．A．Detemlinationofantト77ypanosomacruziantibodiesbyindirectimmuno仙OreSCentantibodytest（fFATlandELISAjnserumofthe  
differentblooddonors・TheIastserumdilutionwithapositive（Plreactionisshown・民SeroIogicalandPCRmonitoringoftheinfecteddonoLTtle  

monthinwhichtheinfecteddonormadea b暮00ddonationwasdefined  

attendanappolntmenttOCOn丘rmtheresultsobtainedinthe  

retrospeCtiveinvestlgation・Atthattime，nOparaSiteswerede－  

tectedinherbloodbyPCR．Shewasthenre良rredtothe甘op－  

icalDiseasesUnitattheHospitalCarlosIIIinMadrid，Where  
sheunderwentaclinicalexamination，Chestradiography，elec－  

trocardiography，andechocardiography，auOfwhi⊂hカelded  

normalresults．NoothersignsorsymPtOmSOfinterestwere  
notedexceptforconstipation，Whichthedonorhadexperienced  

forsome8YearS（defecation onceevery2－3daYS）・Onthis  

occasiorL（1montha鮎rthefirstappointment），however．PCR  

diddetectpaLraSitesintheblood・InMarch2006，treatment  

Withbenznidazole（6mgnqJdaY）wasbegun，butthiswassus－  

Pendeda鮎r24daysbecauseoftheappearanceofintensehead－  

aches，meralgiaparesthesicaofthefemorocutaneousnerve，and  

generalizedmacularexanthema・Nohematologictoxicitywas  

recorded・Followingthistreatment，teStreSultsforbloodpar－  

asitesremainednegative，althoughanti－Tcruziantibodiesre－  

maineddetectable（丘gure2B）．   

DisctESSion・Figurelshows thatanti－T cruziantibodies  

weredetectableinthepatientonlybeforethestartoftheim－  

munosuppressive protocolassociated withthe cord blood  
transplant（day159a氏erinfectiononset）．Intheabsenceofan  

immuneresponse，theparasitescrossedtheblood－brainbarrier  

andinftctedthenervOuSSγStem・Thiswasconfirmedbythe  

presenceof7：cruziDNAintheCSFsample・Giventhegeneral  

COnditionofthepatjent，treatmentwithbenznidazolehadno  
immediateefftctontheparasiteload，althoughIFATdetected  
aslightincreaseintheantibodYtiter（1／20）・   

ThedetectionofTmLZiinthenecropsysamplesagreeswith  
thesystemicdistribution oftheparasiteandthemultiorgan  
hilurethatcausedthepatient’sdeath．Thekineticsofthean－  

tibodYtitercanbeexplainedintermsofallaCute，reCentlY  
acquiredinfection．ThedetectionofT：cruzibyPCRsinceJanT  

asmonthO・Dotted伽e，Thresho［d・N，negative；OD．opticaldensky．  

uarY2005（day48aLterinfectiononset）agreeswiththedate   

Whenthepatientreceivedtheinftctedbloodproducts．Thus，   

theresultsoftheparasitologicalandserologicalinvestigations   

agreewiththepatient’sdinicalsignsand甲mPtOmSandsuggest   

thathewasintheacutephaseofChagasdisease・Acutetrans－   

fusionalChagasdiseasecanlastfromlto6monthsafterthe   

entryoftheparasite［3］．  

ThediscrepantPCRresults（1positiveandlnegative）ob－  

tainedfor theinfected donor before benznidazole treatment   

WaSbegunagreewiththelow－1evelparasitemiatypicalofthe   

Chronicphaseof7：cruziinfection（10】．Theseresultscould   

alsobebecausethe鮎stanalysisinvoIveda5－mLbloodsamPle   

andthesecondalO－mLsample．Whenbloodparasitecon－   

Centrations arelow，detectionis morelikely如1argerblood   

VOlumeS【11］・Similarly，atblooddonationunits，CO11ectingas  

much as450mL ofbloodfrom donorsin⊂reaSeS theriskof   

COntaminationwithsmal1numbersofparasites．  

Although，forsuccessfulbloodculturingandarti丘cialⅩe－   

nodiagnosis，itis recommendedthatbloodsamplesbepro－   

CeSSedwithil14hofcolle⊂tiontoensureparasiteviability［12］；   

inthepresentcase，theparasitesremainedviableovertheentire   

Platelet conservation period，becausethe maintenancetem－   

Perature（220C；range，200c－240c）isclose tothatusedfor   

Culturing T：cruzi（25CC－270c）．The recipient7simmLlnOde－   

PreSSioncausedbYhisleukemiaandtheimmunOSuPPreSSion   

inducedbefbrecordbloodtransplantationappeartohavebeen   
Ofmaxlmumimportanceinthedevelopmentoftheinfection，   
becausetheparasitecausednoappreciablesymPtOmSinthe   
donor．Thishigh1ightstheroleofthehostimmunesystemin   
protectionfromandthedevelopmentofinfection・InimmuT   

nodepressedpatients）infectionmaybesevereandhavefatal   
consequences．Itisthereforerecommendedthathigher－riskoト   

gandonorsbescreenedforantト7：cruziantibodies，aSShould  

e46・CID2008：4‘（1March）・BRIEFREPORT  
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multitransfusedcandidatesfortransplantation－irrespectiveof  
their orlgln－if they are to undergoimmunosuppression  
prot∝015．  

ItshouldbestressedthatbeforeOctober2005，Spanishblood  
donationlegislationpermanentlyexcludeddonorswithChagas  
disease．Itdidnot，however，COntemPlatetheuseofareliable  

screenlngteStforthedetectionofhealthy7：cruzicarriers・In  

thepresentcase，thedonordidnotknowofhertrYPanOSOme  
infectionstatus，andnorisksweredetectedduringthepre－  

donationassessmentinterviewHerblooddonationwasthere－  

foreacceptedinDecember2004・Incontrast，the亡urrentleg－  

islation（October2005）outlinesnewteclmicalrequirements  

forblooddonation［4］andestablishesthe useofa7：  

diagnosticassaytoassesstheeligibilityofdonorsfromareas  
whereChagasdiseaseisendemic，aSWenaSthosewithrisk  
魚ctorsforinfection．Underthislegislation，thepresentdonor  

wouldhavebeenexcluded．  

InSpain，thesupplyofbloodisapermanentproblem，and  

theI．atinAmericanPOPulation－－－1．5miuionresidents－has  

alreadybecameanimport2LntSOurCeOfpotentialdonors・A  

Preliminary7：cruziseroprevalencesurveYOfimmlgrantSfrom  
are甲OfendemicitYreturnedpositivees血atesofclosetol％  

【13】．Becausebioodtransfusionisthemainroutefor7：cruzi  

transmissioninSpain，thenewlegislationguaraLnteeSthequalitY  
OfbloodandbloodcomponenttranSfusionsforrecIPlentSand  
anowstheindusionofimigrantSfromtheAmeriasinthe  
p00lofpotent最blooddonof＄．   

A¢know一odgmont＄   

月胴血一聯正 一ondodeImvesdgaddnS独itaria（REnC一山CEt  

m6／0021／0009，mdRDO6／0021／0019）．   
伽一例IねJ‘OI脚加叩〃血m戒．山1au血ors：nO⊂On鮎d5．  

Re†er¢n¢eS  

1・Gas’Onl，Grupode甘abajodelThllerEn丘rmedaddeChagasImpor－   
tada：UnnuピーOretOdesaludpublica？Diagnosisandtreatmemtof   

POrtedChagasdisease（inSpanishJ．MedClin（Barc）2005；125：230－5．  

2．WendelS，GonzagaALChagas’diseaseandbloodtmnsfusion：aNew   
Wbrldproblem？VoxSangl労う；‘4：ト12．  

3・ⅥbrldH仁山血Organizadon・ComtmlorChagぉ山乱e．Geneva：Ⅵわrld   

Hd血OrganizationPr亡Sも2002：l－124．  

4・RoyalDeαeelO88／2005．取clmicalrequirementsandminimumCOn－   

ditiorLSOftheblooddonationandofthetranshsioncentersandser＿   
Vkes【hSpami叫．0臨d山Spani血Gazette2005；225：3128‰304．  

5・Cama－gOME・nuOreS⊂Ⅲta血bdγte虞br血eseroda卯OSkofAmeト   

icantrypanosomiasis：teClmi⊂aJmodi丘⊂ation亡mployingpreservedcul－   

tu∫亡hrmso一触打田〃Mdm五山ashdete5t・R亡YImtMed取op  
Saoflado196占；8：227－55．  

6・S⊂Ot（RPeaLrCeE，NatovitzRSherA・Ⅶc⊂inationagainst亡utaneOtlS  

lei5hm血おkhamu一山emodd・Ⅰ・Imdudonofprot∝血e血m叩   
鵬血asoluble亡X打adofpromasd伊teS．‖血munol1987；139：2ヱト7．  

7・Win止erftBrittoC，PereiralB，CardosoMA，OdemaJmW，Morel   

CM・U5eOfl戒mpl血dpol叩l亡柑紀止血ー亡adionprocedu∫Hod亡ted   

句御伽脚仰用Ⅶ抗日100dslmples丘om血onicdaga5icpatiemtsin   
arwdmdemica∫ea・AmI廿opMedHyg1994；51：乃1－7．  

8・MoserDR，KrchhoffLV；DonehonlE・DetectionofTbpanosomamLZi   
bγDNAmpl血adonu血g血亡pOlym亡raS亡d正m托adon．JClh  
Micmbiol1989；27：1477」ぺ2．  

9．F。r鋸，叫。anl，p。爪。mR。ta⊥Ch；騨dkea㌍ha代車。nt。f う   

⊂OrdbbodtraⅢPlantadom．BoneMarrow取乱鮎pla山王007；39：1ヱ7－8．  

10・Cas加C，PmbんAbsem⊂eOfb血drcadia皿血y血mand鱒沖㈲血削m   

mJZiperiodicitywithxenodiagnosisinchtonicdhagasicindividuals．   
ReY5bc8rぉMed取op200仇35：427－30．  

1l・1unquein＾C，ChiariE，WinckerPLComparisonofthepolymeraSe   
dlainreactionwithtwodassicalparasitologicalmethodsforthedi－   

4騨OSi50fdlaga5曲e媒han亡れdemic一昭OmOfno血一畳StemBmムL   

Ⅵa鮎RSoc取opMedHyg199古；90：12Sト32．  
12・CastroC．San（OSMC．SilveiraCんComparativestudybetweeJ）arti6dal   

肥皿diagnoskperbmedimediat亡1ya爪d血wbou乃a鮎rv亡mOuS   

pu皿血RⅣSocBmほMed加pヱ004；37：12＆づ0．  

13．CぬE8100d加血ionamdCba伊S肋仁i山dadv田hSpanish   

tra心血sioncenters【hSpani血】．Em良mEm亡rg200氏さ（Suppl．1）：  

4＆jO．  

BRIEFREPOⅣr・CID2008；4占（1M8rCb）・e47  
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別紙様式第2－1  医薬品  

医薬部外品 研究報告 調査報告書  

化粧品  

別紙3－5  

ヽ  

臓別番号・報告回数  
報告日  第一報入手日   新医薬品等の区分  

回  年 月 日  2007年10月11日   該当なし  紛機構処理欄   

一般的名称  
BlooddonDrSCreeningfor  公表園  

parvovirusB19inGermanyand  

Au5tria．Schmidt．M．etal．  ドイツ   

販売名（企業名）  

研究報告の公表状況  
Transfusion．47．1775－1782（2007）．  

ドイツ及びオーストリアで4年間総計280万の献血検体に対して行なわれたB19ウイルススクリーニングの結果が報告された。測       使用上の注意記載状況・  

定期間中，2004年5月から2006年1月におけるウイルス検出頻度が最も高かった。しかし，そのB19DNA陽性の頻度は0．27購と低  その他参考事項等  

く．，B19ウイルス1塾のみが検出された。B19DNAが10E5IU／mLを超えた50人のドナーからは，初回献血時（TO）から3及び6カ月       BYL－2008－0301  

研   

究 報  
dヒ 臼  

の  この抗体がウイルスを中和していると考えられた。本結果から，本試験に参加中の献血業者の出荷手順を以下のように変更した。  
概  ・10E5川／mLを超える高濃度のB19Dぬが検出された献血検体昼廃棄とした。しかし，ドナーはその後も献血を行うことがで  
要  

きることとした。、  

・B19DNAが10E5川／mL未満である献血検体は中和抗体を含むため安全と考えられ 輸血された。  

・特殊なリスクを有する患者（小児，妊婦及び免疫が低下した患者）に対しては依然として飢9、DNA陰性の血液製剤が推奨された。   

報告企業の意見  今後の対応   

B19ウイルスの検出頻度は測定の時期及び方法によって，1二260     ウイルス検出及び安全性に関する間借に関しては今後とも情報収集に努   

から1：50000まで報告に幅がある。本論文では，4年間で計280  

万サンプルを測定しており，B19ウイルスの検出頻度を考慮する  

上で，信頼性の高いデ⊥夕を示したと考えられる。また，10E5  

IU／ml以下のB19ウイルスを含有する検体では相対的に高濃度と  

なる中和抗体が存在し，安全であることが示され感染リスクを  

考慮するために重要な情報が提供されていると考えられる。  
弊社のポリグロビンⅣの製造に使用されるミニプール血紫にお  

いては，ヒトパルボウイルス飢9に対するNATを実施しており，  

10E5IU／mL以上が確認された場合は，そのミニプール血躾は製  
造工程から除草している。へ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，伝播の可能性舶巨常に低い  

と考える。  
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′1－′）／＿－′J’  

人血諸アJげゞ  

TRAⅣSFUS川Ⅳ CO財PL川ATI（川S  

BlooddonorscreenlngforparVOviruSB19in ●  

GermanyandAustria  

〈JJIJ仙ハ・イ川J吊J．力＝りJyいJJ＝J川．＝肌里〃／（′川＝イ廿∧〃・、／仙・んJバ‘里－いJ●リJ＝ハ／／′川、●け．  

＆・〟ルね和才cんg打f，Sな「最上gcJ川βJ‾，βねrm〟J一仇セ∫∫れβα7血糊PJ℃た0〆7，々α和一Pわr7℃A肋加．  

…ノー…＝〟／ナん、′J∴仙J∧〃‘／仙イ人●‘′ナノ／り＝′ノiJ′●  

arvoviruS B19（B19）was detetted for the first  

dmein1975inabloodproductfromahealthy  
donor・］－3DuringtheonsetofB19infbction，ViruS  

COnCentrationcanirlCreaSeuptOlOHviriorlSper  P  
8ACKGROUND：A11houghthemaintranSmission  

PathwayofparvovirusB19（B19）istypicaJlyviatheres－  

pJratOryrOute．SeVeraltransfusion－trahsmittedinfections  

havebeenreported・lbincreasebloodsafety，a暮Ib100d  

donationstoourblooddonorservk；ehavebeen  

SCreenedbyaB19minIPOOJreaf－tjmenucfeicacid  
testing（NAT）sinceAprj12000・AdditionaIcustomers  

havebeenscreenedsincethesummerof2003．  

STUbYDES］GNANDMETHODS：1ntota（，2．8miHion  

donatiorlSfro汀IGermanyandAustriawerescreened  

forB19byreaJ－timeminlPOOINATAsubgroupof50  
B19DNA－pOSitivedonorswasscreenedforB19immu－  
nog霊obLllinG（lgG）andlgMantibodiesandB19DNA  

OVera6－mOnthperiod．Resuftswerecomparedtothose  

OflOO、B19DNAJlegativedonors．  

RESULTS：DataaccumuJatedoverthepast6years  
indicateahighincidenceperiodfromMay200410  
January2OO6・‡nlota‡．theincidencewas12．7and  

261．5perlOO，000donationswithhighvirusfoadsequal  
toorabovelO5andbelowlO51UpermLrespectively．  
Medianvirusconcentrationinthecasegroupwas  
4．85×1071UpermLatT7mePointTOandwasreduced  

to4×1021UpermLatthetimeofthenextdonation  

（3mon什1Slater）．Neutralizingantibodies（VP2）were  

detectedin aJl．donationsifvirusload was reduced to  

IessthanlO51UpermL．  
CONCLUS10N：TherefeaseofB19DNA一やOSniveblood  

PrOductswithaconcentrationo＝essthanlO51Uper  
mListhoughttobesafeduetothehighleveJofneu－  
tralizingVP2antibodiesandiscurrentlyexaminedina  
donorrecipientinfectivnystudy．1ncontrast，bfoodprod－  

u？tSWithahighB19DNAconcentration（≧105IU／mL）T  

SOmeOfwhichdidnotcontainneutraJizingantibodies，  
Werediscardedtoprotectalriskindh／iduals．  

mL・4J6BecauseB19isanon－Iipid－enVelopedviralpa山0－  
gen．inactivation methodslike soIvent／detergellt treat－  

mentareineffectiveforreductionofvirusconcentration  

inplasma・MostinfectioI－SOCCurinchi）dhoodandresu】t  

inamildrasl－andformationofprot占ctiveantibodies．7‾13  
InfectionnormaJJyresuJtsinseroconversionwithneutralq  

lZlnglmmunOg）obulinG（IgG）antibodiesa鮎rdinglife－  
lol－gprOteCtionfromreinfectioninrnostcases．JJChronic  

infbction，howeveLmaybeassociatedwithapoorantir  

bodyresponse・15・膵   

ScreeningforB19DNAbylninipoolrea］－timenucleic  
acid ampl泊cadontechl－Ology（NAT；teStingin donor  

pooIsupto96samp】esperpool）wasintrodtlCedintoour  
blooddonorscreenlngprOtOCO］in2000・NATampl泊ca－  
tionwas analv2・edinasernlquantitativemanner．BJood  

ABBREVIATJONS：B19ごParVOvirusB19；Ct＝CyClethreshold・  

FromtheGermanRedCross，［nsti（uteFrankEur（．FrankfurL．  

Germany：【heDepartmentorBloodGr6upserologyandTrans－  

hsionMedicineandhnmunol－ematOJogy，MedicalUniversiryor  

Graz．Graz：the＾ustrianRedCross．hlS（itu［eViel】na．Viellna：  

theAustrianRedCl－OSS．lnstituteKlagenfurt．Klagenfur［：Lhe  

AuslrianRedCross．Ins（ilu（eFeldkirch．Feldkirch．ÅusLria：the  

GerrnanMiJitarYForces．lns（ituteforTrans山sionMedicine．  

Koblenz．Gerrnany；and［heUniversi【yofCambridge．  

Canlbridge．UnitedKingdom．  

Addr宵Sl叩ritz（T？queSLS（0：MichaelSchmidt．MD，Insti【ute  

ofTransfusionMedicineandImmunohematology．JoharnWolf－  

gangGoetheUniversitv．GermanRedCross，SaIldhofsLraSSel・  

60528FrankfurtamMain，Germany；e－ma血：mSChmidt＠  

blutspellde．de・  

Receivedforpublicalion叫archl．2007；relづsionreteived  

June26，20O7．andaceeptedltl11e26，2OO7，  

doi：10，1111／j．1537－Z995．2007．01443Jx  

WStコUSION2007：47：1775－1782．  

Vdume47．Ck：tOber2007 TRANSFUS10N1775   
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SCHMIDTETAL   

productswithB19DNAviruSloadequaltoorhigherthan  
lO5IUpermLwerediscarded・hcontrast，minlpOOIswith   
B19DNAviruSload below105IU peimL were not   
resolved，andal1bloodproductscontainedwerereleased．   
hanycase，donorswerenotinformedabouttheirB19  
infbctionandwereallowedtoglVeSubsequentdonations．  

1nisstudyprovidesresultsforすyearsofNÅrscreen－  
ing，1nCludingacase－COntrOuedstudyforB19antibodies   
performedovera6－mOnthperiodtomonitorthedevelop－   
ment of struCtural（VP－1and VP－2）and nonstruCtura］  

（NS－1）antibodies．  

MÅTERIALSAND METHODS   

lncidence studies   

Donations from sixdiぽbrent sites wereinvdlvedinthe   

study．InGermanysamplesffomtheGermanRedCross   
hstituteFrarLkhrt（1，732，355samples，Areal）ahdh－Om   
theGtrmanArmedForces（99，176samples，Area2）were   
includedinthestudy．tncontrast，Amstriansamplesfrom   
fourtestareasinclildingtheMedicalUniversiqTOfGra  
（203，880samples，Ar6a3），Austrian Red Cross’Institute   
Klagenhrt（85，811samples；Area4），AnstrianRedCross  
InstituteFel弛irch（51．041、Samples，Area5），andAnstrian   
由再：r¢苧S7ns叫t占ofVie叩a（626373samples，Area6）   

ヰ誓，ihd壷edinthestudy（Tablel）・Alldonationsforthe   

白色rmえn鮎dCrosswerescreenedbyB 
beginやgin4p珂2090andinAngust2003forallother  
ih岳tilutbs．AlldonationsweretestedattheGRClnstitut寧in   

Fmikfuh・Thescreeningp†OCedurewa寧nOtmbdified   
duringthestudyperibd・DonationswithB19viruSCOn－   
CQntrations ofatleast105IUper mLwere discarded，   
WhereasmlnlpOOIsmitc叩taineddonationswithavirus  
loadofnotmorethanlO51UpermLwerenotresoIved．All  

productsindudedintheseminJPOOIsweredesignatedas  
being weakly B19DNA－pO＄itive and were released for  

transfusion．This procedureisinaccordancewith the  
requlrementSOfth寧P】asmaindustry．wherethe release  
levelperindividualdonationislO5IUpermL，aSWellas  
dleGermantransfusionlaw．theGermanauth0rities（Paul  

EhrlichInstitute）andthelocalethicscommission，Which  

approvedofthisstudy．  

Donorsub＄tudy（CaSe・COntrOfstudy）  

Agroupof50B19DNA－pOSitiveblooddonotswithaviruS  
COnCentrationofatleast105IUpermLattheindexdona－  
tion（TimePointTO，high－viruS－loadgroup）wasanalyzed  

inaprospective studyinvolvingtwo subsequentbIood  
draws（Withthefirstoccumngapproximately12weeks  
aftertlleindexdonation）．forB19DNAconcentradonas  

Wellas B19－antibodies・The50donors were randornly  
selectedfromal1 

residinginA托aLl・   

Inaddition，100B19DNAN〟トnegativedonorswere  

SCreenedforB19antibodiesaSaCOntrolgroup．Boththe  
CaSeanddleCOntrOlgroupswerecomparable血thregard  
toageandsexmblel）．AlIgonor？．pOSitiveforthepresr  
ence ofB19DNA（≧105IU／mL）attheindexdonation  
（casegroup）and50randohlyselectedmembersofthe  
COntrOlgroupwereinterviFWedbystandardquestionnaire  
hrithin4weeksa氏erthedonadoilaboutclinicalsymp－  
tomsofaB19infectionrrhble1）．  

B19．＄Creeningtechniques   

Routim？teSting・Analiqu9t Of rOOLIL plasma of  
eachblooddonationwaspoo16dovemightintomlnlpOOIs  

COntainingupto96samplesperpool・  

The■COmpletep90lofui）tO9・6mLwas  
Centrifu象edat58，000×gfor60minutes  
at40C．▼SupernatantS Were discarded  

andpelletswere亭叫ectedto nucleic  
acid e）江raction witha viral RNA kit 

tQIAamp，Qiagen，．Hilden，Germany）・  

Five－microliter、aliquots of the total  

eluted■volu山eof75pLweresubjected  
to polymeraSe Chain reaction（PCR）  
ampli6catidnforB19DNA・1血rpOSitive  
COntrOIsandatltastthre？ 
standよtds（IO6，105，aムdlOJTU／mI）壷ere  

inc山dediheachPCRprocedure・17－19  

R由01扇Ⅰ喝、Of B19DNArやのSi伽e  

mmlPOOIs．Al1samples achieving a  
positiveB19DNAmirdpooINATresult  
withaviruSCOnCentrationoflessthan  
lO5IUper．mLwererel由sedasweakly  
positive B19DNA donationswithout  
resolvingtheminipool・Incontrast・al1   

questlonnaireandcharacterl＄tfcs  
COntrOt（】rOuD★  

TÅ8LEl．B19  Ofthe caseand■  

Charae暮色rbtb  Case  ControI  Signi罰cance  

1もtalnumber  
Me〟women  

Ag8（y幽嘲  
Chronbdis¢aSe＄  

¶r8dn¢S＄  

Joint pains 
Neurobgb＄ymPtOmS  
Fever．fluljkesymptoms  
PTe伊Iar忙y  
Cα叩Ikalionsd而ngp鱒gnanCy  

Diseaseinchildho（X卜   

B†9i両ection   

Rub8他 

Mumps   
Chickenpox   
βoJ由ね胞．両州鱒始  

50  50   

27／23  26ノ24  

39．0三10．9 44．4±15．1  

Ⅳ50  12／50   

12／亭0  11／50   

11／50  9／50  

1／50  1／50   

1／50  1／50   

12／23  12彪4  

α12  2／12  

甜50  2／50  

1〟50  14／50   

1α50  11／50   

10／50  15／50  

1／50  封50  
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Donorsofbothgroupswerematchedw柵regardto＄eXandageandwereinterviewed  
aboutB19－SPeCificchica［sym 
COmPticalbnsdu血9P「e卯anCi展，  
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minlPOOIs山atvieJdedaB19DNAconcentradonhigher  
thanlO5IUperlnLwereresoIved bycreatlngSubpooIs  
fromarchiveplates．NexttheidentjfiedB19DNA～POSitive  
SamPleswerediscardedandal）negativeorweaklyposi，  
dve B19DNA samplesincluded h the mlnlPOOIwere  
releasedfortransfusion．   

NAT：Real－timequantitadveamplificadonofB19DNA  
WaSPerformedwithaCElabeledB19PCRkit（DRKBaden－  
Wiirttemberg－Hessen．Frankfurt，Germany）according（O  

themanufacturers’instruCdonswithathermocycler（ABI  
PRISM7000，7700，7300，Or7900HT；AppliedBiosystems，  
FosterCity．CA）．Fivemicrolitersofextractwasanal）TZedin  
atotalvolumeof25LILTheassaycontainsreagentsand  

enzymeSfor血especificamplificationoftheVPl－CaPSid  
PrOteingeneofB19・Thermalcyclingwasasfollows：50OC  
for2minutes，950Cfor15minutes，10cyclesof950CforlO  
secondsand620Cfbr30seconds，40cyclesof930CforlO  
seconds，and56一’Cfor40seconds．  

Dataa叫】ysiswasperformedwidlthecomputersoft－  
Ware（SequenCedetectionso丘ware．Vbrsionl・6・3，Applied  
Biosystems）．Apositiverea】－timePCRresultisreflectedby  
anincreasein山enuorescenceintensityofareporterdye・  
A丘erPCR．thenumberofPCRcyclesnecessarytoreatha  
defined fluorescence threshold in each sample was 

de丘nedasthecyclethreshold（CJ．TheCvalueis，reJated  

to（heaJnOuntOfPCRproductandthereforetodleOnglnaJ  

amountoftargetpTeSentinthePCRprotedure．LowC．  
ValuesindicateahighinidaJtargetamountandhighC、  
ValuesindicatedleOppOSite．  

Semsitivityandsped月cityoftheDRKB19PCRkit・  
Sensitivitywasandyzedinaccordancewidlthedirective  

ofEuropearlComhlission98／79／EC．Probitanalysiswas  
doneonatleast24replicatesofeachd迅utionfromadiJu．  
donseriescontalnlngatleastsixsteps．Thecalculation  
WaSPerformedonnonlogconverteddata．Speci丘citywas  
testedwith200negativeplasmasamp）es．Additionallv．the  
amplificatione航ciencyofdifferentB19genotypeS（GenoL  
【ypel，Genotype2［SubtypeA61，and Genotype3（Sub－  
typeV9”wasevaluated・Genotype3wasobtainedfroma  
Ghanaianblooddonorservice．ZO・22  

Precaudons to prevent B19 DNA cross－  

COntamhation．AllstepsofNÅT（pooling．enrichmentby  
Centrifugation and extねctio．n，maStermixpreparation，  
andamp】ifica【ion）wereperformedinseparaterooTnS・All  

roo11ヽS Were equippbd with ultravi01etlight andw6re  
decontaminatedonteper－Week．Theda訂ydecontamina－  
tionprocedureincluded decontamination ofillwork－  
benches，pipettes，and centrifuges witha disih免ctant  
（BacilloIPlus，Bode．HambuTg，Germany）and sodium  
hypochlorite（Roth，Karlsruhe，Germany）．Al1PCRproce－  
dureswere甲OnitoredbytheadditionofatJeastsixnega一  
心ve controIs・PCR procedures were only validif a11  
negativecontroIsgaveanegativetestresult．Allpersonnel  
performlng nuC）eic acid extraction and resolution・Of  

high1y B19DNAl）OSitive pooIs have been thoroughly  

trainedtobecompetentinperfbrmlngtheseprocedures  
Withoutcross－COntamination．  

Screening for B19 antibodies. Salnples were 

SCreened with two assaysforIgM andIgG antibody  
detection・Aparv0viruSIgGandIgMassay（recomLine，  
Mikrogen．Neuried，Germany）wasusedtoanalyzeantj，  
bodiesagalnStVp，2，VP－N．VP－1S．VP－2r，VP－C，andNS－1  
epltOpeS・Bandintensitieswerecomparedwithacontrol  
bandandwerescoredas－．＋／N．1＋．2＋．3＋，Or4＋．Addi－  

tionally a11samples were screened wi山themicrotiter  
Plate－based B19enzymeimmunoassay（EtA；Biotrin．  
Dublil－，Ireland）forIgGandIgMantibodies・Allantibody  
assayswereperformedaccordingtotheman11ねcturers  
instructions．  

AmtibodyadsorptioIl・EightsampleswithaB19DNA  
COnCentration ofmore thanlO5IU per mL and eight  
Samples、VithaB19DNAloadbelowlO5rUperlnLwere  
analyzedforB191gGantibodiesbyuseoftherecomLine  

assav．Inthesesamples，virusloadwasdeterminedbyreal－  
time NATbefore and af【ertreatmentwidla PrOteinG  
COJumn（MAb甘ap kit．Amersham．Uppsala，Sweden）．  
Qne－hu！ldredmicroliters of each sample wasfi］teJ．ed  

through aproteinG colul11nand washedwith5mLof  
bindingbu鮎r．Thendwthroughofthebindingstepwas  
Centfifugedat58・000×gforlhourat4OCfol】owedbya  

Standardminipoolextractionprotocol・  
B19sequenceanalysis・Sequenceanalvsiswasper－  

formedasdescrjbedindetai1byHokyn諒andco11eagues．23  

0verlappingamp］iconsoflOOObpthatspannedtheentire  
proteincodingreg10nOfthegel－OnleWereuSed・Pri）i－erS  

（NSofwdandNSirev．NSsfwdandNSorev，p6andp3．p9  

andrtsrevandrtl 

plus and minus strands・AmplificadorlPrOducts were  
SequenCeddirectlvwithacyclesequencingreadyreaction  
kit（BigDyerrbrminator，AppliedBiosystems，Darmstadt，  

Germany）andaDNAsequ占ncer（ABIPRISM310．App）ied  
Biosystems）．  

Statistical analysis 

Thesensitivity，Standarddevi左tion（SD），andcoe疏cientof  

Variation（CV）ofthe real－time PCR testwere calculated  

with computer software（Exce）2000，Microsof［Corp．，  

Redmond，WA）．For小eProbitanaJysis，anOthercomptltqr  

program（SPSS12・0．SPSS，Chicago．IL）wasused．Com－  

parisonbetweenthecaseandcontrolgroupswascalcu－  
lated with Fisher’s exact test or the ttest＿ Statistical  

Signi鮎ancewasassumedifpvalueswerelessthanO・05・  

RESULJS   

JncidenceofB19indifferentareas  

B19incidencebetween2003and2006wasdemonstrated  
fbrsixdi鮎rentareas（Fig．1）．Therewasahighincidence  
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MonitoringofB19DNA－POSitiveb100ddonors  
Inthe substud）1tWO additionaldonations were taken  

如）m50B19DNA－pOSitivemultiple－timedonors（high一  
viruS－loadgroup）randomiyselectedfromalJB19DNA－  

POSitivesamplesinTbstArealto determine B19DNA  
COnCentfationandthecourseofantibodydevelopment  
tO B19．  

Al1donorsincludedin山esubstudvwereB19DNA＿  

POSitivewithavimsloadofmorethanlO5IUpermLatthe  
indexdonation（TimePointTO）・Thevirusloadwassigni丘－  

candy reduced within12weeks from a median Of  

4・85×107rupermL（TO：SD）to4・6x102rupermL（SD；  

Tl；Fig．2）andeitherremainedatthislevelordeclined  

further at Time Point T2．Additional  

period ofB19from May2004toJanuary2006inall  
SCreened reglOnS．The highestincidence was foundin  
A托aS4and5．although theincidence of B19DNA－  
positivedonorswidlahighviruSload（B19DNAconcen－  
tration≧105IU／mL）aswellas withlow B19DNAviruS  
loads（B19DNAconcentration＜105IU／mりdidnotdi仔er  
Sign摘cantlybetweentheareas（職ble2）．  

Sequence analysis of the 50 B19 NÅTLpositive  
blooddonorsincludedinthesubstudyidentified only  
Genotypelstrains・Sequence、analyses ofallB19DNA－  
POSitivesamplesarecurrentlybeingprocessedtobetter  
understand the genotype distribution in our donor 

poptdatiom  

fouow－up m aSubsetofthese donors  
beyondTimePointT2revealedthatB19  
DNA corlCentration was stablp around  

theNATdetectionlevelfbruptolyear  
（range，100and1500rU／mL；data not  

Shown）・Al1samplesfromdonorsofthe  

CaSegrOupWere．be10Wthereleaseleve】  
Of105IUpermL，atTimePoint・Tl：  

B19antibodyleve）s were、investi－  

gated withan enzyme－1inkedimmun－  
OSOrbentassay寧ndalineprobeassay．  
Bothcommerci姐yavailable、由9anti－  

body assays gave comparabl色fesults  
for：B19IgM恥ble3）andIgGrmblei）  

antibodies．Ateachtimepo′lnt，lgManti－  

bodieswere detected血Ofe＆equently  

（P＜0．05）inthecase group compared  

Withthe controlgroup，and antibody  
titersgeneral1yshowedanincreaseh’om  

TimePointTOtoTimePointTlfbllowed  

by a，decre卑Se atTime PointT2．（gM  

antibodies・against the nonstruCtural  

protein（NS－1）werenotdetected去tapy  

timepoLnt．Incontrast，neutraliZingIgG  

antibodiesagainstVP－2were‘detectedin  

allsamplesofthehigh－viruS－loddgrotlP  
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2003  2004  2005  

Year  

円g・1・Imdde爪印Of819vku卑h触也）m＄k帥甲れ2003aれd2006・Donatiomswe甲  

S乍reemedbr819byreal一山meml山p001NA鷺InddenαWaSincreasdbe加配鱒M叩  

2004a爪dIa∬‖エary2006，e＄peCi血yinA代お4and5．（■）血eむ1＝GRClmsdtute  

匝ank魚1咋（▲）Area2＝▼GemanAmdRば爾；（△）Are血3±MedcalUnivα＄ityof  

Qraz；（ロ）Area4＝A山StJ．ianRedCrossInstitute幻age瓜Irt；（●）AJ．ea5＝＝AnstrianRed  

CrosslnstituteFeldkirch；and（○）Are？6＝AnstrlaLnRedCrosslrLStittlteVienna．  

1778 TRANSFUS10N Vddme，47，Q：tOber2007  

170   



819NATSCREENINGFORBLOODDONORS  

（casegroup）atTimePointTlandT2withoutalュyeXCeP－  

donq Bothantibodvassaysandtiterswereslg山丘candy  
higherinthecasegroupcomparedtothecontrolgroup．  
Likewiset antibodies agalnSt nOnStruCturalantigens of  
NS－1increasedupto92・3percenthromTimePointToto  
TimePointT2．   

In one experiment．plasma from donors with1319  
DNAcorlCentratiorlSOfrr）OrethanlO51UpermLandwidl  
B19DNAconcerltrationsofIessdlanlO57Uperrr］Lwas  
fi1teredthrough proteinGcoJumns．Thevira＝oadwas  
determinedbeforeandafterlgGabsorpdon・Reductionof  
theB19virusconcentrationwasslgn摘candyhigherin  
Salnpleswith】owvirusloadandhighlgGantibodiestiters  
assho明7inThble5・IntwoofeightsampJes（Vira‖oad，  
＜105IU／mL），nOviruSWaSdetectabLeaftercolumnfi1tra＿  
tion・IndleOthersixsamples．lowviruSCOnCentrations  
Weredetected（meanC．value，30．6：viruSCOnCentration，  

＜100IU／mL）．   

AlldonorsincJudedilTthecase－COntrO】substtldywere  

matched byage and sex and wereinterviewed with a  

Standard B19questionllaire about clinicaj symptorns  

（Thblel）・Tシpicalclinicalsymptoms forB19infections  

SuCh astiredness－】01ntPall一．OrCOrnp】icationsbetween  

PregnanCiesdidnotsignificantlvdi鮎rbetweengroups．  
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Fig．2．Virusloadduringdle6一血OnthshIdyperiod・AlJdonors  

OfthecasegroupwereI王19DNA－pOSitiveatdleindexdona－  

tionwithavalueoEmoredlaLnlO5IUpermL（highesIconceれト  

trationwas2．1×10I2IU／mL）．meblad（barrepre＄enlstJle  

median血sconcem打adonand山egraybariれdicate針山e  

meam扇ru5COmCentrationofa月do爪ations払re血dmepoint・  

VirusltIadwassign摘侃n11yreduced鉦omⅥmePりinlTO【0  

Ⅵふ占PふimlTl．和IeiDs㈹托3．5×10‖．l．OxlO4，and3．5×10ユ  
brTり，Tl，a瓜dT2．托甲eCdvely・  

卿ro叩★  
Mikrogen immunoblot Bidr納EIA  

VP－2p（％）  VP－N（％）  VP－1S（％）  VP－2r（％）  VP－C（％）  NS－1（％）  VP2（％）  

Case   

TO†  42．9   

T1  71．4   

T2  23，1  

C（yltrOI   

TO  l．8  

42＿9  42．9、 

71．4  85．7  

48．2  69．2  

9．2  4．6  

57．1  42．9 35、7  0．0  

85．7  50．0  35．7  0．0  

69．2  38．5  30．8  0．0   

6．1  1．5  1．5  0．0  

’FiftyB19DNA－やOSkivedonorswe（eSCreCnedfo（1gMantibodiesbytwodi抒erentassays10detectantibodiesagainsIsIructurat（neutraliz－  
ing）andnonstructuralantigensatthreetjmepoints，andthedatawerecornparedtoresuftsfroml（泊B19DNA－¶egativeb100ddonors  
（COntrdgroup） 

†TO＝indexdonation一  

二竺堅圭旦＿鯉堅些竺せtIleCaSeandconlrolrol－S■  

Mlkrogen immunoblot Biotrin EIA 

VP－2p（％）  VP－N（％）  YP－1S（％）  VP－2r（％）  VP・C（％）  NS－1（％）  VP2（％）  

Case   

TO†  35．7   

Tl  100   

T2  100  

ControI   

Tり  74．8  
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35．7  28．6  

100  100  

100  1α）   

7弓・3  71・0  

28．6  28．6  21．4  

100  100  85＿7  

100  100  76＿9  

68，7  46．6  16．0  

FWtyB19DNAl）OS軌edonorswe（eSCreenedforlgGantibodiesbytwodiffe（entaSSayStOdelectantibodiesagainststructural（neutraliz－  
ing）andnonstructuralantigensatthr鴎tirnepoirtts．andthedatawerecomparedtoresultsfromlOOB19DNA－negaLiveblooddonors  
（COn廿0†grmp），  

†TO；indexdonatbn．  
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andtheseason・24－26Herewereportresults、打omscreenlng  
blooddonor？OVeraperiodofmorethan4yearswitha  
SenSitivereal－timeNATmethod．rrYlemeanfrequencyof  

DNA－POSitivebldoddonorswas274perlOO，000dona－  

tions，Whichwaswithintherangepreviouslyreported．2738  
AlthoughtheincidenceofB19DNA－pOSitive blood  

PrOductsishigh，tranSfusionJtransmittedinfectionshave  
raLrelybeenreportedwhen▼COmparedtbothertransfusion－  
reJevantvirus 

virus－1，hepatitisCviruS，OrhepatitisB、vitus．Thiscould  
beexplainedbydlefactthatmoittec）plentSalreadyhave  
B19antibodies，duetopreviousinftctionsandthatmany  
B19DNA十pOSitivebloodproductswerealsdpositivefor  

thepresenceofB19VP－10rVP－2antibodies．resultingin  
neutrali2ationofthevihs．Ano血erpossibleexpla云ation  
isthatB′19infectioIISd（ereurlderteportedbecausemost  
recipientsgetonlymildornodlinita）symptOmS．29Inthe 
presentstudy；Weandyzedthedevelopmentofahti－B19  
andthedecreaseofB19DNAin50blooddonorsandcom－  

Paredthedatatoacontrolgroup・TnaccordanCewiththe  
literature．30・3］vp－2IgGantibodiesalreadyexistedinthe  
majority（75％）ofB19－negadvedonors（COntrOlgroup）・  

Without exception．alldomirsinthe high－viruS－load  
group（CaSegrO中）wereantトVP－2IgG－pOS車tiveatTime  
PointsTlandT2．TheincreaseinVP－2antibodies correR  

lateddirectlywithasignificarftdecre？云einB19virusload・  

Theob血u畠explanationfbrthisisthattheantibodies  

neutralizetheviruS．32  

Althoughantibodiespersistfbral 
however．B19DNAwasdetectablebyreal－timeNÅTfor  
morethahlyear．Thequestioniswhetherbloodproducts  
widllowlevelsofB19DNAandB19′antibodiesareihfec－  
tious・Thisquestioniscontroversialintheliteratureand  
is currently beingexaminedbya retrospective donor－  
TeC甲IentStudy・   

Since B19r’screenlng WaSinitiated，the fbIlowing  
releaseprocedurewasusedinourblooddonorservice・  
DonadonsWit抽ighB19DNAconcentrations（equalor  
higherthan1051UImりWerediscarded，butdonorswere  
permittedtomakesubsequentdonationsandwerenot  
informedabouttheirin飴ction・BloodproductswithB19  
DNALCOnCentrationslessthan105IUpermLarethought   
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Sens摘viり（lU／mL）   

艮g．3．Se鮎id鵬呼・¢【一B柑NATkiLTheWHO＄tandard（99／800）  

wasdilutedintoskconcentratlom＆Eadl＄tandardcomcentra一  

山mwastestdin24replicaks．Probitam癖i＄W甲perhmed  

Wi血SPSSVersion12JOonnonlogco－Ⅳ併tddata・Sem＄1血i呼  

OftheminipooINATwaslO．211IpermLat9Spercentprob－  

ab址i吋（Fl，7・5a皿d18・81U／mUamdO・65IUpermLat  

50percentprobab址ity（CI，－4．1to2．47）．   

Sensitivityandspe¢ificityoftheB19PCRkit  

AsdemonstratedinFig．3，the95percentdetectionprob－  

abilityofthe、NATassaywas10．21UpermL（COn丘dence  

interval（C11，7．5－18．8IU／mL）perprocessedvolume・Sen－  

SitivityforanindividualdonationpresentinaminipooI  
WaS982IUpermL（C7．724－1811IU／mL）．Specificitywas  

lOOpercentas2000f200ne写ativesamplesgaveanegative  

testfesult．Theamplificatione伍ciencyoftheDRKB19  

PCRkitwasco叩Parableforal1■threegenotypes．（datanot  

shown）．precisionisde丘nedasthedegreeofscattering  

withinaseriesofanalyses・Itiseq）reSSedastheJSD画the 

percerrtCV（％CV）・SPand％CVvvereOt6，0・58，andO・67  

and2．47，2．37，and4．20fbrintraassgyYari皐bilitylinter－  

aSS呼Variab止ity．Yqndinterbatchvariabaity．respecdvely  

DISCUSS10N  

ThefrequencydfB19viremiainvolun鱒yblooddonors  

hasbeenestimatedtorangefroml：260tol：50，000andto 

dependonboththesensitivityoftheしSCreeningmethod   
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tocontainneutralizingamibodies．Therefore，mlnlpOOIs  

COntalnlnglow B19DNA－pOSitive blood products were  
not dissoIved，and alJproducts containedin those  
minipooIs、VeretranS餌sed・TheinvitroexperimeTltWitha  

PrOteinGcoJumnindicates aslgnincalldyhighervirus  
reductjoninsamplescontainingJoIVVira‖oadsandhigh  

levels of neutralizing antibodies colnpared to salnples 
containinghighvira1loadsandlowB19antibodies・This  

Observationsupports our release procedure．becauseit  
SuggeStSthatthesesamplesareunlikelytobeinfectjotlS  
（職ble5），  

Nonedleless，forspecial－riskpatients（i）nmunOCOm－  
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○曲購および静．、用命痺グロブリ．ン製剤によるヒトパルボウイルネB19の中和 

背景：坤パルボウイルスBi9：（Bf9 
使用上の注意記載状況・  

プリンG［IgG］）を含有することが示されている。  そ甲他参考事項等  

試験≠ザインおよび方捷増額芽療細胞殊UT7／Epo－SlはBl9V準碍子郵に感染しヾ吏た、本試附こおいて、免疫組織学的方  ロブリン「日赤」  

研  

乗  

。 

。 準果通草アナル猷割9VlgG力価沖均33≠9！U／叫牒軒償111u／叫を含有することが判明したムこれらの111U／mLのB19V G 
邸  

。 

昭  

琴   

．  報告企業¢意見  ，今後の対応   
血祭由来製剤原料血粁プニルに溶けるヒトパルボウイルス819    本製剤は現在製造・供給しでおらず、当面特別な対応を必要としな   
中和鱒他の革さ′笹、撃砕プー／坤B19YIgGカ価が一貫して計  

いた鱒に備わづた特徴でありこ検討した10％IViG製剤において、  
B19Y桓Gの中和帝性を維持することが示されたとの報告であ  

る。  
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