
BENE2006－025  

b¶鳩5㌧誠一叩匝l駄仙如re伽如i一柳山Ⅷ血Umn血鵬l納檜此間膵d伯山鮎∬6M喝鵬∝耽即桐enc抽IeⅥl・人∝劇画y・鵬〔切n鹿k  
ぢttm扇島penr81edby廿℃m∝kl由仇は旭1鵬肌∩仙S血色nd納l㈹I■lle鮎t軌d鵬鮎ー叱・  

仁一Urr甲甲btnl㈹仙－du付bo＝句個OrW－■雨間y鵬叩閤d血叩鵬tmWα・鵬b・－n帖血削rnenl－  

Ft■a5－－さnd85－■叩n山亡Inl鵬dO抑d0．一郎画Vdy．廿H＝椚○血dt当欄汀匂lモithさlぬーさ‖也St90も鱒FV川怜d〆椚』飢ed奴』t椚・AtlowvCJDFe帽l昭，do爪81旧nby  
8VCJD油∝ld由巾α如8F＼用l陶S汀協匹dw〉劇如何托訂鵬汀Ⅳt伽n釦≠dFV川叫状tl01s（d血bJ叫Ouはnd鹿町血ed18∞n血nvCJD叩印l・  

TheriskestimatefortheentiTeSeVereHA・pOPulationofl，800intheUSwhousepdFVH，Obtained  

byshmmingthetotal・aJmual・eXPOSureandvCJD：risk，isshowninTal）1eI・B・VariantCJDriskforUS  

donorswith・ahistoryoftravelto也eUK，Franceorothercoun扇esinEuropes桓Ce1980isfurther  

頑ustedtoaccountfbrdonorage，COuntry，durationandyearoftravel・UsingthelowerUK 

prtvalenceestimateasastartingpoint，themodelestimatesthatthetotalpatientpopulationmaybe  
exposedtoapotentialpopulation－basedvCJDriskoflcaseobservedin3，0771yearSOftreatment・If  

thehighervCJDprevalenceestimateisused，themodelestimatesthatthetotalpatientpopulation  
maybeexposcdtoapotentialpopulation－basedvCJDriskoflcaseobservedin35yearsof  

加治山鳩nt．  

TabIel．B．ModeIResu］tsforMeanTotaIPopuIation－basedPotentialvCJDRiskforaI［  
Hemophi］iaAPatientswhouseaHypotheticaIPlasma－derivedFV川Productwith4・6loglO  
ManufactureProcessReducIionofvCJDAgent．Riskestimateswereca暮cuJatedforpatientswith  
severedis占ase，USingtwod粁erentUKvCJDprevalenceestimates．  

4・6  

LogⅦRoduction  

Mod010utput†or   〃odeJOIJ申〝I′br  
LOWER vCJD Case 〟J¢〟亡尺yCJβJ川向¢がoJl  

Provalonc005timat00†   PJ℃yaJoJICeム■Sdo〃  

－1．8inl．000，000   es伽aleoJ  
basodon   †由一，225  

CtaれandGhani（2005）   bγJ朝一oJ】．eI∂／佗0ロイノ  

Mo叩  

E£t．Tot劇  T01al  

quant吋  Meanpopulatlon」）aSed   Moanpopulallon－七a鍾d  
Numbor  

50VOrOHA  
P010nual   POtOntla】  

Pallonbln  by all YCJDri＄ki   vcJDriski  
US  patbn也POr  （5仇・05仇p叫b   （Sh・g5mp●rC）b   

t5gて芯仇  

岬－C）亡  

〃e∂〃TofaJcum〟ねfルe  
11n3．077y8a帽   

1in35y8a応   
■・‾▲■●；一●   

1，800   243  （0－1ln8）   
p叩〟ねが0〃血鼻  （ト0）d   

㌦創阿山加血叫血側心血瓜Dぬk一鵬触d叩l亡n抽瓜ID州蜘lα鵬帥■e卿一18心伽dl．8∝）ba5ed。∩訓iⅧl，，血l血汁．e叩nSel。†m紬n．  
bT鵬5－・拓■匹rC（岬脚呵8rehモ血仙m8n一間仙m仙血相仙ddn抽指呼d面憎椚仙叩恥部も脚柚n∝抽Ⅵl．A∝鵬吋y．伽咽∩ホ頭  
モ5伽甘地S卿Idbyhemα細山由心血l劇山Ihhれbd－，tndhle「伯l如1t8S180％○†肋e肘絶．  

⊂IU－ー岬缶¢他血即唱伽du刷SO－F■dαⅥ桐畑m叩be叩由Udno柚m・血rα～仙・hh－s血相t－  

Fq・■5－8鵬95h匹rO印Welnlor血dOa鵬0．1公画Ⅵれ廿龍一一触1日加憎l鴨伽IIα■tl耶t射％dn州†モdが帥bl地雨k】sヱ耶．A紬wvuDprevdenq！．don8t加by  
avC．ID回e亡tedd州■108FV‖l細川匹dwoddk帽ー亡ar畑汀肌仇angO％dFⅥllp一山udlぬ（○…ds）wouりnd鹿町由比Idto∝〉n旭∩心D且脚L  

励J血αJg加JJ〃〟αJク〃お〟JねJγCJかr由如∫∫〃Cね′g〟w如月〟J朋〃〆ダIケ打〟5g〟わfreα′  

∫卯grβγβ〝I沼〃gムrα〝〟dねg耶g什併Pノ  

105   
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since1999havereducedtheriskofdonationbyexposedpersons，SOmearenOtdeLtrredand  
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PatientswithscvereHAusingpdFVⅡ1rangcs丘omlin15，000forthehigh亡rVCJDprevalcncc  

estimateandhighproductusagetolin9．4mi11idzlforthelowerセCJDpreYalenceestimateandlow  
productusage．Du6tOthewiderangeofm9thodspsedぬrcurrentlyavai1ableclearanCeStudies，the  

results也ei痢eltes；血dgapsinin由rmation，itisnotpossibleatthinimetodetezmin？withany  
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Althoqghresultsofthcmod這1su由e’去tcxposILmtOVCJDagentispossible，amdthereisapotentialrisk  
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OfthevCJDriskin亭eh由1二oroftheしaCtual－risktoindividualpatients・Althoughtheactualriskis  

highly『Certain・theris寧assessmentmodelindicatesthatthe聖OStimportaJlt免ctor＄a飴ctingriskare  

dle？1earanceofthcvCJD’agen坤？ugh’m由mfacturingstqps，howmuchproductindividualsused，  

andthevCJDprevalenceintheUKdonorpopulation・  
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manqhclured＆UKpZbsmadb72qtioTZSOWalotqper4qftime・Tisobservationalsosuggests  
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RlSK ASSESSMENT 

Ⅰ．INTROI）UCTION  

VariantCreutzfヒ1dt－Jakobdisease（vCJD）isafhtalneLrodegenerativ占diseaseattributedtohuman  
inLtctionwiththeagentofbovinesporlgifozmencqphalopathy（BSE）andismostoAentransmittedby  

theconsumptlOnOfbeefproductsfrorhinLtctedcattle．CasesofvCJDwereむstreportedinhumanS  

i長theUKin1996－aJldasofAngust2006，195caseshavebeenreportedworldwide，with162cases  
inthiUKSinceDecember2003，there’havealsobeenthreer鴎ortsintheUnitedKingdomOJK）of  
probableヤariantCreutzfe1dtJ独obdisease（VCJD）transmissionbyredbloodce11tranSfusions．The  

donorswerehealthyattheti血色ofdonation，butlaterdevelopedvCJD．Ofthethreeredbloodcell  

recipientswhoprobablybecamtihfbctedwiththevCJDagentaitertranSfusion，tWOdevelopedvCJD  

anddied丘omthedise2LSe．Thethirddiedofanunrelatedillness．   

Thもprobムbletransmis畠ionofvCJI）viaredbloodcelltranSfusionsraisedthepossibilitythatplasma  

dedヤativeshightal畠oposeariskofvCJI）tranSmission，althoughtherehaveasofyetbeenno  

rq）OrtedcasesofvCJDinanyrecipientsofplasmaderivativesintheUK，Wheretheriskis  
COnSideredgreatest，Orelsewheteintheworld．UKauth0rideshavenoti五edph少s卓cianSintheUKand  

theirpatientswhoreceivedわIasmaderivativesmade丘omplasma打omUKdonorsal）Otltthepotential  

forriskofvCJD＆omtheseproducts・TheseproductsincludedcoagulationfhctorsVm，Ⅸ，andXl，  

aswellasantithrombinⅢ，andintraveno11Slmmuneglobulins．   

Becauseonly3casesofBSE（2thatoriginatedintheUS，1inCanadA）havebeenreportedintheUS，  

theUSvCJDrisk丘omdomesticbeefisthoughttobeverylow・H？WeVer，SOmeUSresidents  

（includi71gbloodandplasmadonors）traveledtotheUK，FranCeandothercountdesinEuropesince  
f980andmayhavebeenexposedtotheBSElagent，andsomedfthesedonorsmayunkn0winglybe  

inftctedwithvCJD・TheUKhadthelargestepidemicofBSEamongitscattlepopulationandthe  
laTgeSth血anepidemicofvCJD，WhichasofAngust，2006，r甲Orted162cases．TheUKinstituted  

StrOng・foodchaincontrolmeasures・tOPreVenttheentryofhighriskcattletissuesintoitsfbodsupply  
in1996；SOriskafterthattimelikelydecreasedconsiderably．Franceisco11Sideredtoranksecondin  

theworldforriskforvCJD、atthistime，albeitatamuchlowerlevelthantheUK，buthigherthan  

many0thercountriesinEurope・AsofAugust2006FranCehasreported20casesofvCJD．Current  

USbloodpandplasmadonationpoliciesdeferdonorswithahistoryoftravelorresidenceto：theUK  
Lbraperiodof’threemonthsorlonger（1980－1996）；FranCe，foraperiodof重veyearsorlonger  

（1980－PreSent）；竺dothercountriesinEurope（blooddonationoply）for5yearsorlong≠r（1980－  

PreSent）．TheCJDgeographicdonordefbrralpolicylikelyrdmovesmostofthevCJDrisk；however，  
theremayberesidualriskintheUSdonorpopulationfbrpersonswhodonotmeetcriteriafordonor  
deftrral，OrWhomeetthosecriteria，bt）t免iltobddeft汀edduetolimitationsofthedonorscreenlng  
prOCeSS・   

FDAinitiatedadra氏riskassessmentofthepotentialvCJDriskfbrUSmanu血cturedpdFVIuinlate  
2004・AprelimmarydraftconceptriskassessmentmodelassesslngthepotentialvCJDrisksfbrUS 
manu血cturedpdFVⅢwaLSpreSentedattheFebrdary8，2005medtlngOftheTranSmissible  
SpongiformBncq）halopathiesAdvisoryCommittee（TSEAC）forreviewandcorrment．The  

COmmitteelaTgelyagreedwiththeproposedapproach．OnOctober31，2005，FDAsoughtadviceand  
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discussiononseveralriskassesimentmodd．inputstobeusedinariskassessmentfbrUS  

manufacturedpdrvIIIandpotcntialvCJDrisks・FDAhasincorporatedsta伍peerreviewer  
COmmentS，andlechlicaladviceprovidedbytheTSEACattheFebruary8，2005andOctober31，  

2005meetingstodevelopthisdocument“Dra食QuantitativeRiskAssessmentofyCmRisk  
Potential1yAssociatedwiththeUseofHumanPJasma－DerivedFactorVIIIManufhc血redUnder  
U叫edStates．ⅣS）LicenscFromPlasm？Co11ectedin鱒eUS”・  

血isdocunentquBLntitd）ely．cstimatcstheproba）ilityandlevelofexposureI9thevCJDagentand  

thepossibleriskofvCJDin如ionin呼entswiths叩・eムcpo叫IiaA但A）甲dvonWillebrand  
di？eaS畠（VWD）patient！withsev仁re（Typ声3）disc鱒eWho申YCtlSedhLmanP甲VⅢproduct  

man通cttqedintheUS・声ecauざeB甲OCCtmataLn，eX鱒ZnClylqγlevelinUS？attle（2nativebom  
COWSand．1cowimportedkomCanada），theriskofplasm卑donqrsacquiringYCJDわyconsuming  

dome！tic？llyprodvcedpe6fisthoTghttobeveJy）ow・Becauseofconcemsd）OutPOtentigexposure  

totheBSEagentinUSblooddonorswhotravcledto9rlivedintheUKandotherat・riskBuropean  
COuntries，■FDAimplementeddonordeferralpoliciesbらgimingh1999．Thepoliciesarebe］ieved  

likelytoreducethcpossiblerisk丘omblooddonorspotential1y戸ⅩPOSedtoBS五agentby…90％・  

However，itispossibleth元年Smal1nⅦ血erofnon－deferredtJSdQnOrSmayStiliLavebeenexposed  

totheBSEaBenldtdngcxtcndedtravelorresidenceinthcUK，FranCeOrCOlmtriesofEuropeaIld  

mayb占atriskforYCJD，Someofthesedonorsmayhavebeenunknowhglyin免ctedwithvCJD  
through．eatingbeef如叩BSE－inLbctedcattIe鱒dthencoふtributedd甲ationstopla去mapooIsu5edto  

manuLhcturepdFVIIIintheUS．  

Scopeof仙eriska5Se5Sment   

ThescopeofthisFDAriskassessmentevaluatesthea皿ualpotcntialexpos11retOthevCJDagentand  
riskofvCJDinfectionthroughhumanplasma－derivedFactorVHIbdFVⅡりproductmanu免cturedin  
theUS・R由kfortheseproductswascstimatedbrthebase血eyearof2002buttheresultsand  
COnClusions由soarelikclytoreflectthecurrentvCJDriskforrec桓icntsofpdFVⅢ．TLeFDArisk  

assessmentspeci点callyad4ressespdFVⅢusedtotreatpatientswithsevereHAandseverevWD．  

′／【 meFDAriskasses寧m叫utilizcsacomputer－bas寧dsimulationmodelthateYaluat6SSuCCeSSivelyth  

impactpnvCJDriskofipdividualprocessesusedintheprod叫Ctipnofhum鱒．PdFⅥⅡstartingwith  

P14smaqonadon，eX亨CndinB血mughmam血cturingstq｝S，and6nal1y，ad4ressingutilizadonby  

VaZiouspatientsゆpopuladons・ALbwm句OrelementsofthemodelgreatlyinfluencevCJDrisk．The  

mostiduentialarcmanuLhcturingproces鱒，W最chmayreduceor・eliminaicth¢amOtmtOfvCJD  

agcntinthe丘nalproduct・Theam9untOfproductusedbypatientsindi蝕r叫Clinicalscenahosalso  
hasisignificantizDPaCtOnrisk・Addidonally，・theprevalenceofvCJDintheU血ed血gdom  

population，Whichisusedtoesti血atevcJDprevalcnceinUSdonorswi10r8Sidedinortraveledtothe  

UKandothercoun扇esofBurope，hasasigni丘cante氏ctontheriskestimate．   

Theriskassessmentmodelestim争teSthepotezltialforvCJDexpostuqandthepqtentialriskofvCJD  
infectionforpatientsrecelVPlgPdFⅥ∬丘omplasmacoll∝tedinheUSandtheaccompanymg  
uncertaintyofthesecstimates・Becausescienti丘cdataonthelevelofexposuretovCJDagentandthe  

likelihoodofcertainhumanhealthoutcomes，SuChasinftctionand・ilhess，arelacking，theestimates  

generatedmaynotbeaccurate・Asaresultoftheseandotherlargetmcertainties，itisnotpossibleto  
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provideapreciseestimateofth？VCJDrisktopatientspotentially－eXpOSedtotheagentthrough  
Pla苧maTderivedproducts・   

BaekgroⅦmd   

月壱椚甲舶Jねβ乃dfbcわrl和Ⅳ  

PatientswithHAhavean」inherited，reCeSSive，SeX－1inkedbleedingdisorderthata脆ctsaPPrOXimately  

14，000individualsinthe 
approximatelyl，800patientsintheUSwithseverediseasewbouseplasma－derivedproducts・The  

bloodofa脆ctedindividualscontains．functional1yabnormalorabnorma11ylowconcentrationsof  

FVIII．FVIlIisaproteininbloodplasmathatispartofthebloodcoagulationpathwayandiscritical  
forthenormalclottingofblood．hthecaseofseveredisease，FVIⅢis＜1％ofnormal・Among  

severelya蝕ctedpersons，SPOntaneOuSbleedingorbleedingatthe・Sitqof・anlrguryOrajointis  

commOnandcanleadtoseveredisabilityordeathwithouttreatment・ThecomplicationsofIIAcan  
bepreve虎dbyappropriateclinicalmanagementandtreatmentwithpdFVⅢorrecombinantFVIII  
producb・  

Patient？WithvWDhaveaninherite4，nOn－SeXlinkedbleedinkdisorderassociatedwithal）nOrmal  

PlateletadhesioでCauSedbydeAciencyinvonWil雷ebrandFactor（VWF）activity・FDAestimatedthat  
thereareappfOXlmately259padentsintheUSwithsev？reYWDwhouseplasma－derivedproducts・  
Mucosal．bleedinglSCOmmO？inpatientswithvWDduetothe．plateletadhesiondisorder・hsome  
casestheremaybeade五ciencylinFVⅢaswell．PatientswithseverevWDcaneXperiencepersistent  
bleedingintojointsr甲ulting17l．Pain，degenerationofjoints，SWellingandlossofrangeOfmotion  

SimilartopatientswithHA．MildformSOfvWDarpo鮎ntreatedsuccessfu11ywithdesmopressiTlbut  

moreseYereformsofthediseaseusuallynecessitatetreatmentwithcoagulationfactorconcentrates  
thatcontainbothvWFandFVm．Patients＊honeedvWFmustusei）lasma－derivedsourcesofFVⅡI  

WhichcontainvWF．NorecombinantVWFiscurrentlyavailable．   

FVHlfromhumanPlasmaismanu血cturedinanumberofdi脆rentways．FVⅢmanufhcturedfrom  
humanPlasmaispmi負edby舟actionationoftheproteinfromlargepl鱒n！aPOOIscontaining  

thousandsofdonationsofplasma．Becausethousandsofdonムtidnshteusedtoassembletheplasma  
POOIsusedinthemanu血ctunngofpdFVIII，thereisapossibilitythatadonation丘omavCJD  

inftctedindividudmaybepresentinalar畠tplasinapoolusedt6hlanu払cturei）dFVIH・htum，that  

最skdfh粒tion．Relatively  maylead’toexposureofproduttrecIPlentStOthe）CJDagentand■よ  

recentadvancesinpdFVIⅢproductionこteclmdlogy，SuChas   
d isnetessaryto  likelシreducedわotentialexpostJfctdthevCJI）agent．However；触h甜e¢盆Iu翫io   

morepretiselydeterminethe’1evelsofvCJD占IearanCeaffbrdedbythemanufacturingprocessesfor  
eachhumanPdFVⅢproduct．   

Ther6aTdtwoapproachdsfortheclinicaltreatmeIltandcontrolofHAusingpdFVIH：（1）episodic  

treatmentand（2）prophylaxis・EpisodictreatmlentinvoIvestheadministrationofFⅥⅠIinrespoチSetO  

bleedingepisodesresulting倉omtraumaorduringanda氏ersurgery．ProphylaxistreatmentrequlreS  
administrationofclottingfhctorconcentratesonaregularlyscheduledbasisne？eSSarytOmaintaina  

minimallevelofFⅧⅠ（cdhinionaccep払Ietrough1evelis2－5％bfもa＊1intletel）toprevもnt  
bleedihgepisodes．hviewofthederhonstratedbenefitsofprophylaxis，theMedicalandScienti丘c  
AdvisoryCounCil（MASAC）reco血endsthatprophylaxisstartingatanearlyagebeconsideredas  
弧OptimaltherapyforindividualswithsevereHA（MASAC2001）・Prophylaxistreatmentrequires  
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higherdosesofFⅥⅡthaTl甲isodictrea血ent（Linden，KolakoskietaZ2003；Globe，Cur（iseta1  
2004）andthuspresentsapotentiallyhigherriskofvCJDtoheわati6htsthan印isodictteatmentwhen  
humanpdFVⅢIisused．AIso，SOmeHApatientsdevelopantibodiestoFVⅢ，Calledi血ibitors，that  
limitthee飴ctivenessofFVmuscdintreatment．Inhibitorscandevelopwith・theuseofeither  

recombinantFVⅢorpdFVIHproducts．hsomecasesthedevelopmentofinhibitorsistreatedwith  
irrmunetoleranCetherapyinw鮎chlargedosesofonemi11ionormoreunitsofpdFVⅢLmaybe  
administer6d．1Becauseof也clargcdose＄OfpdFqIused，immtmeltOlerancethtrapy9anPOSea  

POtentialri＊fbrvCJDcxposureifvCJDagentwerepresentinthepdFVmprodt）Ct・Asa  
Simplib血gassumptionindlemOdelwe 
exclusive）yprophylaxistreatmentorepisodic．treatme鴫butnotboth・  

RiskAss鱒SmentFramework  

T昆sriskassessmentgeperallyfollowsthefourstcpparadigmdescribedbytheNationalResearch  
Cotncil印RC，1983）andconsistsoた（1）hazBLrdidcnti丘cation，P）hazardcharacteriiation，（3）  

exposureaSSeSSment，and（4）riskch2LraCte血tion．ThehaLZ訂didenti6cationportionoftherisk  
aLSSeSSmentPrOvidesanin－depthoverviewandanalysi昏Ofal1dataandinLbzmationsowcesto  

establishacausalrelationshipbetweentheha2：ardandadversee脆ctsonhumanS．’The 

dhafacterizadoncom－oneilt（alsohown．asdosc－reSPOnSe）▼rel血sthe’informationintheexposure  

assessment，Whichdeteminesthedose，tOtheprobd）ilityofadvcrseconsequence（s）suchas  

inibction，illness，CtC．，l既PCCtedataglVendoseattheindividual，Subpopulation，OrPOPulitionlevel．  

ExposdreassessmcntevaluatestherotltCSOfexpostmtoahazard，theprobabilitythatexposure  

O00Brs飢dtheamount（dose）ofahazardodsagenttowhichapersonorpopulationmaybecxposed・  
RiskCh訂aCteri2adonintegratestheinformatiorlfromthehazadidenti丘cation，・haヱard 

ChazuterizationandexposureassessmentsectionstodlaraCtCrizetheprobability孤dconsequences  

Ofriskforindividualsandpopulations．  

II．HAZARDIDENTIFICATION  

nehazardien脆ati。n。。di。n。f．heriskassessment。r。videsanin＿dq，．h。Veewandanalysis 

Ofinformation丘omlaboratorystudies，ePidemiologicalstudies，thescientifkliterature，gOVenⅡnent  

）   

r甲P鱒anqo叫声r二甲edi！！】e町P9errreVi？Wedsourcesofdatathatestablishacausalrdationship  

betwe血heh這aid，ホ4adverseefftctsonhumaJIS・hthisriskasscssm叫thevCJDagentisthe  
hazard，arlq．POtentialexposurecanocctqinindividualswhousep）asma－derivedproductsthatmay  

havebe占ム7hanuLhctured丘omplasmathatmayhavecontaineda¢onatiop（S）如mavCJD・in良cted  

individual・Todate，thereisnoepidemiologicalevidencesuggestlngthatvCJDhasbeentraJISmitted  

byuseofplasmaderivadveproducts・fIowever，theprobabletranSmissionofvCJDtothree身  

recipicntsofredbloodc911produttsdona匝dbydonorslaterdiagnosedv（ithvCJDintheUKraises  
thepossibilityofvCJDtranSmissio平VlaPlasmムーderivedproducts．   

HumanVCJDwaLSArstrep 
OVeT195cases，1620fthemintheUKhavebe9nrePOrtedworldwide．BQthvCJDandBSEbdongto  

aclassof血talnetmdegenerativediseaseskn0wnaStranSmissiblespongiformencephalopathies  

（TSEs）．ThereisstrongevidenceandgeneralagreementthatvCJDresults丘omin氏ctionofhmanS  
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mostprobablyviadietaryexposuretobovinespongiformencephalopathy（BSE）－COntaminatedbeef  

（K山ght2O94）・Theleadingd190ry．isth亘，thctranSmissi坤inftctiousagentisaprion，Or  

proteinaceousinfbctiousagent，th？tisan叫eredbutpa瓜ogenicformofthePrPproteinthatis  

normal1ypresentince11s・Theal吋edPrP，hereinrefhedtoasPrPTSE，COnSistentwithtermin0logy  
recommendedbytheWorldHealthOrgani2：ation，ish梯1ystal）1eandresistanttodegradationbyhigh  

heatandchcmicaltreatmentscommonlyusedtodenatureinftctiousagentsinthemanufachreof  
Plas甲aderivatives・TheincubationperiodforTSEsislong・ThemeanincubationperiodofBSEin  
Cattli’is如prdx中ately4・5years・hhum血S，VCJDacq血edthroughdietaryeXPOSTCisthodghtto  

iilCdbateapproxlmhtelylO－12y6arsorlong訂，andindividuarsb∝OmeSymPtOmatlCOnlyinthelast  
免wmonthsofthedisease，m奴ihgehrlydetectionverydi餓cult．Con負rmationofvCJDrequlreS  

pbsthortemexamin扇ionofbmintis畠petocoI撼rmdiagnosis，butpnonproteinhasbecndetectedin  

tonsilandappendixtissueofasymptomaticindividualsaslongastwoyearspriortotheonsetof  
SymPtOmS・Therearecl灯entlyhovalidatedtestsavailal）1etodetectthediseaseinitsearlystagesof  

inLtctionortodetectthepresenqedfTSEagentsinblood．  

Transmissi叩OfTSEsthrough■tr＆nShsiotLOflbloodproductsitlatlimalmodels   

TransmissionofdifftrentTSEagentsthroughthetrnsfusionofbloodorbloodproductshasbeen  

demonstratedinanimalmodelsonmultipleoccasions・AtleastfourstudiesreportedtranSmissionvia  
bloodtranSfusioninthesameanimalspFCies‥SheepexperimentallyinfectedwithBSE（Houstoneta1  
2000），由eepnatura11yinfbctd☆ihscrapiePunterela12002），hamsterswithscrapie（Rohwer  

2004），弧dmicewi也 

Brown，Rohwer，Taylor（TayloreEaZ2000）andothershaveattemptedtoestimatetheam0untSOf  

intracerdbral（i－C・）in氏ctivityprcscntinblood，Whichgeneral1yた11between2and20i．c．ID5Jml．A  

recentshdyofscrapie－in触tedhamsterscdncludedthatapproximately58％ofthein知tivitypresent  
inwholebloodwasassociatedwithplasma（GregorietaL2004）．Themodelusesthismore  

COnSαVativeestimateinthepublishedliteratureandassumesthat58％ofinftctivityisassociated  
Wi也plasma．   

TransLhsiotltranS．missiol）OfvCJDitIthctJt）itedKitlgdom   

hDecember20・03theUKgoverrlmentannOtlnCedthatvCJDhadlikelybeentranSmittedtoa69  
year－Oldpatientviabloodb－anSfusion．Tbepaticnthadreceivcdnon－leukoreducedredbloodcellsin  

1996丘omadonorwhodiedthrecyearslaterbfvCJD．ThisBrstreportwasfo1lowedbythe  

armoⅦ一CementinJuly20040fan0therprobablecaseofb・anSfusion⊥tranSmittedvCJD・Thepatient  

babl。  

trnsfusiontransmittedvCJDwasreportedintheUKina31year－01dmale；thepatienthadreceiveda  
tranSfusioneightyearsear1ier丘omadonor料hodiedofvCJD20monthsafterdonation．Noneof  

thedonorswereknovmtohavehadvCJDatthetimeofdonation．   

1tispossiblethatdietaryexpo？uremayhavebeenresponsibleforsomeora）lofdlethree’casesthat  

WererePOrtedaRerredbloodcelltransfusions；however，theprobal）ilitiesfbroccurrenceofeithera  

Single，Or，particularly，tWOOrthreesucheventsaresmall．AsLlewelynetaZ（2004）pointedoutin  

theirpublicationdiscusslngthe丘rstpresumedtranSfusion－tranSmittedcase”theageofthepatient  
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waswellbeyohdmitofmostvCJDcases，．andth8Chanceofobsemngacas60fヤCJDinarecipient  
intheabse率eofhanSfhsiontransmittedinfeidonisabobtl■in15，000tolin30，000こ”、恥e  

combine？pr6bability叫he鮎t血ot血毒血畠i血・CaSeS，id血ti点edintwoelderly‘p誠entsinasmall  
cohortoftraJISfusiontecipients－」nanage｝．grOuPunderrepresentedamdngvCJD‘cases－Joth  

acquiredinLbction血mぬod 

ThepresunPtivetrapspdFSion・OfvCJDvii・iedbloodp早11血shsionintheUKr？sesthp、possibility  
thatilasma云erivad）esmaypose＆risk．TheTJKhth0riticshavcnotiLied．physicianSinthcUKand  
也eirpatierdswho：reCeivedplasmaderivadvpsやade如mPlasrpa如mtJKdoprs＊outthepotential  
forriskofvCJD如m血鱒ePrOdu？t；．’7L甲叩匝made孟Yativ叩rOdム≠tsincludedc鱒gdadonfactors，  
aswellasantithrombinⅢ，andin呵enopsimm岬e・globulins・Tbederivativesofcop甲Were  
manufhcturedfromplasmaofUKdonorsbetween1980andlatcin1999，When－－COnSistcntwitha l  
申ecisionamouncedin1998一心Kmanu血cturer芦StOppedusingUKplasma．■Thelastexpiry血tefor  
aJlyOftheUKproductswasin2001．Todate，nOCaSeSOfvCJDhaveもeenreportedinanyrecipientr  

ofplasmadedvatives，eitherinthetJK，Wheretheriskisconsideredgreatest，OrCIsewhere，including 

inpatientswhohavcreceivpdhⅧ甲Plasrpardp再Y璽／甲チg叫atiorIPT9ducts丘0甲卸p畢icatedlots（e・g・，  

lotsmanufhctured丘omapooIcontainingplasma舟omadonorsubsequentlydiablO占edwithvCJD）  
madein血¢UX．  

T埠eY叩riskLbr・traVeIerswi仙坤叫ryofexte叫edtravelorresidezICeizLtheUK，France，and  

OthercollntriesinEtLrOPeahdreductioJ10friskviadonordeEtrraI   

Publichcalthcontrolmeastm，SuChas印Ⅳeillance，Cul1ingofsickanimals，Orbamingq）eCi丘edrisk  
matcriils，andothcrshavebccninstitutedrehvelyrecentlyipmanyElmPeanCO叩申cs，particularly  

inthosewithindigenous・CaS俗Of00nfizmedBS耳，inord鱒tOPreVentPOtentiallyBSE－in危ctedtissucs  

丘omenteringthehumanfoodsupply．Since1996，theUKhasinsdtutedsomeofthemoststnngentof 
払e5eCOn廿Olmeas町eS，hclu血g叩rO伊m也atexcludesall血mals＞30mon也sorageand  
PreYentShighrisktissue丘omslaughteredanipal＄丘omenteringthehumanfood－and狐imalfヒed  

SuPplies．hJune2000，theEuropeaJIUhionCoⅡⅢlissiononFoodS盆LbtyandA血alWelLhre  

e 

hadalreadybeeninstitutedinmostmemberst早teS．   

∋  

Travelersto皿dresidcntsoftheUK，FranqCandothercotmtriesinEuropcduringtheperiodofBSE  

Pandemicconccrnar6PO鱒ib）yatincreasedriskofvCJD．However，theriskc鱒nOtb早d早temined  

preciselydueto申CtOr＄SuChas・thegrpattmcertaintyd”utipcub？tionperiodofth占4isease，the  

Sensitiviticsof甲Chcoun吋SSurVeillanceforBSEandvCJD，thec？mPliaJICe・With祖de脆ctiveness  

Ofpublichealthmeaswesins血tedineachCOuntZyl中PreYentBSEp9nt画nation9坤umanfood，  

aJldthccattleproducts丘叩IOneCOtmtrythataredi！tri叫edand．consumed早Ise血ere． 

htheUK，thecurrentriskofacquiringvCJD丘omeatingbeefandbeefproductsappearstobe  
extremelysmal1，PerhapsaboutlcaseperlObi11ion，Serving声（CDC，2005）．Inthp・Oth鱒COuntriesof  

theworld，thiscurrentrisk，ifitexistsatall，WOuldnotlikelybeanyhigherthanthatintheUKif  

BSE－rClated．・Theimplementationofanimalandpublichealthcontrolmeasureshascat）Sedthe  

prevalenceofBSEtodecline．TheUSblooddonordeft汀alcriteriacurrentlyinef托ctfbcusonthe  
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time（Cumulatively3monthsormore）thatapersonlivedintheUK丘om1980through1996，  

WhereasfbrtherestofEuropethecrite亘afocus．qnthetime（Cumulative！y5yeaTS？rmOre）thata  

personlivedinthesecountriesfrom1980thfoughthepresent．ThjsdefetralpolicylSeXpeCtedto  
redu？etheriskofvCJDtransmissionviabloodandplasmadonatiorlSfrompotentialinftcteddonors・  

TwocasesofvCJDiDUSresidentswithhistoryorresidet）CeintheUK   

h2002，the血stcaseofvCJDwasreportedintheUnitedStatesina22－year－OldwQmanlivingln  

Florida．Sheisbelievdtohavebecomein氏ctedwithヤCJDddringherresidenceintheUK．The  

patientwasbominGreatBritainin1979andimmlgratedtotheUnitedStatesin1992．hearly  

Nove血ber2001，thet）a＊entwasevaluatedtford甲reSSiohandmemorylo岳s．hlateJanuary2002，the  

patientwastransport由totheUnitedKingdomwhereherconditionworsend．rⅦediagnosisofvCJD  

WaSCOn丘rmedbywesternblotandimmunohistochemicalanalysis．ThepatientdiedinJune2004，  

approximately32monthsaRerillnessonset（Belayeta）2005），  

Asecondcaseof 

UnitinNovcmber2005ina30－yearOldmanWh6residedinTex苧5d血ngtheperiod2001－2005  
（CDC200q・Tbeonsefofsympt？mSOCCTedinearly2005w坤etheihanY由inTexas・He  
retumedtotheUKanddiedofthediseaselnearly2006．Apostmortemexaminationconfirmedthe  
dia辞10SisofvCJD．  

SurveillancestudiestodetectCJDandvCJDinpatietltSwithhemophilia   

StudiesiAthetJnitedStates  
＊＊ause．ofhelargenumberofbloodproductsused，PerSOnSwithhemq）仙amightbeexpectedtobeat  

ri琴kofdevelopingqansfusion－relatedvCJI）orclassicalCreutzfeIdtJakdbdisease（CJD）．However，a  
坤dycpnductedbytheUS・Centers飴rDis9aSeControl（CDC）匹vatteta［1998）cxaminedthebminsof  

24decedeptswithahistoryofbleedingdisordersanddementiaandfoundnoevidenceofCJDinanyof  
血ec饗甲・   

AnodlerSfudyconductedbytheCDCandthtHemophiliaTreatmentCenteridenti負ednocasesof  
climicaidiagnosisofCiDamongover12，000HApatientswhohavebeenassessedsince1996．匹vaⅢet  

αJ1998）  

Studie5htbeUmitedⅢngdom  
Astudyin申etJK¢e亘rence‥LeeetaZ1998）conductedpostmortemhistologicalex2un血ionofthe  
brainsof33hemophiliapatientswhowere・treatedwithcoagulant魚ctorconcentrates甲amingtheyears  
録om1962－1995andobservedpoevidenceofvCJD．   

Insunl甲声Ⅳ，theexperimentalaJldepidemiologicalevidenceindicatestheriskofbloodけansmission  

OfvCJDisnolonger．theoreticalbutarealpossibility・Todate，thereisnoevidencesuggestingthat  

eitherhumanCJDorvCJDhavebeentranSmittedbyuseofplasmaderivativeproducts．However，  

trinsmissionof）cJDvia．redblo？dcelltranfusioDShaslikelyoccu汀ed（Llewelyneta12004）．  

BecausethevCJDagentmaybeassociatedwithplasma，1tlSPlausiblethatplasmaderivatives  

POtentia11yposeariskoftransmlttlngthedisease．  
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ⅠⅠⅠ．HAZARDCHARACTERIZATION  

hqhazardchiracterizationcompoヮent（alsohownaSdose－reSP9nSe）relatestheinformationinthe  

CXPOStmaSS6SSment，WhichdetmlneSやedose・t9theadvers？？？鱒SquenCe（s）suchas 

， 

r中軸nshipscan．bedi餌cpl！Foapcomplishbepauscdata平elimited，？SPeCiallyexposuTeand  
OutCOmedataforhumanS．0ther血c10rSSPChascharacterisdcsoftheh乱払rd（e．g．strain，Chemica］  

m＊c－叩，qtC・），rOuteOfintroduction，genetits．of叩OSPdindiやdtuls，inL）uencethedo亭e－reSPOnSe  

relati耶hip叫areO丘endifnc山ttoch訂aCterize・OLteninlieuofhumandata，animaldataareuscd  

皿d8如一叩riatclyex叫01atedasbestas）SPq＄SibletoestimatethedQSe寸叩OnSerelationshipfor  
加m血5．  

Anotherchal1engeisestimatinBtheprobabilityofinfictionwhentheexposuretoTSEsissmall  

and／or．禦urS．rePeatedlyoveraperiodoftime・Iti＄unknownwhetherforTSEdiseasesthereis  
山車車中mior中e竿秤噂甲血ab！y血中0望m一年押職甑血由bld坤ti叩血to  
initiatein知donin血ihdividual・T匝phen叩enOPIS．SCen‘with血甲yQth寧rPathogcnssuchas  
vimses如ac血a，br血i血infectio云requlreSeXPO甲呵datleast6n？，読do鮎叩？re，mitsofthe ：I－  
infbctidusigcnL Furh¢rmムre，itisnotknownWhether血eeぬ血ofsmall‘multipletxposureSOVera  
periodoftimearCCumulativcandmayresultinthepossibilityofin危ctionanddisea去eeqムivalenttoa  
Sing）e，1aTgCreXpOSure（e・g・，viaintracercbralit函ctionin1aboratoryanimaJs）．Somerisk  

assessmentshavQmadcassumpdonsc？nCemingthe飲POSPre．甲ddoseforTSEag6ntthatleadsto  

infection．Forinhcc；thcDctNdrskeVcritai伊db2003）bldodi）血du云ts云skasscsgmentassumeS  

thatcxposuretoinfectivity，quanti丘edinD50units，isctJmuladveovertheperiodofoneyear・Based  

Onadvice如mthcTSEAC（2005），andconsistentwithsuggestivcdata＆om：studieiJofTSEagentsin  

animalmod？lsPi血gerelaZ1998，・Jacquemot，eta12005），FDAal云o由SumeSthat‘既pOSuretOVCJD  

甲50iscⅦnuladvcovcraoneyearpcriod・’TheD50isthecommo血聖etricusedtoquantifythe  

in危ctivityofTSEs・OneD50isde血6dastheamoⅦ1tOfinfectioふs・materialor・dssvethatis  

nccessarytoi血血tein血tionin50％ofthetreatedpqpuhtibn；Thtroutcofexpos血ctoTSE  

in危ctiousmaterialinnuencesthee餓ciencyoftransmissionofthedisease・Bascdonadviceprovided  

toFDAbytheTSEAC（Octobcr31，2OO5）themodelas餌甲eSthattrmsmissionviatheintravenous  

（i・V・）routeisbctweenland10timesle占sefnci甲tthanthetrans竺issionvia鮎intracranial（i・C・）  

route．  

hestimatingthedose－rCSPOnSerelatiohshipforTSEsonecoulduseashictinterpretationoftheⅡ）50  
andassumealinearr61ationshipbetweencxpostueandi血tion・hthepdFVⅢmoqelFDA  
asstmedtherewasaline訂relationshipbetweentheexpostireldoseofvCJDa寧entaiidtheprobability  
Of・inLbctio軋TheⅡ）50reladbnshipused嶺thtmodelwチSbas由‘6nin蹴tiousTSEunitsestimated  
如m■rbdentmodel＄tudiesProh1998；1？9 
thresholdorminimumdosenecessarytoi山tiate’知慮妃tion，thatis，eXPO如retoevcnlowquantitiesof  

VCJDagenthasaprobabilityofinitiatinginfectioninanindividual，albeittheprobabilityofinfection  

WO扇dlikelybelowatlowlevelsofexpostue：Thcmodelfuttherass車i6sthatinsuchacase  
exposuretollID50WOuldsuggesta50％Ptbbabihtyofinfecdon，、eXPOShrttoo・1・D50－ouldsuggest  

a5％probabihtyofinfettion・andsoon・How占v占ー， 

り 

lSPlausiblethatlowlevelexposures，eVenOnaChrohicbasis，maynOtattainathresholdormimimum  

quantityofagentnecessarytoinitiatein氏cdoninhtunanS・Again，FDAmakesaconservative  
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