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一般的名称  新鮮凍結人血衆   
ProMED20080218．0645，2008  

公表国  

Feb18．情報源：El］Gl  

新鮮凍結血嫌「日赤」（日本赤十字社）  
研究報告の公表状況    Globo．com，2008Feb13．  ［1］ブラジ  

販売名（企業名）  
新鮮凍結血斯－LR「日赤」（日本赤十字社）   

［2］Milenio．com，2008Feb17．  ル［2］パラ  

グアイ  

○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  
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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．  

120  
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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］  

【see a150：  
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2007  

Yellow fever，mOnkeys － Bra2：il：（Goias），SuSp．′ RF工 COrr．20071231・4196  
Yellow fever，mOnkeys － Brazil：（Goias，Fed．Distr．）：COnf．20071229・417  
Yeilow fever（human（mOnkey－ Brazii／Bolivia：2007 2C）071224・4i26  
Yellow fever，mOnkey － Brazil（P王）：SuSp  

Yellow fever，mOnkeYS － Brazil（Goias）：SuSP・，RFI20  
Yellow fever，mOnkeys － Brazil（RS）：alert 2007O910m  
Yeilow fever，hurnJan，mOnkey － Bra2：il（MG）：nOt  

Ye110W fever － Brazil（G埋X21alert 哩旦  
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廃射合成血「日赤」（日本赤十字社）  
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照射合成血－LR「日赤」（日本赤十字社）   

○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．  

FromtheInstituteofbnmtmoIogyandTrtans札ISionMedicine・  

UniversityofL江beck．L且beck．Gemanyl   

加鱒鱒川御伽〃叩眠ぬ－敗HolgerHenni払bsdtuteof  

ImmunoIo訂arLdT上anSfusionMedicine，▲UniversityofL仏beck，  

Ratzeburger山Iee160．23538L色beck，Germany；e－maiJ：  

he血噛軌血皿．mu－1uebeck．de．  

ReceivedfbrpublicationFebruary2．2007；reVision  

rece加代dMホ血29．2007，andacceptedApri128．2007．  

doi：10．1111／j．1537－2995．2007．O1420．x  

W＄pUSlON2007；47：1972－1983．  
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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・  
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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  

1974 TRANSFUSION VoIume47．November2007  

126  



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  
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●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．  
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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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