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で Variouscountries，aSWellastheassumddperiodofexposureto  
BSE（2001repo几，endnotel）clearlyshowthattheextentof  
the BSE epidemicin the UKis a multiple ofthatofother  
COuntries，eVenifdifftrencesinthereportlngCritedaaretaken  
intoaccount．Ariskofexposurefbrcountrieswithnooronly  
fewBSEcasescanonlybeestimatedbytheextentofimports  
OfbeefcattlefromtheUKwithintherelevantperiodoftime・  

Fig．2showsimportsofbeeffromtheUKbetween1990and  
1995．   

ThemathematicalmodelsfromtheUKonestimatingthe  
VCJDepidemicwereusedinlrelandandFrance，takinginto  
account the actualsituationin these countries．InIreland，  

WherefourcasesofvCJDhaveoccurreduptonow（twoof  
them were residents ofthe UKforaconsiderableperiodof  
time），aneStimationwasperformedonthebasisofthemodel  
developedintheUKwithadaptationsforconditionsinIreland  
［5り∵meestimationconsiderspotential1ycontaminatedIrish  

Cattle，Cattleimports from the UK，andthe consumptlOn Of  
Britishbeefduring visits tothe UK．This model，tOO，takes  
into accountonlythegroupofindividualswhoarehomozy－  
gousformethionineatcodon129・Itwasestimatedthatl－2  
（0－46）moreclinicalcasesofvCJDwouldoccurinlreland・  

Apa丘fromtheabovelimitations，theadaptedmodelissuitable  
forperformlngeStimationforcountheswithfewornocasesof  
vCJDifthe basic dataareknown．In France，20vCJD cases  

have been reported so fhr・In a current modelcalculation，  
alsobasedontheepidemi0logicaldatafrorntheUK，itwases－  
timatedthatafter2004，anOther33vCJDcases（120fthemin  

2004and2005）wouldoccur［52］．Themodelcalculationtakes  

intoaccountimportsofBritishbeeftoFrance，beefconsump－  
tionandtraveltotheUK．Theestima［eofthecasenumbersfor  

Francehasdecreasedbytwothirdscomparedwiththeprevi－  
ousforecastsfrom2000［53］．   

Nocase ofvCJDhas so farbeen diagnosedinGermany・  
Since the epidemi0loglCalsituationin Germanyis hence  
markedlydifferentfromthatintheUK，and，inaddition，the  
extent of exposure to potentially BSE corltaminated beef  
carLnOtbeaccuratelyquanti丘ed，nOPrlmarydataareavailable，  
allowlngaValiduseofmodelsforestimatlngtheincidenceof  
pnmary vCJD casesin Germany・Based on estimates for  
FranceandIJ・eland，WhereonIyafewvCJDcaseshavebeen  
diagnosed．itcanbeassumedonthebasisofthecurrentstale  

diagnosedwithpathologlCalpnoninthelymphatictisslle・He  
diedofrupturlngaOrticaneurysm5yearsaf［erthetransfusion  
without any evidence ofa neurodegenerative disorder．nis  
CaSeSuggeStSthatindividualsnothomozygousformethionine  
atcodon129canbeimfected．Itremainsunclearwhetherthose  

heterozygousindividualswouldstayasapotemialasymptom－  
aticvCJDcarrier，Ordevelopthediseaseonlywithdelay．   

TTleeXistenceofapossible“carrierstatus’’issupportedby  

aretrospeCtlVeSerialanalysisofappendixand10nSilmaterial  
irLtheUK，Where30f12，674ap匹ndicestestedrevealedpath－  
Ologicalprion［47，481Recently，thegenotypeoftwoofthese  
individualswhohadnotdevelopedvCJDatthetimeoftheex－  
aminadonwassequenced（thethirdsamplewasnotavailable  
forana）ysis）andfbundtobehomozygousfbrvalineatcodoTl  
1290ftheprionproteingene［49］．lmmur10histochemicalex－  
aminadonsrevealedadifferentpriondistributionintwooutof  
thethreecasesfromthatfoundinthelymphadctissueofvCJD  
Patients・Itiscurrently unclearWhetherthismightbeindi－  
Cativeoftheoutcomeofthedisease．MethodoIogicalproblems  
iJlthe evaluation wi仙regard to sensidvity and speci＆city  

mightplayarole．Inaddition，itmustbebomeinmindthat  
dleStudiedpatientswerenotrepresentadveofthegeneralpop－  
uladonduetoagedisbibution．Ifthisrandornsampleofhisto－  
logicalexaminationsi：SuSedasabasis，aJldlOO％sensitivity  
andspeci＆cityofthetestusedisassumed，theestimatedprev－  
a）enceofundetectedvCJDinfections匹rlmilhoninl1abitants  

intheUKwouldamountto235（49－692）．miswouldmean  

ahigherprevalenceofvCJDthanpreviousJyestimatedonthe  
basisof血edecreasing丘guresofclinicalcases・   

Tbemathemadcalmodelswereadaptedtothesenew丘nd－  
1ngS；Widergeneticsusceptibilityandapossiblecarrierstatus  

WereaSSumedforthedisease．1もkingintoaccounttheremain－  
1ng unCertainties on tflLelength oftheincubationperiod，the  
estimatednumberofclinica）vCJDcasesbytheyear2080is70  
（10－190）basedontheexistingcalculationmodelandamodel  
foracarrierstatus［50］，aSOPpOSedto363cases（nocon丘dence  
intervalindicated），bas（AonamorepeSSimisticassumption．If  
thedataontheexaminationsoftheappendices［48］aretaken  
intoaccounL，theestimationis133（32－3，780）cases［50】．   

Themodelpublishe（1byClarkeandGhaniin2005provides  
estimates for the number ofindividuals with subclinicaland  
PreClinicalinfecti6nwiththevCJDpathogenr50】．Thehisto－  
JoglCaldataoftheappendicesweretakenintoaccountinthis  
assessment，and50％1；enSltlVlty Ofthe tests for subclinical  

infection was assumed．Based on these assumptlOnS，a far  
greater number ofindividualsinfected but without clinical  
manifestation（l，130～］3，440）can be assumed．The number  

Ofthesecarriersandthequestionofwhethertheywouldbein－  
fectiveareimportantforpossit）1eiatrogenictransmissionand  
maymarkedlyin且uencetheabsolutenumberoffuturevCJD  
CaSeS．Besidestransmis5；ionbybloodproducts，incomp）etedis－  
infectionofsurglCalinstrumentsmightalsoplayapart．   

The above modelcalculatiorlS refer to the UK．For counr  

trieswithout or with only a smallnumber of vCJD cases，  
theestimateise、′en mOreunCertain．Thedecisiveparameter  
istheextentofexposuretofoodstuffsproducedh－Onlinfected  
beef・AsynopsJSOflhel光akincideTICeOftheBSEepidemicin  
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FormalretrospeCbve epidemi0logic sdies and case  
COntrOIstudies did not revealaJly eVidence oftransmission  
OfhumanTSEsby blood orblood products．Incontrast to  
anumberofviruSeS（HrV，HCV．HBV），nOSuSpeCtedcaseof  
transmissionofclassicalCJDtoahemophiliapadenthasbe－  
COmeknown［58】．Sincethisdiseasecanbarelybeoverlooked  

inthiswe11monitoredgroupofpatients，thisisreassunng．   
However；threecasereportspublishedintheUKdemon－  

Stratethepossibility ofvCJDtransmissionby tranSfusions．  
NoavailablediagnosticsystemcouldproveorexcludevCJD  
transmissionin anyindividualcase．Joint consideradon of  
the published cases，however，does notpemit any other  
COnClusiotlthantransmissibilityofthevCJDagentbyblood  
transfusion．Amonitonngsystem，theNadonalCJDSurveil－  

lanceUnit，WaSeStablishedintheUKin1990，Which，amOng  
Otherthings・WaSdesignedtoidentifyblooddonoS 

． 

thesedonatioIISWereObserved，andintheeventoftheirdeath  
appropnatetestsincludinganautopsywithhistopathological  
i（knd丘ca【ion ofthevCJD agentwereperfbrtned．150fthe  

vCJD patients who were diagnosed up to December 2003 
haddonatedb］00d．Theyhaddonatedatoialof551abileblood  

PrOductsofwhich48hadbecntransfused．Atthattime171iv－  
1ngreCipientswereidenti丘edandznonitored・ThsstlnTeillaLnCe  
SyS蛤m山鳩SO血iden止血d血一班飴距S：血1996，a也en62－  
year－Old pa由nt received a totalof5RBCCwithin on  
Operadon．Oneoftheseconcentrates（non－leukocytereduced）  
0riginated如〉madonationofa24－yearOldindividualwho  
WaS healthy a（the（imeofdonation butdiedofcon丘rmed  
vCJDin2∝巾（3．5years af【er dle donation）．TYle reCipient  

developedsymptoms6・5yearsa允erthetransfusionanddied  
of vCJD13monthslater；the diagnosis was co血ed by  
apostrrわrtem［59］．SincetherecipientlivedintheUK，thus  
alsoexposedtoariskforcontractionofvCJDviathefood  
chain，tTanSmission by transfusioncouldnotbeproven but  
was high1ylikelyconsidering thelowstatisticalprobability  
ofcoincidence，i．e．aninftctionviathefbodchainnotrelated  

to the transfusion，rated asl：15，000－1：30，000．The second  
CaSeWaSanOtherelderlypatientwhoreceivedanon－1eukocyte  
reduced RBCCfrom a donatior）Ofanindividualwho deveト  
opedsymptoms18monthsla（eranddiedofconhedvCJD  
in2（拇l［60］．Therecipientdiedofanon－relatedcause（ruPtur－  

ingaorticaneurysm）5yearsafter（hetransfusionwithoutany  
SlgnSOfaneurologlC－pSyChiatricdisorder・Withintheabove－  
described surveillaJICe，aPOSt mOrtem WaS Carried out・The  
vcJDagentwas fourLd by histopathologlCalexaminationin  
thespleen？ndneckJyrnphnodes・Theagentwasobviously  
transmitted；however，aninvoIvement ofthe CNS was not  
detectable－neitherclinicauynorhistopathologically・Incontrast  

toallpreviouslyidenti丘edvCJDpatients，thispadentwashet－  
erozygousM／Vatcodon129・neinftctionwassubclinicalat  
thetimeofdeath；WhethervCJDwouldhavedevelopedinthis  
casemustt℃mainopen・AthirdpatientintheUKwasreported  
in2006who developed symptoms ofvCJD after receiving  
non－leukocytedepletedRBCC7yearsandlOmonthsbefore・  
ThepatientisaM／Mhomozygoteatcodon129・Thedonorof  
theconcentratedevelopedvCJD21monthsafterthedonation  

OfknowledgethatonlyisoIatedcasesofvCJDwi1loccurin  
Gemany．  

7．R由kofvCJDtransmissionthroughblood  
（父COmdaryin鮎ctioms）  

Ⅵ扇ousapproaches，SuChasanimalexpenmentSandepide－  
mi0logicalandcasecontroIstudies，aSWellastheobservation  
Ofindividualcases，addressthequestionofwhetherbloodand  
bloodproductscot）StituteariskofvCJDhzISmission．   

AnumberofexpenmentSeXplorethepossibilityofprion  
transmissionbybloodanditscomponents，Withgreatvariety  
OfcombinationsofTSEagentsandanimalspecies［42，54，55］．  
Manyresults，however，muStbeinterpretedwithanumberof  

restrictions．TheinvestlgationalmaterialofthedonoranimaIs  
（blood，Serum，Ce11sletC．）was usuallygivento theindicator  

animalsbyi．c．administration．Thispermitsamoresensidve  

detectionofthepathogenトbutconclusionsregardingi．v．ad－  
minis出血on’are dif＆cult．Secondly，maJlyeXPerMntS Were  

performedwithanimalsinftctedina“non－natural”manner，  

Which makesthe extrapolation ofthecorrespondingresults  
more血伍c山t・bad血豆on，血etes也0鮎niⅣ01veas匹CleS  
barrier，Whichm8anSad∝reaSeinsensltlVlty．   

DespitemaJIyCOntradictoryresults，thefo1lowlngCanbe  
COnCludedfromsmallrodentexpenments：   

－Inpnnciple，infectivitycaJltXdetectedin theblodof   
experimentallyinfectedamimals．  

－Titersofi血tiousTSEagentizlthebloodofar【i丘ciany   
inftctedamimalswerefbundtobeverylow（1－100infec－   

tiousunits／mi）insensitivede（ectionsystems．Thequestiotl   

arisesinsomeexperimentsastowhatextentthedetected   
infecdvityreallyre魚ectsreplicatedagentandnotjustre－  
sidualinoculum．  

－Whileinvariousexperimentsi．v．applicationhasledmore   
rarelytoinfectionoftheindicatoramimaldlani．c．inocu－   

1ation，in arecent expenment uSlngmiceinfected with   
either mouse adapted strains ofGSS，a SPeCialfhmilial   
form ofCJD，Or VCJD，nO m勾Ordifference was found   

betweeni・V・aLndi・C・inoculation・Infectivlty Ofapprox・   

20－30IU／mlwasfoundinthepreclinicalandthesymp－   
tomaticphases17and23weeksa鮎rinoculationinboth   

thebu勒COatOfthebloodandintheplasma［56］．  

Atransfusionexpenment，Wherebloodfortransfusionwas  
drawnfrom sheepln tWO Series ofexpenmentS，pOin（edto  
a potentialtransmissibility ofprion diseasesby blood［57］．  

Thedonorsheephadbeeneitherora11yinftctedbybrainma－  
terialfromBSEinfectedcowsorweresheepwithparticular  
geneticsusceptibilityforscrapie．Af【ertransfusionofwhole  
bloodorbufBTCOatOfthosedonoranimalsthatlaterdiedof  
theoral1yinduced“BSE”orscrapie，definiteTSEdeveloped  
in a number ofreclplent animals，neidentiBcation ofthe  
Pathogencon丘med transmissioninthis expenment．Itmust  

benotedthattherecIPlentanimalsweregenetical］ysensitive  
to TSE 
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i．c．／mlintheplasmaanda5Td，。d。Cedinfectivity  
in the case ofi．v．inoculation，thus2IUi．v．／ml．  

－ThisisextrapolatedtovCJDcaseseventhoughnoinfec－   
tivityhasbeenfoundintheirbloodsofar［7l，72］．  

－Therearenoaccuratedatadmingwhichtimesinfectivity   
COuldbepresentinthebloodofindividualsduringthein－   

Cubationperiodandthecourseofdisease．  

－ne fom ofinfectious prions（association with cells，   
monomers，multi皿erS，aggregate，丘bnls）inthebl∝追of  

“naturally”infectedcreaturesisunknown．Basedonani－   
malexperiments［73］，ithadbeenassumedthat90％ofthe  

infecdvltyOfwholebloodwouldbepresentinthecellular   
fractionandlO％intheplasma．Morerecentstudies［56］，   
however，pOlnt tO an apprOX・equaldistribution of the   

amountofpathogenin the plasma andintheleukocyte   
打action．  

【6l，62］・A fourth probablecase was annou甲CedinJanuary  

2007（http：〟www・hparorg．uMIPa／news／articles／press＿releases／  

2007／070118＿VCJD．htm）．   

As）ong as a bloodtestfor vCJD does not exist，aSSeSS－  

mentofcasesofsuspectedtransmissionwouldbepossible  
Only to alimited extent；this applies eitheriftheindividua）  

affectedbyvCJDdonatedblo∝lorhadreceivedtransfusions  

Ofbloodcomponents．R∝Ommendadon330f．theAKBlut  
（National Advisory Committee‘Blood’），2006，prOvides  
guidanceinthiscontext【63］・Adetailedstatementregarding  
the saftty ofblood productsinview ofvCJD has recent】y  
been published by the Scientific Committee oJIEmerglng  
andNewlyIdenti丘ed HealthRisks ofthe EUCommksion，  
SCENIHR【朗・】．   

OfcruCialimportanceforthevCJDriskfromtransfusionis  
thenumberofindividualswithinaglVenPOpulationwhoare  
infbctedandmaycarrytheagentintheirblood・HistologlCal  
evidence of prionsin appendices［48】indicates a higher  
frequency ofinfectionthan previously estimated based on  
the occurrence of vCJD．As described above，One WOuld  

now hypothesize that allindividuals are susceptible tothe  
VCJDagent，nOtOnly血osehomozygousforMM，Whorepre－  
Sent40％ofthe population．In another human TSE，Kuru，  

CaSeSWithextremelylonglnCubationperiodsofupto56years  
havebenreported，andallwhosePrPgenecouldbeanalyzed  
WerenOtM／Mhomozygotes［65］．Thusahighernumber（max－  

ima11ydouble）ofinfe（：tedindividualsshouldbeassumedthan  

uptonow・IfthiswasconceivablefortheBritishpopulation，  
We WOuld have to expeCt One Subclinicalcasein roughly  
4，0（M匹Ople．   

8・ReductionofTSEinthemanufactureofbloodproducts   

Inviewofthelimitedknowledge，inassessingtheeffective－  
nessofmethcdsthefollowlngPatllyspeculativeandpeSSimis－  
ticassumptlOnSandre・marksofreservationhavetobemade：   

－The amount ofinfectivltyin bloodis estimated onthe   
basis ofdata from animalexperiments，The French au－   

thorityAFSSAPS【66］hadpreviouslyassumedas worst   
CaSe SCenariQ＿thatinfectivityln Whole bloodislOOrU   

i．c．／mi（infectious units／mlin case ofintracerebralad－   

ministration），andIower fbrintravenousinoculation at   

10IUi．v．／ml（infectious units／mlin the case ofintrave，   

nousadministration）．However，inprimatessurvivalrates   

afteri．v．andi．c．ir10Culationweresimilar［29，67］．Inad－   

dition，in recent comprehensive studies，13．6IUi．c．／ml   

Were meaSuredinthebloodofscrapleinfectedhamsters   

［68］，and approx．20rUi．c．／rnlin the plasma ofmice   

infected with adapted vCJD or GSS pathogens【56，69］，   

AFSSAPS now a5；SumeS aninfectivlty Of20IUi．v．／ml   

in the blood basedon this new data．Forleukocytede－   
pletedplasma，aPathogenreductionby50％isassumed，   

thus10rUi・V・／m］inleukocyte depleted plasmainstead   

Of previouslylIUi・V・／mlplasma［66】・A studypeTL   
formed for the Brltish Health Ministry（DNV－Consul－   

ting，2003）［70］；lSSumeS a Pathogen content oflOrU  

9．Bloodcomponentsfbrtransfusion，1eukocytedepletion  

Leukocyte depletion（LD）became compulsory（among  
Otherreasons）asaprecautionarymeasureagainstapossible  
tranSmissionofvCJDbybloodcomponentsinvariouscountries，  
including Germany．Treatment of whole blood（2．5×109  
1euk∝yteS／ml）resultsinareducdonofleukocytesby3－4log  
stepswithresidualnumberslimitedtolO6leukocytesper  
bloodcomponent－Anexperimentalstudyhasbeenconducted  
into the capaclty OfLD to removethe TSE pathogen uslng  
500mlbloodofscrapieinfected hamsters【74］．Theconcenr  

tration d，aS reduced ftom13．1rU50／mlin who）e blood to  
7．6rU50／ml，i．e．42％ofthe pathogen were rernoved during  
leukocytedepletion．Sincetheactualpathogenconcentration  

inhtlmanbloodis unhown，itis di】漁cult to assess to what  

extentthisreductionwouldrepresentagalninsafety．NoLD  
of RBCC was carried outin either of the three transmission  

CaSeS．However，nOCOnClusionmaybedrawnthatsuchtreaト  
mentofthecomponentswouldhavepreventedtranSmission・   

9．ノ＿尺ピdわわ∂dcビアJco乃C錯什αfビ∫岬βCCノ   

In Germany，RBCC predominantly onglnatefrom・Whole  
blood donations．Before LD was enforced（October2001），  

buffy coat－freeRBCC werethestandard preparations which，  
inanaveragevolumeof250mi，mayCOntainuptol・2×109  
1eukocytes，aCCOrding to the applicable nationalguideline  

［75】andtheCouncilofEuropeRecommendations．Evenafter  
theLDhasbecomernandatory，aPOtentia＝ransmissionriskof  
RBCC must be assumed，  

9＿2．PJdナビJビデroJ7（、ビ／7けdJど∫げ（1ノ  

EightypercentofthePCinGermanylSmanufacturedfronl  
whole blood donations（WB－PC，e．g．buffy coat，uSUal】y  
pooledFrom4－6donations）andapprox，20％fromapheresis  
（A－PC），Titersofapprox，1OrU／m＝56lweremeasuredinthe  
thro）llbocyte fraction of mice．Residualinfectivlly muSt be  

assumed even after42％f）ath（）gen reducTion hy LD of the   
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isnotclarwhetherthequalityoftheplasn＆（e・g・aCtivadon  

Ofcoagulation factors，neOantlgen fbrmation）mightbeim－  
Paired．Therefore，a decisionin tavor ofintroducing such  
membrane丘l血onsecmsctmntlypremattm．   

10．IndtLStrialproductsfrompoolplasma，nanOGJtration  

Theevaluationofindividualfhctionadon andinactivation  

StePSinthe manufacture of plasma derivatives（e．g・factor  
COnCentrateS，immunoglobulins，albumin），regarding vCJD  

pa（hogensandtheriskfortherecIPlentisstillfraughtwith  
unce江alntleS：   

・Someassessmentsarebasedontheassumpt）Onthatexist－   
1ngVCJDinftctivitycan bepushedbe）owapresumably   
Safethresho］ddosebymeansofseveraldilutionandre－   
ductionsteps．Ithasnotyetbeendeterminedwhetheran   
infectious threshold dose administered once would cause 

inftctiorLOftherecIPlent，andwhetherseveraldoses“be－   
low thethreshold”would havea・Cumulativee飴ct．   

●Opinionsaredividedastowhetherthesizeofthefraction－   
ation poolplays animportant part（analogouswiththe  
SD－P）：  

－Usinga）argepool，incaseofpossiblecontamination  
OftheproductsalargenumberofreclplentSCOuldbe  
atrisk．nLis wouldsuggestthatsmallpooIs would  
have to be used．  

－On the other hand，a freely distributedinfectivity  
（e．g．ifprionmonomerswerepresent）wouJdbedi－  
luted considerably by pooling．Therefore，larger  

pools could present less risk. 

Forareliableassessmentofthein且uenceofthepooIsize，  
morekJlOWledgewouldberequifedontheinfectivedosein  
humans，thedegreeofaggregationofinfectivity，itsdispersi－  
bility，andthepathogen concentrations which can occurin  
thebloodofasymptomaticdonors・Calculationsaboutthere－  
1ationbetweenpooIsizeandtransmissionrisk（Appendix（A）  
of【l］），aSSumingthatthepathogenwouIdbehavelikeaviruS，  
showthatifareclplentrequlreSl庇－longtreatment，areduction  
ofthepooIsizewouldnotcontributetoTninimizlngtherisk・  
Thecurrentsituationisrelativelyheterogeneousforproducts  
ontheGermanmarket，withdifkrentmanufacturers，different  
countriesofonginofthestartlngplasma，Variousimportprod－  
uctsandagreatvariabilityofthemanufactunngmethods・   

ノ0．ノ．聯cJルビ〃g∫∫げJ如ク由∫〝Ⅶ♪‘dCrわ′∽J加∫呼∫  

Usual1y，infectiousmaterialfrombrainsofscrapleOrBSE  
infectedhamstersormiceisusedtoassessthecapacltyOfpro－  
cessstepstoremovethevCJDpathogen・Thequestionisto  
what extent such materialis representativeofthe potential  
vCJDpathogeninhumanblood・Inacomparativestudy，nO  
di庁erencesinremovalofPrPScwereobservedbetweenma【e－  
ria）fromthebrainofhumanswhohaddevelopedvCJD，SCJD  
orGSS，andmaterialfromthebrainofscrapleinfectedham－  
sters［761．Sofar，nOmajordifferencesofparhogenreduction  

Wholeblood．Ap托ftrencefbrA－PCisnotjusd丘edatpresenL  
AssessmeJl（Ofaresidualinfecdvifyisdi托cl11tsiJICeinapher－  
esishighbloodvolumeisprocesscdandthebehaviorofvCJD  
in鈷ctivityi皿theapheresissystemisdi餓culttopredict，   

夕．j．P血∫〝∽♪r打αJIJ卸∫わ〃「“Frビ∫力Frozg乃  

P血－M，FFP‥ノ   

InGermany，quarantinedplasma（Q－P）andsoIvent／deteト  
genttreatedpJasma（SD－P）arecurrentlyavailable．Themarket  
ShaTeOfSD－Pisapprox．10％．SD－Pismanufacturedbypooト  
1ngaPPrOX・700－1，200individualdonations・nleVOlumefor  
a unit ofQ－Pin GermaJlyis approx．230「280mi，andfor  
SD－Pitis200ml．  

Inap托Viousassessment（2（氾1托F）qfbotnotel），血econ－  

tentincellfreeplaLSmahadbeenesdmatedtobelIUi．v．／mi；  
250miofquarantinedplasmawou）dcontain250rUi．）．cell  
freeplasma．TwocalculationshadbeenmadefbrSD－P：   

（a）Based on the assumptionthatinfectivityis distributed   

homogenouslyinthepool，200mlindividualplasmacon－   
tainingapprox・200IUi・V・（residualcellsneglected，See   

above）wouldenterapooJ；aSSuming alow numberof  
500donations this would resultinthe dilution to O．4IU   

i．v．perplasmabagintheSD－Pseparateda氏ertreatment．  
（b）BasedontJleaSSumPtionthatinfectivityisinpriJICiplenot   

evenly dis扇butedin portions＜1IUi．v・，aninftctious   
donation containing200rUi．v．couJd be distributed to   
a maximum of200plasma bags，i．e．200of500SD－P   
WOuldbeinfectious．Assurrungloutof120，00Odonadons   
Wereinfbctious（AFSSAPS，2000）andapoIsizeof500   
donations，therisk wouldbeloutof240SD－Pbatches．   

TheriskofaninfectiousSD－Pwouldthusbe approx．1   
in600（240times2．5），Which wouId beless favorab］e   

COmpared withl：120，OM fbr Q－P ftom anindividual  
donation，  

AssumlnglOrUi・V・／mlin5teadofpreviouslylIUi．v．／mlin  
the contaminated plasrna donation【66］，therisk becomes  
higher to thedisadvantage ofthe pooled plasma．Based on  
thisassumption，thqabovecalculation（a）わrapoolof500do－  
nationsand2，000rUinadonationwould陀Sultinanaverage  
burdenof4IUinallplas血abagsofabatch．Ifitwasassumed  
tha（infectivitylnPrlnCipleisnotdistributedinunits＜lIUi．v．  
0）），anin良ctiousdonationwouldcontain2，000IUi．v．in500  
donations sothatal1500plasmabagsfroTnapOOlofSD－P  
COuldbeinfectious．However，Sincetheseca）culationscontain  

manyunknowns（e．g．reductione鮎cts）andarebasedonun－  
provenhypotheses，nOreCOmmendationsareglVenhereasto  
thepreftrredtypeOfplasma・   

Anotherquestionis whetherinfectivItylntheplasmacan  
be reduced by further measures．It has been considered to  
PrePare Plasma cellfree to thegreatestpossib】eextent and  
to remove cellfragments by丘1tration througha membrane  
Withappropnatelysmallpores，anaPprOaChpursuedinFrance・  
Noexperimentalevidenceisavailableon whetherthiscould  
effectively reduce theinfectivity ofp］asma．FuIlhermore，it  
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components．The assessment ofthe去aftty ofrecombinant  
PrOductsisnotthesu句ectofthisreport・Therefore，reference  
ismadeonlybrie且ytoaftwaspects．Humanplasmaderiva－  
tives．essentia17y a】bumin，maybeusedasastabiliz，erduring  

production of certain recombinant products・In eukaryotic  
Cellcultures，materialsofbovineongln areSOmetimes used．  
neriskofprimaryinfections withtheBSEpathogenmust  
beconsideredinpnnciple；however，SuChtheoreticalriskis  
minimized［88，89］，e．g．by purchasing materials from BSE－  

freecountdes．Individualtolerabilityofdifferentproductsin  
thepatientandrelativefrequencyofthedevelopmentofinhib－  
itors must also be consideredin the overa11assessment of  

safety・Inthepast，bottleneckshaveexistedinthesupplyof  
bothrecombinan†cOagulationfactorsandcoagulationfactors  

preparedfromplasma・Withthecurrentstateofknowledge，  
thereisnoneedtoadviseagalnSttheuseofplasmaderivatives  
iftheindicadonisestablishedcorrectly．hhemophiliatreat－  

ment，decisionbetweencoagulationfactorproductsmanufac－  
turedfromplasmaandrecombinationcoagulationfactorsmust  
beconsideredverycarefu11y，takingintoaccountthesituation  
Oftheindividualpadent．Aschematicreco－nmendationcannOt  
begivenhere・   

1l．Optimaluseofbloodproducts  

Being“medicinalproductsfromhumanS：’bloodproducts  
cannot be entirely riskTfree，despite the great progressin  
safety．Criticalindication and restrictive administration of  
bloodproductsarethereforeessentialtoreducethepatients’  

risk，Whichisparticularlytrueforapotentialtransmissionof  
vCJDbydonorblood．IntheSanguisStudy［90，91］，nOticeable  
differenceswerefoundinthefrequencyoftransfusionamong  
43hospitals打om10Europeancountriesparticlpatlnginthe  
sttldy・Asextremeexamples，thepreoperativerequestforpro－  
visionofRBCCincholecystectomywasmorethantentimes  
that ofthe actually transfused units，and thefrequency of  
transfusion ofhemicolectomy patients ranged between O％  
and79％．Suchdifferencescanhardlybeexplained・Heteroge－  

neoustransfusionpracdcehasno［changedsigni丘cantlyh血e  
pastfewyears二amOrereCentFinnishstudythusshowsthat  
contrary tointemationalrecommendation，the median pre－  
transfusion hemoglobinin transurethralprostate resection  
wasl12gHb／1【92］．Variousauthorshavestatedunanimously  
thatprospeCtivetransfusioncriteriaandconsistentinstruCtions  
ofpersonnelwouldlead to a considerat）1e reduction ofthe  
consumptionofbloodcomponents［93，94】・Anotherpossible  
approachwouldbeautologousbloodtransfusion，Whichwould  
avoidanydenovoinfectionrelatlngtOallogeneicbloodprodr  
ucts（includingvCJD）・AutologousbloodtJLanSfusions，however，  
canbeperforTnedonlylnelectivesurgerywithatimelyand  
reliablyforeseeabletransfusionrequirernent［95］・   

UnderGerrnanEUpresidencyln7999，arneetlrlgWaSheld  
inWildbadKreutht96］withexpertsinattendancefromtheEU  
member states．An assessment ofthe currenlsituation con－  

cernlng the use ofthe mostimporlant blood products was  
elaboratedandquestionsofuse．qualitymanagement，andecoL  
nomicaspeCtSOrtr；1nSfusion medicine were summanzed・Il   

havebeenreportedwhendifferentdetectionmethods岬rPSc  
detection versus bioassay）were used［68，77，78】．However，  
preparation ofinfec也ous materialfrom brain canin且uence  
padlOgenremOVal：high1ypurifiedPrPSccanaggregateinto  
highmolecular丘bri1s．．whichmaybehavedi飴rentlythandis－  
persedbrainmaterialorinfecrivityinthemicrosomal打action  
【79］．ThedegreeofaしggregationisparticulaflyimportBLntfor  

pathogen retentionin nano丘虹ation［80］and precipitation  
andseparadonbymeansofcentrifugahot）anddepthAltration・  

ItwasshownthatPrPSctendstoaggregateinthealcoholic  
productionintemediatesduringplasmafracdonation［81，82］．  

Despitetheabovementioneduncertaintiesintheinterpretation  
Oftheexpenmentaldata，areaSOnablyhomogenousplCtureis  

revealedforplasmafractionation．   
Severalpublicationsareavai1ablefortheconventionalalco－  

holぬctionation stepsofplasma derivadves［68，79，82－86］，  
Whichstatethatthepathogenis removedsuccessivelyfrom  
the albumin andimmunog）obulin fractions・Forcoagulation  
factors，however，SuChageneralizationisfarmoreproblematic  

Sinceindividualproductionpr∝eSSeSmaydifferconsiderab）y・  

Thisis whythe EMEA posltion paper Of23June2004  
（EMEA／CPMP侶WP／2879／02）requiredmanufacturers to as－  

SeSStheir production methods speci丘cal1y andto carry out  
their own experimentaltrialsif suitable published results  
werenotavailable・PrPScreductiorlSbyatleas14logsteps  
havebeenr・eportedsofaTfbrFactorVⅡⅠ【77，85，87】．   

ノ0．2．肌独歩加血加  

Considerablereductionfactorsarereportedby丘1termanu－  

facturersandplasmafractionatorsfornanoAltration．However，  

StudieswerecamedoutwithdifferingTSEspikingmaterials  

（e．g．丘bri11arymaterial，detergent treatedmaterial，brain ho－  

mogenate）．Theinfeclious foTm（S）ofthe vCJD pathogenis  

（are）currentlystiuunknown．Wbattheeffectofthenano丘1ters  

On Smaller pnon aggregates would be remains open・Itis  

assurned that for pnon monomers，nO meChanicalexclusion  
byporesizewouldbeglVen．However，reductiononthebasis  

of otherinteractions with血e丘1ter materials cannot be ex＿  

cluded．me actualbene負t of naDO負1tration forthe removal  

OfvCJDpathoge具，therefore，remainsfraughtwithsomeun－  
Certainty．Unti1recendy．theviewprevai1edthatnano丘1tration  

WaSnOtpOSSiblewith」しargeSenSitivemo）eculessuchasfactor  

VIn This op【10n，hoWeVer，has beenimplemented by the  

French manufacturer LFB（pore sizes35nm and15nm）．  

Sinceproblemsmightoccurthatcannotbeassessedinlabora－  
tory tests，e・g．the development of neoantlgeniclty，Clinical  

testlng Should be discussed before marketing authorization．  
The changein France was effectedwithout clinicaltrials．  
However．no additionaladverseeffects have sofarbeen ob－  

Servedafterthechange．Adetaileddiscussionofnano丘Itration  

CanbefoundinApperltdix（B）of［1］・   

Hence，SeVeralmanufactunngstepsofplasmaproductscan  
COnSiderab】yreducevCJDinfectjvltyfromthestartlngmate－  

nal，but the extent of this reduction must be furlher tested  

andvalidated・TherlSkofinfectiousfractionatedplasmaprod－  
UCtS Shou］d be n一；1r】Kedlvlower compared with blood  
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gatemarkers）r99］．OneoftheproblemswithdetectingPrPSc  
inbody且uidsistheextremelylowconcentrationalwhichit  

may o00urinthe periphery；eStimates expect considerably  
lessthanlpghnlPrPScintheblood・Themostsensitiveanti－  
gentests（e■g・fbrthedetectionofI｛BsAgofIIBVorp240f  

HIV two proteins with a molecular size simiIar tothat of  
PrPSc），aftermanyy㌣SOfdevelopmentandimprovementi  
a托CapableofdetectlngantlgenOnly atlevelsoflOpgand  

abovepermiplasmaorserum：Inaddition，Physiologicalpnon  
proteinispresentinapprox．10，00ひfoldexcess，Whichmakes  

thesensitiveandspeci丘cdetectionofPdPcconsiderablymo陀  
di餓cult・High1y speci丘c sManed“conformadonal＝anti－  

bodies（for therecognitionofPrPSc chamcteristicfo1ding  
epitopeSOrCOnfbrmationepitopeS）thereforeseemindispenS－  
ab】e for a sensitive detection ofthis protein．The possible  

useofsuchanimmunoassay（CDl；“COnformatiorldependent  

immunoassay’’）fbrclinicaldiagnosisofinfectionsiscurrently  

underdiscussion［100】．   

Researchprq）eCtSarepurSuingdi飽rentapproachestosur－  

mountlngtheselimitations，e．g．attemptStOincreasethetests’  

SenSitivitybymeansofspectroscopictechniques，emichment  
stepstoincreasethePrPScconcentrationbyselectiveprecipi－  
tAtionof肝Scthroughitsbindingto＝1igand＝molecules，Or  
CyChcalazq）li丘cationofdlCPathogetlpnOnprOtein．Thearti一  

缶cialinvitroreplicationofPrPScbymeansofthePMCA  
method（“protein misfo1ding cyclic anplification”）［101］  

hasraisedhigh expeCtations．However，demonstrationofthe  

possibilitytoreplicateinfbcdousPrPScinonespeCiesbyafhc－  
toroflO3［99，102］hasnotyetJedtothedevelopmentoftest  
SyStemSforroutinescreenlng．   

The obvious dif丘culties with the sensitive detection of  

PrPSc，theonlyknownsp∝i丘cmafkerofvCJD hfection，  
haveledtotheexplorationofaltemativetestconcepts・Apos－  

SiblechoicewouldbeascreenlngStrategyuSlngSinglesu汀O－  

gatemarkersoracombinationofthem，Whichcouldbecarried  
OutbothattheRNAlevel（differentialdisplay）andatthepro－  

teinlevel（proteomeanalysis）一Previously，analysesofdiffer－  

entialgene ex．pressionin TSEinfections have shownthat  
anumberofgenesareover－Orunder－eXpreSSedinthecourse  

Ofthedisease．Severalgroupshaveexaminedtowhatextent  
the differentialgeneexpressioninthecourseofthedisease  
COuld contribute to a better understatlding oftheinfbction．  
Muchattentionwasattracredbythepublicationofaperipheral  
marker detectablein blood cells（“erythroid differentiation  

factor，EDF’’）【103］．Follow－uP teStS．however，Showed that  

itis suqiect（O m句Or 8uc山ationsin healthyirLdividuals  

【104］・Severalcandidate surrogate screening markers have  

beenpublished，Whileprooffortheseremainstobeprovided・   

Extensive examinations on we11－de丘ned populationsand  

acceptabletestfeafures（SenSitivity，SpeCi丘city，highthrough－  

Put）aTeindispensablepreconditionsbrintroducingascreen－  

1ng teSt，eSPeCiaJJyin blood donation screenlng・These  

COnditionshavesofarnotbeen metbyanyofthetestproce－  
dures．andspeciBccriteriashouldbeestablishedforvalidation  
Ofnew、′CJD tests．Evaluatlng themin healthy populations，  

WOuld be desirable to continuethis K陀uthinidadve．h re＿  

ga∫ds to therapy with blood components and p】asma  

dedvatives，独intedisciplinaけWO止inggroupoftheBunde－  

SarZtd（ammer（German Medica］Association），Summarized  

basicpnnciplesforaclinical1yindicateduseofal1important  
bloodproductswithsp8Cialconsiderationoftheintemational  
literature，nationalandintemationalconsensus conferences  

and clinicalexperiences【971．Anessen血1contTibutionin  

GermanyhasbeentherequlrementlaiddownintheTrans－  
fusion Act of1998to establishinallhealthcare facilities  

a we11－funcdonlng quality assurance system fbrthe use of  
bloodproducts・Anapproprlatelyquali6edphysicianresponsi－  
ble fbr transfusions must be designated and，in addition，  

traL）SfusionI℃preSentativesin each clinicalunit．This was  

transposedintotheGermanhemotherapyguidelinesr75】．At  

a Europeanlevel，tOO，aPPrOpnate reCOmmendations were  

adopted【98】・OfcruCiaJimportanceishowtheseguidelines  

areimplementedandusedbyhospitalsanddoctors．Itisnec－  

essarythatsuche庁brtsareactivelyencouragedonthepartof  
thetopmanagersofhealthcarefacilitiesandthehealthpolicy  
makersandrecognizedbyththealthcareproviderswhoare  
SuppOSedto丘nance血em．   

Optimaluseofbloodandbloodproductsisanundisputed  
goal，eSPeCia11yasasafetymeasureinviewofvCJD．Shortly  

血ー也e色相tSl旭peCtdca5eOf打a皿Sm誌sionw出血虻losd，也e  

EUCommissioncal1edina“TechnicalMeetlngOfBl∝dEx－  

pertSrelatedtovCJDtransmission’’on20January2004in  

Luxembourg・Oneofthestatementselaboratedbythismeeting  
readsasfol10WS：“Therewasagreementthatoptima）useof  

blood may furtherreducetheriskoftraJISmission ofvCJD  
byavoidingunnecessaryexposuretoallogeneicbloodtransfu－  
Sion・InaddidonlaVOidingurLneCeSSarytranSfusionmaylm－  
PrOVethe availability ofblood fbI・tranSfusion；thisin tum  

mayfacilitatetheintroductionbyMemberStatesofadditional  
donordeftzTa］sifrequired．”   

12・DiagnosingvCJD：SCreemingtests  

ClinicaldiagnosisofvCJDcan，inprlnCiple，becarriedout  
premoI－eminsymptomaticindividualsbyscreeningforPrPSc  
inthetonsils［27，35］，thoughsuchabiopsypresentsaburden  
forthepadent・Atpresent，SOlidco血mationofvCJDbyhis－  
tologlCaldisplayofamyloidplaquesordetectionofPrPScin  
brainmaterialbyWestemblotisonlypossiblebybrainbiopsy  
OrpOStmOrtem・Clinicaldiagnosisisalaboriousprocesscon－  

SistlngOfvariousmethodsandisofsubordinateimportance  
forthesafdy ofblooddonatiorLS．AsummaTyCanbefound  
inAppendix（C）of［1］．   

ThedevelopmentofscreenlngteStSisoneof［hekeyen－  

deavorsfbrthesafetyofblooddonations・Theprimclpalgoal  
OfavCJD screenlng teStis todetectinfections as early as  
POSSiblebeforeonsetofinitialsymptomsinordertoprevent  
POSSiblefurther transmissions and，ifappropnate，tO allow  

therapeuticmeasurestobetakeninanaPprOpnatetimeframe 
Thoughintensivelypursuedbyanumberofgroups，SOfarno  
COnCreteSuCCeSShasemerged・ThecurTentapprOaChestowards  

screening tests using blood or other eaclly accesslble body 
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