
■馳咽眠feverin抽咽Ko咽○  

118LEユ・Compaバミ0nOfdemogn画く．くtiniql．1ndtlborl細け伽ding5inpatients苧nlb⊂tedwi血血eburden糾eS併○卿■  

PCR†輌1（n＝27I PCR輌2（n＝13I PCR輌3小＝印 PCRtyp04小三刀  Ove帽Il小＝5句 PvさIuo  

Ret血他l画∩  13月8P4）  0．2297  

2昭p骨  訂13作9）  Lγm〆旧阿ぬ  

瀾覇  

¶m叫0匹rlia  

41侶0申2）  0．2550  
■   

蒋  
51乃5閏  0．0931  2α26（100I 11／13（鱒）  

23佗6鱒8）  11／13（85）  7／9F8）  α7（86）  Elevated alanine 
aminot㈲S†erase  

47偲印均．∴牒．89封  

a8．8（1．q  38．2（1．1）  88．6（1．3）  38．7（0．句  Hねh寧虞bm岬a山帽．  
叩鱒膵判  

～．汁ニ訂1軸  1ね恒ト、・  

● 0ぬare血OW爪inN0．く％I．モX⊂ePtOthモ川バ父ぬtd  
◆ PCRdenotesp01γmモー那ed扇nreadlon  

TÅ8L〔】．Dα¶○好一函i⊂．⊂嗣d．1鵬bbon叩伽dlngsIn画叫両虎d叩ehaモmOr止1かk咋r  

50叫○・E伽l】d吋．、FoYOr Hao叩町巾印画．．．L示〟○＄t脚kt Plぉ－naloakag0 bboねtory去鱒甲鐸叩亨  

かOal均 l▼問州極地鵬on＄ ¢Ount鋏1伊／り  
＄○帽伽PO  ＄omlogy廿lor  

、両親◆鵡転  

lmunogb触伽M＋Ve   
′＼勺三朝浮草鯉駄審’寒せ  

M〃8一  38．40C Pot倒オ血相．blUIso＄  

蕪ぷ・童；   警志恵無意無慧  範疇攣樟碍輔  

1亨ttitre：糾○（D【N・1）．51罰（D【N・礼1200（D【鵬hl加の別刊；加dt‡tre：5120（D【N－1い02側（D【N－2い02側（D【N一礼10i側（D【NJI  

deYelQPedgeneralisedskin rashand▲attendedthe 
Accident and Emergency Departmentof・Ⅵn Chaj  
HospiIal・IrtOctobeちhewassubsequentlYPi∈kedup  

一一asone▼Pfthedenguecas甲basedoTISerOlogYreSu］t5  

during．theadivecase牒ndingexerci甲わMaWan■  

MoleculartestingperformedLOJlthedonat如 
produdYaSPO坤ivefor・申喝u号了▲Yirus明把1－坤e 

wo亘an 
recal一号dfo 

foundtQbepositiveforcorrespqndingJgNIantibodies  

よndトa如haern褐ghJtination－inhibitiontjtreofli2560・  

Thisinddentwasthefirst．do⊂Um寧nted⊂iscs6fsuch  

trans画S！ionln theliteIature，and sin⊂e October  

仙唱ぬ咽M由JⅦ14トb3■血鋤・●w叩止血中和 

macro町ti⊂anaemia一∴and panqtopenia∴She■・Wa5 

diagnosedtohavevitanin812deficiencyanaemia，  
Whi⊂hwasrtreatedbYYitaminB12replacementand  

rec占ivedabloodtFanSftJSionon24August2002．On  
day2post・tranSfusion，She developed、low瑠rade  

feveちbLJtnOSkinrash， 

OrretrO－Orbitalpain．ThepatiehtYVaStriatedwith 
antibioticsasbraurinarγtract・inねdionibasモdon  
thernicrobiologICalfindin名声・Thefever＿Subsided3  

daγ亨（aterandthepatientrecovereduneventful如The  

bloodprodudshe，re⊂ejvedwasdona！edby．a17－year－  
Oldasymptomaticpatientliving恒Mり崎n，during  

hisv行emicphぉeon17J叫200乙0ム寧4July2叩ちh寧   
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■Chu訂喝dal●  

2002，（heHongKongRedCrossBloodltansfusion  
SerYice（BTS）hasintensifiedit5 donor deferra（  

SySlemst｛〉COunterthispossibility・SpecificaltYlitnow  

asksaboutsymptomsotdenguefeverinthe8lood  
DonorRegistrationForm（Supp（ement）byremjnding  
aJIprospectivedonorstoinformtheBT5staffofaIl  
instancesforflu′feverlheada⊂he，eyePa］n′mtJSCJe／  

ioint patn′VOmiting，and skin rash experienced2  
weeksbeforeorafterblooddonation．   

1n our stud）ldengue fe）er was far more  
COrnmOn than DHF・and dengue sho⊂k syndrome，  
Whichwererareevents，Ourpatient50nJymanifested  
mildbleedingwithgood⊂lini⊂a］out⊂OmeSand no  

fataJities・ThecJinica）presentationsofdenguefeveT，  

SUCh as feverlmYalgia，headache′and arthraJgia′  
Were ⊂OmParable to findings reportedin other  

Studies・10h120urpatients（35％）presentedwithfewer  

gastroenteritissymptomscomparedtothoseofothers  
（50－98％）．11・12 Lyrnphadenopathy was documented  
in▲OnIy16％ofour patients，Whichis rnuchJower  

than the fjgure ofSO％reported elsewhere・13This  
difference maY be a⊂⊂OUnted for by］ess－than－  

adequatephysiQlexamination・Gumbleedingand  
epjstaxiswerereportedin12％andlO％ofourpatients  

respectivel≠Whichwas atso muchIowerthan that  

reported previousIYn・12such diffeTenCeS COuld be  
duetothepopulationsstudied；Patientsre⊂ruitedin  

endemkcountriesweremainlYen⊂OUnteredduring  
Outbreak5．inwhi⊂hbothdenguefeverandDHFwere  
COmmOn．Previousstudie5Showeddenguediseas  

SeYeritycorre［atedwithhighviremiatitre5，SeCOndary  

infection．and DEN－2seroけPeinfedion・－叩 Our  
findingsshowedthatthehaemorrhagktenden⊂ies  
anddurationofhospitaIisationtverenotrelatedto  
SPeCiEicserotypes・＾Jthough some ofour patients  

did receive pIate暮et transfusjons′the eff桓虻y Of  

SuCh treatmentin speeding recoYerγ remains  

COntrOVerSiaI・＾ccordingtoThaiexperts′PlateJetsare  

atmostimmediate）ydestroYedbYimmunelysisafter  
admini5tration．1‘  

Our studY had severa（limitation5・Fi（5t／the  

targetpatientswerelimitedtothosewithlaboratory－  
COn（irmed dengue admitted to public hospitals・  
During1998 to 2005，DH received notification  

Of 203 dengue case5．incIuding 77 who were  
admjtted topr．vatehospitalsorconsultedgeneraJ  
PraCtitionersonly・ThediseaseburdenmightaIsobe  
Underestjmated′be⊂aUSeSOmePatientsmighthave  
re⊂OVered．withoutseekingrnedicalattention，Whi（e  
Othersmightnothaveunde｛gOneSerO［oglCaltesting・  
Second，Statisti⊂aJana］YSIS⊂OUldnotbecarriedout  

to compare cJinicaIandlaboratory parametersin  
PatientswithdenguefeveTandDH仁asthereweretoo  

fewofthetatter・Third，］aboratoryresultsbefore2002  

WerenOtaVaiJabIein thePubIicHealthしaboratorY  
）nforTnationSYStem・Fourth′nOta＝clinicafsYmPtOmS  

and5jgnslistedinTable2couJd be retrievedfrom  
the medicalrecords′a5SOme maYnOt havebeen  
SPedficatlYaSkedfororlookedfor．  

fn conc暮usion．dengue fever should be  
COnSideredin the differentialdiagnosis of febrile  
Patientswithorwithout’atraVe＝1istory．Healthcare  
PrOViders should therefore have an understanding  
Oftheinfe⊂tion，thespectrumofitsc］inicalfeatures，  
andmethodsofdiagnosi5andappropriatetreatment・  
UntiltheAede5mOSquitocanbeeffectivelycontroJ［ed  
Or a COSトeffective va⊂Ci，neis deve（oped，dengue  

feverwillremainapublichealthconcern，eSPeCiallY  
in South－East＾sia．ControIat sourceis one of the  

keYStO⊂Ombatingdenguefever、andrequJreSaCtive  
ParticipationfromaflsectorsofthecommunitY   
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問題点（血嬉分画製剤でのデングウイルスの不括化・除去）  使用上の注意記載状況・  
デングウイルスは年間に世界で5千万から1億人が感染し、感染者の数十万人がより重篤で生命を脅かすデング出血熱やデングショック症  その他参考事項等  
候群に進展する。  

デングウイルスはフラピウイルス科に属し、直径50nmのエンベロープを有するRNAウイルスである。一般に血液などの高蛋白な体液で長  

期間生存するので、輸血により感染する可能性がある。針刺し事故や骨髄移植、分娩での血液に関連するデングウイルス感染が報告されて  

研                                      しlる。   

究   

報 出   

⊂】 の  低温エタノール分画、陰イオン交換クロマトグラフィー、パスツリゼーション、S／Ⅷ処理とウイルスろ過を含むアルブミンやグロブリンの   

概  各製造工程前に、高力価の培養デングウイルスセロタイプ2を正常人血紫にスパイクし、各製造工程でのデングウイルスのクリアランスを  

要  TCID50アッセイ、RT－PCRで測定した。  

デングウイルスの不括化・除去に対して、各製造工程前は全てで有効であった。  

また、アルブミンの全製造工程（低温エタノール分画、パスツリゼーション）で少なくとも10．1210g減少すること、グロブリンの全製造  

工程（低温エタノール分画、ウイルスろ過、S／D処理、クロマトグラフィー）では少なくとも14．24log減少することが証明された。  

現在実施されている血躾分画製剤の製造方法は、デングウイルス伝播に関して安全である。   

報告企業の意見  今後の対応   

本剤の製造工程（低温エタノール分画、パスツリゼーション、イオン  

交換樹脂等）でデングウイルスが不括化・除去できると考えられる。  
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AB了】仇㈲封沌  

T札AⅣSFUS川Ⅳ COMPL川ATI（川S  

Clearanceofdenguevirusintheplasma－derived  

therapeutic proteins 

n一仇加盈e，Pα〟J麒5．Cわα托，Cわ吉幻r5zeわ，5以fⅥ肋ノ0た，招αル乙rCわ〟，5揖〟町5，上．CJ勒  

／りJ‥人■．川州／J．ゞ．・＼′′川iJJ川わ〃パ．仙JJい／〃仙■′‖i‥・l／い＝′‖汎用一丁州Il叫〔  

enguevirusinfects50to100mi11ionpeople  
WOrldwide ayear；Ofthoseinfected，SeVeral  

hundredthousanddevelopthemoresevere  
andlife－threateningdiseases，denguehemor－  D  BACKGROUND：Viratsafetyisofparamountimpor－  

tanceforhumanplasma－derivedtherapeuticproteins．  

Recentrepo丘SOfb100dTaSSOCiatedtransm桓Sionand  

COntinuousreg10naJoutbreaksofdenguefeverhave  
PrOmPtedavaJjdatjonofclearanceofdenguevirusin  
themanufactureprocessesoflheplasma－derived  
PrOducts．  
STUDYDESJGNANDMETHODS：Ahightiterofcul－  

tureddenguevirusserotype2wasspikedintoprocess  
SamPlesbeforeindividuaJstepsofalbuminandimmu－  
nogtobuIinmanufactureprocesses．includingcotd  
ethanoIprecJPitation，Cation－eXChangechromatography．  

PaSteurjzation，S｛）lvent／detergenttreatment，andvirus  

firtratjon．Clearanceofdengueviruswasquantifiedwjth  
TCID5。aSSaySinthecultureofVeroE6ceIIsand，When  

appropriate，reaトtimepolymerasechainreaction（RT－  

PCR）assays・  

RESULJS：TheindividualprocessstepswereaJleffec・  

tiveintheinactivationand／orremovalofdenguevjrus，  

andthedataobtainedclearlydemonst（atethattherisk  
OfdenguevirustransmissionwasreducedcumulativeLy  
byatleastlO．12andatleast14．24loginthealbumin  

andimmunoglobuIinmanufactureprocesses．  
respectively．  
CONCLUS（ON：Thededicated viralinactivation andJor  

removalapproachescurrentTyimplementedinthe  
manufactureofplasma－derivedproductsprovideagood  
SafetymarginwithTegardtothetransmissionofdengue  
Vims．  

rhagicfeveranddengueshocksymdrome・DengueviruS  
belongs tothe family Flaviviridae，Whichin generalis  
known to survive overlong periodsinfluidswithhigh  
proteincontents，forexample，blood．Therefore，dengue  
viruSeS maybe transmittedviatransfusionofblood or  
bloodcomponents．Albeitrare，ithasindeedbeendocu－  
mented that blood－aSSOCiated transmission of dengue  
virus occursvia routesincludingneedle－Stickiniuries，1  
marrowtransplantation，2intrapar［umandverticaltrans－  
mission，2andmucocutaneoustransmission，3Thiscanbe  

aseriouspublichealthproblemwithoutpropercontrol  
meaSureS．  

DengueviruSisalipid－enVelopedRNAviruS，Witha  
diameter ofapproximately50nm．4ReportedlY．dengue  
virus has been e圧ectivelyinactivated byphotosensitiz－  
ers5・6andissensitivetohightemperaturesandacidicpH．7  
Thisstudyaimstodemonstrateforthe丘rsttimethatthe  

ABBREVIATION：BVDV＝bovineviraldiarrheavirus．  

FromAdvantekSerumLaboratoriesLimitedandtheDepart－  

mentofMicrobiologyPrinceofWhlesHospital，TheChinese  
UniversityofHongKong，Shatin．N．T，HongKong．  

AddTeSSrePrlntTt！queStStO：Bing－LouWong，PhD，Advantek  
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Avenue，12Miles，niPoRoad，Shatin，N．T．HongKong；e－mail：  

blwong＠advantekbiologlCS．COm．  
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EuMtNAJ10NOFt）ENGUEVIRUS［NPLASMAFRACT10NAT10N  

riskofdengueviruStranSmissioninplasmaderivativesis  
elimina【edbyspeci魚cvirusremovalandinactivationpro－  
Cedures．LogreductionofdengueviruSisinvestigatedat  
individualstepsofthemanuhctureprocessesofplasma－  
derivedalbumin andimmunoglobulins，Whichinclude  
COldethanolpreclpitation，Cation－eXChangechromatog－  
raphy．pasteurization，SOlvent／detergent（S／D）treatment．  
andvirusfi1tration．The evaluation ofthe manufacture  

processesprovidesameasureofconfidenceforeliminat－  
ingdengueviruS・  

Samplewithasequencedetectionsystem（ABI7900HTI  
AppliedBiosystems），andthecyclingconditionswere500C  
fbr2minutes・950CforlOminutesfollowedby40cyclesof  
95bCfor15seconds，and600Cforlminute，aSWe11asa  

dissociation stage of950C for15minutes，600C for  
15minutes，and950Cfor15minutes．  

FractionIVprecipitation  

Thesupematantll＋ⅠⅠIwaspreparedfromfrozenhuman  

plasmathroughtwoconsecutivestepsofcoldethanolpre－  
Cipitationwith8percentethanolatpH7・1followedby  

19percentethanolatpH5・85・8Duplicates of20mLof  

SupematantII＋ⅠⅠIwerespikedwith7・00logpermLeach  

OfdengueviruSataratio（VOl／vol）ofl：10．EthanOl（95％）  

WaSaddeddropbydropintothesupematantII＋ⅠⅠItoa  

丘nalethanoIconcentration of40percent，Which was  

hrthermixedaト5to5・50Cforlhour，beforebeingcen」  
trifugedat2300×gtOSeparatethefraction（F）Ⅳ＆omthe  

SuPernatantⅣThesupematantII十III，theFIV and，the  

SupernatantⅣweretitratedforquantityofvirusesby  

TCID50aSSayOrRTIPCRassay．  

MATERJALSAND METHODS   

Rawmaterial＄  

Normalhumanplasmawasobtainedfromtheplasma  
fractionator Shenzhen Weiwu Guangming Biological  
ProductsCo．（Shenzhen，China）．All．chemicalsusedinthis  

Studywereofeitherpharmaceuticalgradeoranalytical  
grade・ViruSfilters（Planova35N，10cm2）wereagiftfrom  
AsahiKasei（Tbkyo，Japan）．  

Vjruscultureandquantification  

DengueviruSSerOtype2（SO47］00froInEnvironmental  

HealthInstitute．Singapore）waspropagatedinC6／36cells  
（CDCGuangdong，China）inminimalessentialmedium  

withlpercentfetalbovineserum（Gibco．GrandIsland．  

NY）・DengueviruSWaSquantifiedwithTCID50aSSaySin  

thecultureofVeroE6cells（ATCC，ManaSSaS，1乳）．VeroE6  

CenS（2・5×105cells／mL）wereseededin96－We11platesina  

VOlumeoflOOpLperwe11．A托erldayofincubatiozt，50llL  

Of medium was added to each we11．Each diLution of  

Samplewasaddedat50pLperwe11，andfurtherincuba－  
tionwascarriedoutat36±20Cwith5percentCOz．Plates  
WereaSSeSSedforTCID5Oendpointascytopathice鮎cts  

developedonthefifthdaylTheTCID50endpointwascal－  
CulatedaccordingtotheSpearman－Karbermethod，and  
the Poisson distribution was used when no virus was 

detectedinsamples．Quantitativereal－timepolymeraSe  
Chainreaction（RT－PCR）wasusedtodetermineviruStiter  

inthe chromatographyandcold ethanolprecipitation  
StepS・RNAofdengueviruSWaS eXtraCtedinduplicate  
fromsampleswithaviralRNAminikit（QLAamp，Qiagen，  
Hilden．Germany）accordingtotheproceduTeprOvidedby  
themanufacturer・DengueviruSCDNAwasreversetran－  
SCribedwithrandomhexamerswithreversetranscriptase  
（SupercriptIII，Invitrogen，C訂1sbad，CA）．Quantitative  

RTPCRutiuzingThqMantechnology仏ppliedBiosystems，  
FosterCity，CA）wasperformedonsamplesandproper  
COntrOIswithspecific primers（GTCん如コuAGAAGm－  
GjuCCTCCA and CTCⅧrGATGÅTGTAGCTGTCTCCG）  
andSYBRGreenfluorescentprobeswithconditionsopti－  
mi21edtodetect4・67copleSOfviralRNAfordengueviruS・  
Duplicate PCR procedures were performedfor each  

Pa＄teurization  

The puri丘ed albumin solution was diafiltrated with  

8volumesofwaterandthenconcentratedtoaconcentra－  

tionof22percentwitha30－kDacutoffcassette（Millipore，  

Bedford，MA）．Sodiumcaprylatewasaddedtotheconcen－  

trated albumin solution to a final concentration of  

32mmolperL，beforeadjustmentofpHto6．8tomake  

20percentalbumin bulk＿1加0－hundred miuiliters of  

albumin bulk and duplicates ofthe steri1e一fi1tered  

20percentalbuminina50一喝Lbottlewasheatedto590C  

inawaterbath．fb1lowedbyspikingwithdengueviruS  
（6・67，7．50，Or7・67log／mL）ataratio（vol／vol）ofl：20and  

l：25，reSpeCtivelytGentlemixingwithamechanicalstirrer  

（Stainlesssteel）wasappliedtothebulkpasteurization・  

SamplesweretakenoutforviruStitrationduringthetime  
COurSeOfalO－hourtreatmentat59to600C．  

F‖precipitation  

TheFII＋IIIsepaLatedfromthesupernatantII＋ⅠⅠIabove  

WaS redissoIved．and NaAc－HAc bu鮎一（0．8mol／L－  

4mol／L，pH3・9）wasaddeddropwisetoadjustpHto5・1・  
Denguevirus（7・170r7．67log／mL）was畠pikedataratio  
（VOl／vol）ofl‥10into duplicates of 20mL of the  
pH－aqjustedFIl十III・Ethan01（95％）wasaddeddropby  
dropintotheFII＋ⅠIItoa丘nalethanoIconcentrationof  

15percent，Whichwasfurthermixed．at－5to5．5OCfor  

l・5hour・beforebeingcentrifugedat2300×gtOSeparate  

theFIII丘omthesupematantIII・TheFII＋III，thesuper－  
natantIII，andtheFIIIweretitratedforquantityofviruSeS  
byTCID50aS＄ay．  
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Virus用tration  

Aquantityof196mLofpartial1ypuri丘edimmunoglobulin  
WaSSPikedwith7．67logpermLdenguevirusataratio  
（VOl／vol）ofl：49．fouowedbyfiltrationwithaO．22－Pmfi1ter  

（Steritop，Millipore）toremoveviralaggregates・Thefi1－  
teredimmunoglobulinwassubjecttovirusBltrationwith  
the35Nfuterinanormal－flowmanner，underconstant  

pressureof80kPa．Samplesweretitratedforquantityof  
viruSeSbyTCIDsoassayorRT－PCRassay  

RESULJS   

FIV precipitation 

Afterthe40percentedlanOlprecipitationofthesuperna－  
tantII＋III．nodengueviruswasdetectedwiththeTCID50  

assayinboththesupernatantⅣandtheFrVrrablel）．  
DespiteitsdirectcytotoxicitytothevirusdetectorVeroE6  
Cells，Whendiluted500－fold．40percentethanoldidnot  

a仔ectthedeterminationofvirustiter・Resultsofquantita－  
tive RT-PCR clearly showed that genetic materials of 
denguevirusWere COnCentratedin the FⅣ（Tもblel），  
Whichis discarded during thealbumin manufacture．  
Becausechemicalinactivationbyhighconcentrationsof  
ethan01ismechanistical1ydifferentfromthephysicalparL  
titionlnge庁ectsbetweenfractions，thisFⅣpreclpitation  
StepprOvidesanextrasafetymarginintheeffectivecleaト  
anceofdengueviruses．  

S／D treatment  

Duplicates of27mL of theimmunoglobulin puri丘ed  
throughviruSfi1trationwereheated to280Cinawater  
bath，fouowedbyspikingwith7・160r7・83logpermL  
〔kngueviruSataratio（VOl／vol）ofl二9・rItitonXLlOOand  

tri－n－butylphosphatewereaddeddropbydropintothe  
immunoglobulin to a 再nalconcentration ofland  
O・3percent，reSpeCtivelyGentlemJjnngWaSaChievedwith  
amechanicalstirrer（Stainlesssteel）forthetimecourseof  
16－hourtreatmentat28to300C，duringwhichsamples  
WCreremOVedforviruStitrationbyTCID50aSSay  

Pasteurization  

The kinetics ofinactivation of dengue viruSin the  
20percentalbumirldufingthelO－hourpasteurizationat  
59to600C afe ShowninFig・1・Thepasteurizationwas  

CarriedoutatO．50Cbelowwhatisnormallyusedinthe  
manufacture，repreSentlngaWOrSt－CaSeSCenario．Dengue  Cation－eXChangechromatography  

A chromatography column oflO－mm diameter was  
packed to a bed height ofllcmwitheithernewCM  
SepharoseFastFlowresin（PharmaciaBiotech，Uppsala，  

Sweden）orthe used resin that had previously been  
recycled476tjmeswiththeimmunoglobulinpuri丘cation  
process．Thecolumnwasequilibratedwith20mmolperL  
NaAcbu仔er，pH4．0．AdjustedtoapHof4・Owith1MHCl  
andanionicstrengthofl・4mSpercmwithpuri丘edwater．  
duplicatesof75mLoftheS／D－treatedimmunoglobulin  
SOlutionwerespikedwith7．670r7・83dengueviruSata  
ratio（vol／vol）ofll：20．Thevirus，Spikedimmunoglobulin  
SOlutionwasappliedtothecolumnatalinearflowrateof  
40cm／hratambienttemperature．Afterwashingofthe  
CO】umnwithlOcolumnvolumesoflOmmolperLglyclne，  
pH7．0．immunoglobulinswereelutedwithlOOmmolper  
LglyclnetOgetherwith150mmolperLsodiumchloride，  
pH9．0．Thecolumnload．thenow－throughfraction．and  
the eluate fraction containing immunoglobulins were 
titratedforquantityofviruSeSbyTCID50aSSayOrRTTPCR  
aSSay・  
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窟一裾  
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10  

Pasteurization（hr）   

Fig・1・InactivationofdenguevimsiJlalbtlminbypasteuri組一  

也onovertime．（ロ）もu址pasteurimtiom；（◆）terminalpa5tel甘－  

ization・Stockdenguevirus飴（6．670r7．50log／mL）were  

SPikeda（aratio（vol／vol）ofl：20andl：25，reSpeCtively，inthe  

t）ulkpastell血tionandterminalpasteurization・   

● ； ● 、 】 壷．；．壷‥、こ壷≠－＝－。一重モ．．、…腰弓；…・‥．．こ●．．．…．：l．。…．義男。ミ，．‥、．＝．幸．．。音．．．  
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7hours．NoinfectiousviruSWaSdetectablebytheTCID50  
assayintheimmunoglobulinfiltrate，thesampleobtained  
WhentheviruSfi1terwasreverselyflushedwithpurified  
Water，OrtheviruS－SPikedimmunoglobulincontroIstand－  
1ngalongthewholeviruSfi1trationprocess・Tbditrerenti－  
atephysicalseparationfromthechemicalinactivationby  
thelow pH，the samples werefurther quantified for  
dengueviruSwiththe quantitative RトPCR assay．The  
RT，PCRdatashowthatdengueviruSWaSmuChmorecon－  
Centratedintheback－nuShfractionthanintheimmuno－  
globulin丘Itrate・Viralreductionbythevirusfi1trationwas  
Calculatedandshowninlもbles3and4．Theseresultsindi－  
CatethatdengueviruSiseffectivelyremovedbythe35N  
viruSaltration．  

viruSWaSquicklyinactivatedbytheheattreatment，and  
infectiousvirus became undetectablewithin5minutes  
（Fig・l）・Tbtalviralreductionfbrboththebulkpasteuri－  
Zation andthe terminalpasteurizationis shownin  
職ble2．  

F＝precipitation  

Afterthe15percentethanolprecipitation，denguevirus  
WaSdetectablewiththeTCID50aSSayinboththesupema－  
tantIIIandtheFIII．withamajorityofinfectiousvirusin  
theFIII．ViralreductionfromtheFII＋ⅠⅠItothesuperna－  
tantIIIwascalculatedandisshowninThble3．  

Virus filtration  

TheimmunoglobulinspikedwithdengueviruSWaSPrO－  
CeSSedat24to250Cthroughthe35Nvirusfilterwithin  

S／Dtreatment  

ThepresenceofS／Dwascytotoxictothevirusdetector  
Ⅵ汀OE6cells；Whendiluted1000－fold，S／Pdidnota仔ect  

the determinationofviruS titer．Thekinetics ofinactiva－  

tionofdengueviruSintheimmunoglobulinduringthe  
16－hourS／Dtreatmentat28to300CisshowninFig．2．  

DengueviruswasquicklyinactivatedbytheS／D treat－  

ment，andinfectiousvirus became undetectablewithin  
lminute．TbtalviralreductionfortheS／Dtreatmentwas  

Shownin恥ble3．  

TÅBLE2．Clearanceofdengueviru＄lnthe  
albuminpro¢eSS■  

Process step Reductionofvirus（10g）  

≧5．18†／≧5．35†  

≧4．61   

≧4．94／≧5．44  

≧10．12‡／≧10．79‡  

FIV precipitation 
Bulk pasteurization 
lbrmina（pasteurization  
Cumulative  

★ Dataareshownfromduplicateexperiments，eXCePtbulkpas－   
teurization．whichwasconductedonce．  

†ThedatafromtheTCID50aSSay．butnottheRT－PCRassay，   
areinchJded．  

‡“8ulkpasteurization”isno＝ncludedinthe”cumulative，”   
becauseitissimilarmechanistjca11ytolermina暮   
PaSteUrization．”  
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Cation－eXChangechrornatography  

Afterthe chromatographystep oftheimmunoglobulin  
process，nOinfectiousviruSWaSdetectablebytheTCID50  
assayinthecolumnload，theflow－throughfraction，the  
eluatefraction，Orthevirus－SpikedloadcontroIstanding  
along the whole chromatography process．Tbtalviral  
reductionfromthecolumnloadtotheeluatefractionwas  

atleast7－04andatleast6・93logforthenewresinandthe  
476－CyCledusedresin，reSpeCtively（Thble5）．BecauseS／D  
WaSpreSentinthe startingmaterial，theeliminationof  

denguevirus could be a result ofinactivation by the  
Chemicals▲Tbdifferentiatephysicalremovalfromchemi－  
Calinactivation．thesampLeswerefurtherquanti魚edfor  
denguevirus with the quantitative RT－PCR assay・The  
RT－PCRdatashowthatamajorityofdengueviruSWaS  
Observedintheflow－throughfraction・Tbtalviralremoval  
bythechromatographyprocesswascalculatedtobe3．66  
and4・18logfbrthenewresinandthe476－CyCledused  
resin，reSpeCtively（rIhbles3and5）．  

D［SCUSSTON   

Viralsafetyis of paramountimportance for human  
Plasma－derivcdtherapeutic proteins such asalbumin，  
αl－prOteinaseinhibitor，Clottingfactors．andimmunoglo－  
bulins．Recent documentation of blood－aSSOCiated  

transmissionlJ3and continuous reg10naloutbreaks of  
denguefeverhavepromptedavalidationofclearanCeOf  
dengueviruSinthemanufactureprocessesoftheplasma，  
derived products．Itwas theintention ofthis study to  
investlgateCleaEanCeOfdenguevirusinindividualstepsof  
manufacture processes ofplasma－derivedalbuminand  
immunoglobulins．The results showninThbles2and3  
Clearlydemonstrateforthe鮎sttimethatspecificvirus  
removalandinactivationprocedures reducethe riskof  
denguevirustranSmissionbymorethanlOlogcumulaL  
tivelyinplasma－derivedalbuminandimmunoglobulins・   

Inthisstudy．coldethanolprecipitationisverye鮎c－  
tiveininactivatlngdengueviruSinthealbuminprocess．  
butmi1dly efFectivein removlng dengueviruSin the  
immunoglobulinprocess、Thisdi鮎renceine鮎ctiveness  
isprobablyduetothefac［thathigherconcentrationsof  
ethanoIwereusedinthealbuminprocess・Itisfairlyrea－  
SOnabletospeculatethatothertherapeuticproteinspre－  
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paredfrom plasmabysimilarlyhighconcentrations of  
ethanol，forinstance，α1－prOteinaseinhibitoraJldtrans－  
ferrinpuriRedfromtheCohnFrV；wouldhaveagood  
Safbtymarginwithregardtotransmissionofdenguevirus・  

Pasteurizationinactivateddenguevirusveryquickly  
ande鮎ctivelyinthealbuminprocess．Thepresenceofa  
highconcentrationofalbuminorthealbuminstabilizing  
agentsodiumcaprylatedidnotseemtoprotectdengue  
virusfromthe heatinactivation．Caprylate has been  
Showntobeaneffectivevirus，inactivatingagentatmilli－  
molar concentrations under acidic conditions；9‾】Z  

however，Caprylateappearsunlikelytocontributemuchto  
theviralinactivationcapacityofthepasteurizationstepas  
inthealbuminformulationitisusedunderneutralpH，  
Which do not favor the formation of the active  

COmpOnent－thenonionizedformofcaprylate．Asshown  

byalbumin’slonghistoryofviralsafetyinclinicalapplト  
Cations，thededicatedviralinactivationstepinalbumin  
manufactureprocesseshasbeenveryrobustintheinac－  
tivationofmanydifferentvirusesincludingWestNileviruS  
and bovineviraldiarrheaviruS伴ⅣDV），bothfrom the  

SameFlaviviridaefamilyasdenguevirus・13r14   
Virus filtration was very effective in separating 

denguevirusfromthe、immunoglobulinRltrate（Table4）．  

ThedatasuggestthatchemicalinactivationbythelowpH  
COnditioncanprobablycontributetotheviralclearance  
CapaCityofthis process step．In aseparate studywith  
BVDVwhichisofsimilarsizebutnotsensitivetolowpH  
treatment，amqjorityofthespikedBVDVwastrappedin  
thePlanova35N丘Iter，Whichwasrecoveredintheback－  

nushsample（unpublishedobservation）．  
Likepasteurization，S／Dtreatmentveryquicklyand  

e鮎ctivdyinactivateddenguevirusintheimmunoglobu－  
1inprocess・Thisdedicatedviralinactivationstepinthe  
immunoglobulin manufacture processes has been very  
robustintheinactivationofmarrydifferentviruSeSinclud－  
ingWestNilevirusandBVDV13・14  

Thecation－eXChangeChromatographywasorlginal1y  
intended to remove S／D from theimmunoglobulin  
process；however，itwasalsoobservedinthisstudyto  
e任ectivelyremovedengueviruSbya臨nityadsorption・In  
addition，thispuri丘cationstepwasmildlyeffectiveinthe  

physicalremovalof BVDV（unpublished observation）．  
Althoughthe chromatographic process may not be a   
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robustviralremovalsteplngeneral，itisindeede仔ectivein  

theclearanceofden許IeViruS．   

InsummarylthisstudyhasshoⅥlthate鮎ctiveclear－  

anceofdenguevirusisachievedinthemanufacturepro－  
CeSSeS Ofalbumin andimmunoglobulins，prOviding  
additionalevidencesupportingtheviralsafetyofplasmaT  
derivedproducts．  
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番号10  医薬品  

医薬部外品  研究報告 調査報告書  
化粧品  

識別・雛回数 
離日 新医区分        厚生労働省処理欄   

①乾燥抗HBs人免疫グロブリン  公表国  

一般的名称    ②ポリエチレングリコール処理抗HBs人免疫グロブリン  研究報告の  プエルトリコ   

販売名  公表状況   1348－1354  
（企業名）  

＜背景＞  

輸血を介したデングウイルス感染が1例報告されている。しかし、流行地域でのデング熱の発生率が高いこと、無症候感染の割合が高い  
使用上の注意記載状況・  

こと、およびウイルス血症の中央値が5日であることから、輸血に関連したデング感染は、報告されているよりもさらに広範匪＝こ拡がっ  その他参考事項等  

ている可能性がある。  代表として静住用へブスプリンーIHの記載を示  
＜研究デザインおよび方法＞  

研                                    す。   ■2005年9月20日から12月4日までにプエルトリコにある米国赤十字へ提供された全ての血液ドネーションのデングウイルス（DENA）紺A       2．重要な基本的注意   
究  の陽性率を、tranSCriptionmediatedamplification（TMA）法と呼ばれる特異タイプの核酸増幅検査を使って測定した。TMAの測定結       （1）本剤の原材料となる血液については、KBs抗   

報  果が2回くり返して陽性であったものを、TMA法陽性のドネーションと定めた。TMA脇性のドネーションについて、IgM抗体のELISA、RT－PCR       原、抗HCV抗体、抗HIV－1抗体、抗HIV－2抗体陰性   およびウイルス培養による検査を行った。       で 、かつALT（GPT）値でスク1」－ニングを実施し   
告  ている。更に、プールした試験血某については、  

KIV－1、HBV及びHCVについて核酸増幅検査（NAT）を  

の   

、 るが、当該NATの検出限界以下のウイルスが混入  

と、5つのドネーションだけがTMA陽性であった。  

要   
I  している可能性が常に存在する。本剤は、以上の  

検査に適合した高力価の抗HB5抗体を含有する血  
紫を原料として、Cobnの低温エタノール分画で得  

た画分からポリエチレングリコール4000処理、  

DEAEセファデックス処理等により抗HBs人免疫グ  

れるであろう。輸血後のデング感染の患者において、輸血感染を考慮すべきである。   
ロブリンを濃縮・精製した製剤であり、ウイルス  

‾報告企業の意見  今後の対応   不括化・除去を目的として、製造工程において  

60℃、10時間の液状加熱処理及びろ過膜処理（ナ  

ある。  影響を与えないと考える   ノフィルトレーション）を施しているが、投与に   

血典分画翠剤からのデングウイルス伝播の事例は報告されていない。万一、原料血紫にデングウイルスが混入し      ので、特段の措置はとらな   際しては、次の点に十分注意すること。   
ても、脚Dをモデルウイルスとしたウイルスバリデーション試験成績から、本剤の製造工程において十分に不括      い。  

化・・除去されると考えている。   

′＼・・′7「rlI、．   
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Denguevirustinblooddonations，PuertoRico，2005  

肋m助肋わαmme4蜘肱エgれ托e托，カ唱eエ．肋和之－力感血，疋卸乃m“わeた，Gre卯叩艮）∫励1  

Arry且β和㍑枕身iePg短nerl，α托dSl措肌エS汀αmgr  

engueviruS（DENⅥisamosquito－bome瓜a－  
viviruStranSmittedbythebiteofaninfected  
Aedksspp．mosquito．Inkctionbyeachofthe  
antigenical1ydistinctserotypesmENVll，－2，  D  BACKGROUND：Asingfeinstanceoft（anSfusion－  

transmitteddengueinfectjonhasbeenreported．The  
highincidenceofdengueinendemiccountries．thehjgh  
PrOPOrtionofasympIomaticinfection，andthemedian  
5－dayviremia．however，SUggeStthattransfusion－  

assocjateddenguetTanSmissionmaybemorewide－  
SPreadthandocumented．  
STUDYDESIGNANDME丁目ODS：Theprevalenceof  

denguevirus（DENV）RNAwasdeternlinedina［IbIood  

donationstotheAmerican Red Crossin Puerto Rico  

fromSeptember20toDecember4，20O5，uSingaspe－  

Cifictypeofnuc［eicacidamplificationtestca＝ed  

transcription－mediatedamp（ification 

POSitivedonationsweredefinedasthosehavingtwo  
repeatedlyreactiveTMAresults・TMA－POSitivedona－  

tionsweretestedbyenzyme－tinkedimmunosorbent  
assayforimmunogJobulinM（lgM）antibodies．by  

reversetranscriptionl⊃Olymerasechainreaction（RT  

PCR），andbyvira］culture・  

RESULJS：’Twelve（0．O7％）of16；521btooddonations  

testedwereTMA－POSitive．Fourwerepositiveby  

RTPCR（DENVserotypes2and3）・Ⅵruswascultured  

from30f4RT，PCR・やOSjtivedonations．Oneofthe12  

TMA－POSjtivedonationswas暮gM－POSitive・Only5dona－  

tionsremainedTMA・POSitivewhendiI血edl：16，aSis  

doneforroutinemlnlPOOIscreenlngforother  
transfusion－tranSmissibleviralinfections（hepatitisC，  

humaninlmunOdeficiency，WestNilevirus占spvNVsl）．  

CONCLUS］ON：Near（ylinlOOOblooddonationscon－  

tainedDENVRNA，andviru＄COu（dbecu（turedfrom  

TMA－POSitivedonations，SuggeStingatran去fusiontrans－  

missionrisksimilartothatwhichexistedintheUn托ed  

StatesforWNVbeforeuniversaldonationscreenIng，  
Simi（artoWNV，JgMantjbodyscreenIng’islikelytobe  

in畠fFective，andsomepotentia（Iyinfectiousdonations  

Wi”bemiss寧dbyminipooIscreenlng・Transfusiontrans一  

画SS！onsho山1dbeconsideredinpatientswithdengue  

a代erbtoodtransfusion．  

ー3，and－4）conferslifelongserotype－SpeCifici皿munity．  
Subsequentinfectionwithan0therserotypeispossible  
becauseimmunityto heterologous serotypesis short－  
uved・Most（53％－87％）dengueinfections are asymP－  

tomatic ormi1dly symptOmatic．l‾3Dengueinhctionis  
Characterizedbyamedian5－dayvmmia．andincli血cauy  
apparentinfections，SymPtOmOnSetOCCurSldayaf［er  

OnSetOfviremia・4・5TheclinicalspectrumOfdengueinftc－  
donrangesfrom denguefeverto deng叫ehemorrhagic  

fever，dengue shock syndrome，and death．PrimarY  

denguein飴ctionsof［enpresentwithfbaturescLfclassic  

dengueftverincludingacuteorlSetOf輌r；arthralgia，  
myalgia，retrOOrbitalpain，headache，and rash．Subse－  

quentinfectionwithaseconddenかesirbtypeincr8aSeS  
theriskofdevelopingdenguehemorrhagicfever，Whichis  
Characterizedbyfever，thrombocytoperda（plateletcount  

≦100×109／L），hemorTha由Cmanifbstations，andevidence  
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DENGUEIN BLOOD DONÅTlONS  

dona也onsare CO11ectedannuallybytheAmerican Red  
Cross仏RC）collectioncentersandblooddonationdrive  
sitesinPuertoRico．Thesedonationsareusedinthecon－  

tinentalUmitedStates，PuertoRico，andelsewhereinthe  

Caribbean．Tb assess the potentialfor transfusion－  
associateddengueinLectioninPuertoRico．wetestedall  
blooddonadonstotheARCfordengueviralnucleicacid  
uslngareCendydevelopeddengue－SPeCi負cNATduringan  
u－Weekperiodofseasona止yh9ighteneddengueac  

h2005． 

MJn’ERIALSAND METHODS   

Weanalyzed demographic data collectedfrom blood  
donorsandplasmaspe？imensfromanblooddonationsto  
ARCbloodcollectionc？nterSandblooddrivesinPuerto  
RicofromSeptember20toDecember4，2005．Thisstudy  
periodcommenced2weeksafterthepeakofseason叫  
heighteneddengueactivityinPuertoRico（Fig・1）．Plasma  
SpeCimenscontaimingethylenediaminetetraacetateasan  
anticoagulant（BDVacutainerPPTplasmチPreparatipn  
tubes，BD．FraJiklinu止es，N7）from血1blooddonations  

duringthis＄tudyperiodwereretainedinarepositoryat  
theARCfacilityinGaithersburg，Maryland．  

Allspecimenswerefirstscreenedforthepresenceof  
DENVRNAusing a DENVIspecific N瓜■develop虐d by  
Gen－Probe，Inc．（SaLnDiego，WthatusestranSCription－  
mediatedampli丘cation（TMA）．Specimensweretestedby  
TMAatGcn－ProbebytrainedARCsta鼠Allinitiglyreac－  
tive（m）specimens were retestedand TMA－pOSitive  

ofincreasedvascularpermeabilityandplasmaleakage■6・7  
Withtime吋SuppOrtivecare，denguehemorrha由Cfever  
case－fatalityratescanbereducedtolessthanLLperCent・8・9   

TheprlnCipaldenguevectorisAedesaegypti・Itis  
fbundthroughoutthetropicsandsubtropicsandinlimited  
areas ofsome statesinthe southeasternUnited States．  
Aedesalbopictusisalsoacompetentvectorfordengueand  
hasbeenimplicatedpreviouslyindengueoutbreaks・10  
AlthoughithasnotbeehdetectedinPuertoRico・Aalbop－  
ictLLSeXistsinsomepartsoftheAmericasincludingmore  
than20statesintheeasternhalfoftheUnitedStates．11  
Antochthonous dengue transmission doe＄SPOradical吋  
occurinsouthemTbxasalongtheUmitedStates－Mexico  
border，withthemostrecentoutbreakoccumnginthe  
conti糾OuSbo王dertoⅥmSOfBrownsville／rbxas，andMata－  
moro占，恥Ⅰ血adipas（Mexico）・12・13Thissuggeststheende－  

micityOf denguein SouthTbxas andthe risk of  
reemergenceofdengueinstatesthatborderMexicoaswell  
asinsoutheastemstateswithcompetentvector（S）and  

Subtropicalclimates・Research．however・hasfoundthat  
diEerencesinhousing（e．g．，uSeOfaircondidoAmgand  
screens）andlifbstylemayp㌍Ventthisfromhappe血ngl12・13  

Although飴wreportsdocu皿entDENVtransmission  
throughreceiptofinfectedblood，14tissues，150rOrganS，16  
tranSfusion－aSSOCiatedden卯etranSmissionmaybemore  

COmmOnthanPreviouslyrecognized・Thehighproportion  
ofasymPtOma也cinfections，themedian5－dayperiodof  
detectable viremia，andthe highincidence，eSpeCiany  

ddringoutbreaks，SuggeStthatasubstantialnumberof  
donorscqddbeviremicatthetimeofdonation．haddi－  

tion．nosocomialtranSmissionofDENV  
vianeedle－StickinjurY17●21hr血erindi－   450  
CateSthe．tranSmissibilityofDENVby  
infected tblood．Viremicindividuals  
mayunkn0winglydonatebloodbefore  
SymPtOm OnSet Orif they remain  
asymptOmatic．WtstNileviruS（WNⅥ，a  

relatedmosquito－borne且aviviruS，may  

PrOvide a use餌・mOdelfor assesslng  
tranSfusion－aSSOCiatedDENVtranSmis－  

sion．廿anSfusiontranSmissionofW   

iswe11documented．andal1blooddona－  

tionsintheUmitedStatesarescreened  
usingW7Wspeci8＝CnuCleicacidampli一  

丘cadontests（NÅ恥）．22B  

Dengue was first identified in 
∴ 

i（year－rOundwithoccasionalishndwide  
Outbreaks．AmeanOf5446（range，2416－   

10，048）suspectedcaseswerereported  
annu姐yduringthenonoutbreakyears  
仕om1990to2004，Wheteas6039cases  

Were rePOrtedin2005（incidences of   
151versus159perlOO，000populadon／  

year）．Approximately 77，000 blood  

〇
 
．
〇
 
 

5
 
 
0
 
 

乍
V
 
 
▲
3
 
 

∽
○
∽
■
0
－
O
J
O
q
∈
コ
N
 
 

0
 
 
0
 
 

■
－
J
 
n
V
 
 

▲
フ
ー
 
 
2
 
 

14 71013 代19 22 25 28 31封 3740 43 46 49 52  

Weekofonsotof写ymPtOmS   

Rg．l．Numberof＄u叩eCted■岬）mdco鱒md†（¶denguec鮎朗吋Weekof  
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MOHAMMED ETAL．  

SpeCimenswerethosethatwererepeatedlyreactive；al1  
OtherswereconsideredtobeTMA－negative・Bothinitial  

and repeatTMAscreeningwereperfbmedusingindi－  
vidualspecimens．AllIRspecimensweresenttotheCDC’s  
Dengue BranCh1月boratoryin SanJuan，Puerto Rico，  

fbr supplemental testing by reverse tranSCription－  
polymeraSeChainreaction（虹PCR）．24TbstingofdonaT  
tionswas unlinked to donorpersonalidentiBers；thus，  

Subsequent contactwithdonors orrecipientswas not  
POSSible．Deidentifieddata丘■Omblooddonationrecords  

WereuSedinthestatisticalanalYSis（describedbelow）．The  
datawerestoredonaslnglepassword－PrOteCtedterminal  
attheCDC，andnoattemptwasmadetotracethedonors．  

The study protocoIwas approved bytheInstitudonal  
ReviewBoardoftheARC．  

WereteStedusingareal－timeRT－PCRassayforthedetec－  
tionofNS5genesequence（恥qMan，AppliedBiosystems，  
FosterCity，CA）．24ThisRT－PCRtestis multiplexedand  

detectsthefourdengueserotypesinonereaction．Itcan  
alsobeusedtoquandtativelymeasureviralRNAinblood  
SpeCimenswithasensidvityofapproximatelylxlO3to  
5×103viralRNAcopleSPermLThesamplevolumeis  

20pLderivedfromalOO－uLRNAextractobtained丘oma  

O．24－mLserumSPeCi皿en．山1TMA－pOSitiveandIRspeci－  

menswerealsotestedforthepresenceofimmunoglobu－  
1inM（1gM）andimmunoglobulinG（IgG）antibodyusing  
IgMMAC－enZyme－linkedimmunOSOrbentassay（モLISA）  

andIgG EuSA，reSpeCtively131Y32ⅥruS WaSisolated on  
C6／36cellsandbymosquitoisola・don・33・34  

Stati＄ticalanaIysis  

AtrendanalysisuslngSimplelinearregressionwasper－  
formedtodeterm血eiftherewasachangeinthenumber  
Ofblooddonationscollectedduringthestudyperiod．The  
prevalenceofDENVRNAwasdeterminedbydividingthe  
number ofTMA－pOSitive donations bythe number of  
blQOddonadonscollectedduringthestudyperiod．InLbr－  
mation about donor characteristics（Seelもblel）was  

ObtainedfromtheARC，＄electronic donor database and  

incl。deddate。fc。u。。ti。n，g。nd。r，date。frth，Zipc。de  
Ofresidence，ZlpCOdeofdonationsite，donationstatus  
（むst－timedonororrepeatdonor），phlebotomyprocedl，lre  
（WllOle blood，plateletpheresis，Orleukapheresis），and  
donationtype（allogeneic，directed，OrautOlogous）．Both  
donorresidenceanddonationsitewererecodedintothe  

threereglOnSOfPuertolruCOSetbytheUhitedStatesPostal  
Service（SanJuanMetropolitanArea，WeSt．andeast）and  

thentreatedasbinarYVariablesintheanalyses（i．e．．San  
JuanmetropolitanareaVerSuSOther）．Agewasstratifiedby  
itsmedianandconsideredasabinarycategoricalvariable  
inanalyses，  

DifferencesinTMApositivitybydonorcharacteristics  
WereaSSeSSedbytheFisher’sexacttestandexactlo由Stic  
regression．Potential、covariatesidentiBedforinclusionin  
the丘nalmultivariablehodelincludedcovariateswithap  
ValuelessthanO．200nbivariateanalysis．Agewasadded  
tothemodelapnonglVenitsassociationwithdengue  
infection．ZAl1comparisonsweremadewiththeuseofa  
two－tailedtest，andaTypeIerrorrateofO．05wasusedto  
assesssigni丘caLnCe．  

RESULTS  

Atotalof16，521blooddonadonswereco11ectedduringthe  
ll－Weekstudyperiod（mean，1502donationsperYeek  
［range・28ト1864】withoutasi卯i丘canttrend中donation  

frequency）・TⅣelvedonadons（0．73perlOOOdonations）  

Were TMA－pOSitive，dthtwo orlessidenti丘ed per  
Week．Eleven of these －12 donations were whole   

TMA  

Tbstingwasperfohnedusingaprototypedengue・TMA  
assayonafu11yautomatedsystemforNÅrbloodscreen  
伊rocleixTigrjssystem．ChironCorp．，EmerYvi11e，CA）・The  
assayusesth（∋SameChemistryasotherhumanimmun0－  

deficiencyviruS－1／hepatitisCviruSandWassays伊ro－  
cleixandUltrio，reSPeCtively，ChironCorp．）25－27andtargets  
SequenCeSthatareconservedacross allfourserotypes．  
Thustheassayusediscapableofdetectingal1fourdengue  
SerOtyPeS．TMAisanisothermalRNAtranscriptionampli一  

丘cationsystemusingbacteriophageT7RNApolymeraSe  
andMoloneymtuineleukemiaviruSreVerSetranSCriptase  
（MMlVRT）toproduceRNAampliconsviaDNAinterme－  
diates．Viral1ysis andmagnedc－basedtargetcaptureof  
viralRNAarefouowedbyamPl迫cationanddetectionwith  

theuseofchemi1uminescentprobes．26Thisteclmiqueis  
abletodetect3．4WestNileviralcopleSpermLata50  
PerCentdetecdonrate・28Theanalyticalsensitivityofthe  
DENVTMAassayusedinthisstudyisverysimilaT，with50  
PerCentdetectionat3・5vird「RNAcopleSPer如Landa  
SamPlevolumeofO．50mL．29Assayresultswerereported  
inrelativelightunits，Whichwereusedtoderivesignal－tO－  
CutOff（S／CO）ratios．Cutoffvaluesforthe DengueTMA  
assayinternalcontrol（IC）andanalytesignalswerecalcu－  
latedusingthesameformulaeusedfortheProcleix  
Assay．30Asamplewasconsideredreactiveifthea皿alyte  

S／COratiowasatleastl．0，nOnreaCtiveiftheanalyteS／CO  
ratiowaslessthan1．0andtheICsignalwasabovetheIC  
CutOff，andinvalidiftheanaiyteS／COratiovaluewasless  

than1．0andtheICsignalwasbelowtheICcuto氏  

Supp］ementa］testing  

AllTM－pOSitivespecimenswereretestedatal：16dilu－  
tioninplasmascreenednegativeforal1infecdousdisease  
markersincluding dengue RNA at Gen－Probe to de－  
terminethe e伍cacy of testing blood donations by  

mlnlPOOledmethods．TheTMA－pOSidveandIRspecimens  
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DENGUEINBLOODDON〝nONS  

blood・CO11ections，Whiletheotherwasaplateletpheresis  
fromanO－donor．Donoranddona仕onchamcteristicswere  

Simi1aramOngtheTMA－POSitiveand－negative＞donations  
（p＞0．05forallvariables．Fisher’sexacttest）．hamuldvari－  
′ablemodeladjustedfbrage．donorswithresidenceinthe  
San如anmetrOpOlitan arear扉ere approximately three  
times morelikelythan donors residingoutside ofthe  
metropolitanareatObeTMA－pOSidve（a句ustedoddsratio，  
3．0；95％con丘denceinterval，0．9－10．1）．  

The丘代blooddonationsthathadthehighestS／CO  
ratiosoninidalTMAtestingweretheo山yspecimenstobe  
Thn－reaCtiveatadilutionofl：16恥ble2）．Fourofthese  

fivespecimenswereposidvebyRT－PCRandhadquanti－  
fiablevirdloadsrangingfrom2×103to8×107viral  

COpleSpermL・ThreewereidentifiedasDENV2andthe  
Otheras DENV二3．DENVwas culturedfromthreeofthe  

fburspecimens．twobymosquitoinoculadonandonein  
CeuCulture・DENV・2andDEN¢3werethepredominant  

SerOtypeSincirculationinPuertoRicoin2005．   
Serologictestingofthe12TMA－pOSitiveblooddona－  

donsrevealedthatonlylwasIgM－pOSitiveand9were  
IgG－pOSi伽ebyELISACrhble2）・ThelackofIgGan仕body  
dtersinSpecimensl，4．and8indicates no previous  

dengueinfectionsinthesepatients・ThepresenceofIgG  
andbodiesintheabsenceofIgMand－  
bodiescouldre瓜ectevidenceofprevi－  
OuSin飴CdonsinSpecimens2，3，5，7，9，  
10，11，and12，andIgGdtersequalor  
greaterthanl：163，840inSpecimens3，7，  

9．andlOindicate arecentor current  

SeCOndaryinfectioninthosepatients．32  
ThepresenceofIgGinthesoledonor  
withIgMantibodies（Speci皿en6）could  

Sim血中 be re8．ective of recent or  

Currentinftction．  

0血er血an血e12TMA－pOSidve  

SPeCimens．there wereanadditional  
threemspecimenswithS／COra孟son  
initialtestingofl．00，1．03．andll・58and  

OnrePeatteStingofO・92，0・40，andO・07，  

respectively：Al1werenega仕veonPCR，  

IgM MAC－EuSA，and virus recovery．  

neywere，however，一positive pnIgG  

ELISA．htheWNVTMAassay，anS／CO  
rati00fgreaterthanOrequalto17has  
a positive predictive value fbr con一  

点rmation of95 percent 仏RC data．  

unpub止＄hed）；itislikelythatthisrela－  

tionshipisthe same for DENVTMA．  

TABLEl．Character‡＄tjcsofal】andTMA－POSltjveblooddonors雷n  
Pue代OR‡co，＄¢  tember20toDecember5，2005’  

All donors TMA－POSitjv8  
Characten＄tic  （n＝…16，521）  doncrs（n＝12）  

Ago（years）  
Ma18  

Donation status 
Rlちt欄m8donor   
Repeat donor 

Region of residence 
SanJuanMetropolitanArea   
East   
W9扇  

PhlebotomyprDCedure   
Wh010blood   
Plat81占中ho帽5鹿   
Pl坤叫咋卸叩吟鳳RBCpheresis   
Doubl8RBCpherosi＄   
Louk畠Pheresiさ  

Donaゼm吋PO   
A1logoneiG   
Direded   
A山0logous  

Regionofdonaぬn＄it8   
SanJuanMetropoIibnAr由   
Ea＄t   
Wost   

37．0（1＆85）  

10．654（64．5）   

5，056（30．6）  
11．485（69．4）   

6，631（40．1）  

5，182（31．4）  
4，706（28．5）   

15，838（95．9）   
627（3．8）   

48（0．3）  

7（0．0）  

1（8．0）   

16，400（99．3）   
67（0．4）   

54（0．3）   

8，9糾（54．4）  

3，870（23．4）  

3，667（22．2）  
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●Dataarereporteda＄rnedian（range）ornumber（％）．  

TABLE2．fl毎un＄Of＄uPPJementarytestingofTMAIRspecirTm（，）＝12）  
TMAtestG即トProbe（SJCOrab）●  Supph）mentaryt融ngCDCdenguebranch  

Numberviml  Mosquito  
Spedmen tnitialtest Secondtest l：16   PCR†  RNAImL lgM‡   lgG  Cell culture inoculation 

D2  7．14×108  
D3  8．12×107  
D2  7．74×105  

D2  2．OxlO3  
Nega伽8  Und8t郎鹿d  
Nega厄ve Undetected  
Negative Und8teCted  
Negaゼv8  Undotected  
Nega伽e Undetected  
Negative Undetected  
Negative Undetected  
Ne9ath，e Undetected  

1  31．96  

‘2  30．31  

3  29．22  

4  29．17  

5  23．89  

6  21．22  

7  17，78  

8  17．41  

9  17．24  

10  5．97  

11  4．08  

12  1．53  
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0．229． Nega厄Ve Nega伽e D2  
0．幻7 1：10，248  Nega一行e  ［〉3 
0．409 1：163β㈹   D2  Negative  
O．22g Nega削ら   N09血e Nega也ve  
O．469 1：2，560  Negative Nega伽e  
8．870  1：160  Nega伽e Nega伽e  
O．4O9 1：655，360  Negative Negative  
O．198  Negative Negative Nega伽e  
l．封0 1：163，840  Neg血e Neg血8  
0．440 1：65年，360  Negative Negative  
O．368 1：10，240  Negat毎e Nega血相  
0．270 1：2，560  Nega伽o Negative  

嵐ざ  

■ S／CO≧1con＄id8redtoboread山嵐  
†D2＝DEN≠2．D3＝DENV－3．  
‡＞2．00ロeonsid餅edpo＄柑V8．  
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Nineofthe12repeat－reaCdvesampleshadS／COvaluesin  
OneOrbothtestsof17－Orgreater・  

DISCUSS（ON   

Thisstudy；andasimi1aronerecendyconductedusing  
donationsinfIonduras，Brazil，andAnstralia，29arethefirst  
todocumentthepresenceofdengueviralnucleicacidin  
blooddonations・hPuertoRico，nearlylinlOOOdona－  
thnswaspositiveforthepresenceofdengueviraln11Cleic  
acidbyTMAFurthermore，1iveviruSWaSreCOVeredfrom  
threeofthe12TMA－pOSitivedonations．indicatingthatat  
leastthese3were capableoftranSmittinginfectionto  
recipients・Theprevalenceofdengueviralnucleicacidin  

blooddonationsinthisstudywassimilartothatestimated  
forWNVintheareasexperienclngOutbreaksintheconti－  
nentalUnitedStatesin200235beforeuniversalscreerung  
using minipooINÅr wasimplementedinJuly2003．22  
AssuminganarmualprevalencerateofO・73per1000（as  
bundinthisstudy）andthateachdonationismadeintoa  
meanOfl．45tranSfusablecomponents，36theremaybeas  
manyaS56potentialrYviremicdonadonsand81compo－  
nents generated h’Omthe approximately77，DOO blood  
donationsco11ectedaLnnuauybytheARCinPuertoRico・  
Dengueincidenceishigh吋SeaSOnalandv虹iesconsider－  
ably丘■OmyeartOyear，37r38however．sotheprevalenceof  
potential1yviremicdonorscouldbecorlSiderablyhigher  
Orlowerthanthis丘gureatanyglVentime．FurthermOre，  
theth工ee m SPeCimenslackingreproducible results  
repe？tTMAtestingmayhavebeentrue－pOSitivespeci－  

mensbutwithlowerviralloads．Ifthecase．thiswould  

underestimatethetruepreValenceofTMApositivity．  
The unlinkedstudydesign didnotpermitcontact  

Withthe recipients ofthe TMA－pOSitive donations to  
assesswhethertransmissionoccurred．Nevertheless，viruS  

WaSCulturedh－Omthreedonationsandtheviralloadsof  

thefburRTIPCRl）OSidve donationsindicatethattheir  
tranSfusionwouldhaveresultedininoculaordersofmag－  
nitudegreaterthantheamountofviruSSeCretedinthe  
SalivaofAedesmosquitoes．documentedtobeaslowas  
lO2viralparticlespersecredon．39TheRIしPCRassayusea  
inthisstudyhadlowersensitivitythantheTMAassay；and  
itwasnotpossibletoassesstheviral1oadoftheRT－PCR－  

negativespecimens．  
OurresultsindicatethefeasibihtyOfNÅTasascreen－  

1ngStrategyforDENV；ashasbeensuccessfuJyusedfor  
WNVOfconcem．wefbundthatsimulatedmimipooINAr  
（dilutionl：16）wouldnothavedetectedthemajority（70f  
12，Or58％）oftheTMA－POSitivespeci皿enS；howevef．the  

experiencewithWsuggeststhatnotallofthesedona－  
tionsmaybeinfectious．Approximatety30percentofWNV  
NÅトpositivedonationshaNeviral，loadsbelowthelimits  

OfdetectionbyminipooINArandcanonlybedetectedby  
SCreerungOfindividualdonations．23・40AlthQughⅥWVha5  

beentranSmitted打omtranSfusionsdetectableonlyby   
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indjvidualunitscreenmgandwithanestimatedlevelof  
ViremiaaslowasO・06plaque－fbrming皿its（PFUs）permL  

（1PFUisapproximateけ400viralcopies），41mostdona－  
tionsonlydetectablebyindividualunitscreqninghadIgM  
andlgGantibodiesandwerehkelynotinfec也ousgiventhe  
fhctthatnear吋al1WNVtrans鮎siont＝anSmissionshave  
OCCurred丘■Omantibody－negadvedonadons．22・25・42unLbト  

tunately；thissamemarkerofinfectivityisnotappucable  
todenguet）eCauSeOfthehighprevalenceofpreexisting，  
CrOSS－reaCtivedengueantibodiesinthepopulationand  
thecomplexandvariableserologicresponseaftersecond－  
arydengueinftction．32・43  

Theglobalincidenceofdenguehasrisenmorethan  
30－foldinthepast50years・hareaswhereden計1eis  
endemic，however，tranSfusiontranSmissionoftheagent  
israrelyirⅣeStigatedformanyreasons，indudingthefact  

thatthismodeoftransmissionisd臆culttoproveagainst  
abackgroundofendemicdengue．Insuchcases，thedis－  

tinctionbetweenarecipientinLectionviamosquito－bome  
transmission as opposed to transfusion tranSmission  
maybetoocomplextodistinguish・Furthermore，many  
dengue－endemic countrieslackhemovignance systems  
withsu瓜cientresourcestoinvestigatecasesofrecipient  
infectionthat are potentiaⅡyrelated to trdnsfusion of  
blood components・Finany，SOphisticatedlaboratory  
testingmaynotbereadilywailableinm査nydengue－  
endemiccotntriesandsuchtestingisrequiredtodis血－  

guish denguefrom other arboviralinLbctions as well  
as distinguishing cu汀ent dengueinfection＆om pnor  
infections．   

Incontrast，WhenWNVenteredtheUhitedStates，it  

WaSagalnStabackgroundofana伽epopuladon．ThisperL  

mittedthelaboratorylinkage of multiple transfusion  
recipientswithWNVin血ctiontoasingleinfecteddonor  

withinseveralclusters ofW cases．hfectiousviruS  

and／orviralRNAcouldalsoberecovered仕omretrieved  
COCOmPOnent plasma units；inthese cases，WNVwas  

readilyidendjiedintheabsenceofcompetingarboviral  
infections・ThetranSmissibnityofWNVviabloodtranSfu－  
Sionhasbeenestal）lished，andourfindingsdocumenting  
thepresence ofDENVRNAinthePuerto Ricanblood  
SuPply，at alevelcomparible tothatwhich triggered  
戸CreemingoftheUSbloodsupplyforWin2003，highー  

Iighttheriskstotrqnsfusionsafetyposedbyemerging  
diseases such asthe vector－borne naviviruSeS．Further  

evaluationisrequiredtoassesstheriskofdenguetranS－  
missionbyTMA－pOSitive donationsandthe cost and  
bene丘tofroutinedenguescre阜ninginendemicreglOnS・  
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本稿では，抗H5Nl型鳥インフルエンザワクチンの安全性及び有効性を検討する無作為化用量漸増第l・2相試験の試験成績につい       使用上の注意記載状況・  

て記載した。BaxterBioscience社が同ワクチンを開発し，試験を実施した。当該ワクチンの主な特徴は，サルの腎臓細胞の培養株（ベ  その他参考事項等  

ロ細胞）で作成された自然発生するウイルス株〟Vietnam／1203／2004を利用していることである。ミョウバンアジュバントによる作       BYL－2008－0338  

研  
用も検討し，ウイルス全体をワクチンとして使用した。有効性エンドポイントとして，ワクチンの（i）へマグルチニン阻害を生じさ   

究  せる能力，（ii）中和抗体を誘発する能力，（iii）注射21日後にセロコンバージョンを生じさせる能力を検討した。各被験者に対し，   

報   

告 の  

概   

要  有効性に関する限り，免疫応答はアジュバントなしの処方を投与した被験者において最も高い割合で認められたが，いずれの処方で  

も第21日目から第42 日目で中和抗体の抗体価は同程度に増加した。さらに，ウイルス株A／lndonesia／05／2005及びA／Hong  
Kong／156／1997に対する交差中和が認められた。再鼠アジュバントなしの処方が最も高い免疫原性を示した。本試験では重要な用量  

反応性の関連が示されなかったことから，今後の開発にあたってアジュバントなしの7．5ugの処方が選択された。   

報告企業の意見  今後の対応   

抗H5Nl型鳥インフルエンザワクチンが利用可能となれば、パンデミックの     現時点で新たな安全対策上の措置を講じる必要はないと考え   

発生及び拡大を防ぐために有効であろう。血焚由来製剤工程におけるウイ  

ルス除去は、インフルエンザウイルス除去に対しても有効と考えられる。  

弊社製品の製造工程に使用されている血渠分画成分は，製造工程中のウイ  
ルスバリデーションにおいて，インフルエンザウイルスと同様の土ンベロ  

ープRNAウイルスであるH川（レトロウイルス）の不括化・除去能が確認さ  
れでいる。各成分の製造工程における不活化・除去能は以下のとおり。  

●アルブミン・カッター及びコージネイトFSの製造工程培地に使用され七いるヒト血清アル  

プミン：17．8log以上  

・プラスマネートカッター，コージネイトFS及びコージネイトFSバイオセットの製造工程  

培地に使用されている加熱ヒト血梁タンパク：15log以上  

●コージネイトFSの製造工程に使用されているトランスフェリン：9．1log以上  

●べタフエロン皮下注，ゼヴァリンイットリウム（90Y）静注用セット及びゼヴァリンインジウ  

ム（川‖静注用セットの製造工程に使用されているヒト血滑アルブミン：9．98log以上  
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AClinicalTrialofaWhole－Virus H5Nl  

Vaccine Derived丘om Ce11Cul［ure  

．・い・・－∴∵  ∴∴、∴：∴ ∴・、、■」‥・∴－ ‥‥・・、．ミー ー∴・．  

， Paui良丁ヨr門口yah，M・B■，B－S‥Ci－r≡5t血1joukhadar，M．D・、EmanueieMontorno‡LPh．D．，  

Da‡eFニisher，F叔．A▼⊂．P・．GregBerezしk，吼S．，SandorF再sれPh．D．，   

Akx抑draLわW一己ase！雪盲，Ph・Dt，Nin3Vart盲an．Ph・DリRomanBobrovsky，Ph．D，，  

Bor言s一品vaG．Pav室ova，Ph．D．，EvaMar毒aP6貼bauer，M．D．｝○モ育iedKistner，Ph、D．，  

andP．Noe‡Barreモモ，Ph．D．－わrthe8axterH5NIPandem盲clnポリenza  

VaccineC圭in妄caiStudyTearn  

ABSTRACT  

B入⊂XGlモOUIヾD  

Widespreadinfさctionsofavian specieswithavianinfluen2，aH5Nlvir11Sandits  
limitedspreadtohumanssuggestthattheviruShas【hepoten亡ial亡OCauSeahuman  
influenzapandemic．AnurgentneedexistsfbranH5NIvacciflethatise晩ctive  
agalnStdivergen亡StrainsofH5NIvirus・   

ME丁目ODS  

Inarandomized，dose・ざSCalation，Phaseland2studyirNOlvingsiXSubgro11pS，We  
inves［1gatedthesafityofanH5NIwhole－VirusvaccineproducedonVbrocelicul－  
turesanddetermineditsabili［ytOinducean［ibodiescapableoFneutralizingvarious  
H5NIs亡rains・lz］［WOVisi亡S21daysapart，之75volunteersbetweentheagesof18and  
45yearsreceivedtwodosesofvaccinetha［eaehcontained3・75FLg，7．5〃ノg，15jLg，  
Or30FLgOfhernagglutininantlgenwithalumadjuvantor7・5FLgOr15FLgOfhemag－  
glutininantlgenwithou亡a4jwant・SeroIoglCanalysiswasper丘）rmedatbaselineand  
Ondays21alld42．   

RESULTS  

Thevaccineinducedaneu［ralizinglmmunereSPOflSenO亡Onlyagainstthecladel  
（AIVietnamI1203！2004）viruSStraint）utaIsoagainsttheclade2and3strains．The  
useo（a4iuvantsdidnotimprovetheantibodyresponse・Maximumresponses【0【he  
VaCCirleStrainwereobtainedwithformulatiorlSCOntaining7・5FLgand15fLgOf  
hemagglutininantigenwithouta嘩uvant．Mildpaina亡theiftiectionsite（in9【027％  
OfLsubiects）andheadache（in6to31％ofsu旬ects）werethemostcommonadverse  
eventsider】tified氏〉ra11vaccinefbrmulations．  

CONCLUS10NS  

Atwo－dosevaccinereglmenOfeither7．5FLgOr15iLgOf－hernagglutininantigen  
Withou［a句uvantindueedneutralizingantibodiesagainstdiverseH5NIviruSStrains  
inabigbpercentageoFsu句ects，SuggeStlng亡batthisrnavbeause知IH5Nlvaccine．  
（ClinicalTrials，gOVnumber，NCTOO349141．）  

FromtheDepartmentoFGloba‡Research  
and Development】Baxter BjoS⊂－帥Ce  
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tionatUniversityofSingaporeandNation－  
a＝JniversityHospital（P・A・T・．P・F・）→－－al】  
inSingapore；andtheUniversttyofsie＝a，  
Siena，舶‡y（E・M－）．Address reprint re－  

queststoDr－Mt｝llerattheDepartmento（  
⊂linica】Pharmacology．Medi⊂at Univeト  
SityofVienna．ViennaGenerat Hosp■ta霊  
（AfH），W紬ringerGt・rte118－20．1O90Vi－  

enaa，Austria，Or at markus，mue＝即＠  
meduniwien＿a⊂．at，   

Drs・Ehr＝chandM白＝即COntributedequaト  
tytothisarti⊂te・   
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T■たどNEWl三NGLÅがDJOUliNALげ川El）1Cl三ヾE  

agesof18and45yearsinarandomized，partially  
blinded（betweengroups）clinicaltrialatthree  
Sites：OneinAustriaandtwoinSingapore．The  
Studywasdesignedbyitssponsor，Baxter．Data  
WereeOlleetedbytheinvestlgatOrSandwereheld  
and analyzed by Baxter．The manuserlptWaS  
Writtenbyasubgroupofindustryandacademic  
authors；allauthorscontribu【edtothecontent，  
had fh11access to the data，andvouch fbrthe  
COmpletenessandaccuracyofthedataandda【a  
analysis．   

Theapproprlatelocalreviewboardsandethics  
COmmitteesapprovedtheprotocolfbrthestudy，  
WhichwasconductedineompliancewithGood  
ClinicalPracticeguidelinesandtheprovisionsoF  
theDeclarationofHelsinki．Thestudyinvestiga－  
torswereunawareofassignmentstostudygroups．  
（Fordetailsofthestudydesign，SeetheSupple－  
mentaryAppendix，aVailablewiththefu11textof  
thisarticleatwww．nqim．org．）   

Theo切eetivewastoidentifytheimmunoge－  
nicityandsa丘q，Ofvariousdosesorinactivated  
H5NIwhole－virusvaccinein氏）rmulations with  
andwithouta4iuvant．TheprlmarylmmunOge－  
nieiryoutcomewasthenumberof’subjectswith  
hemagglutinationrinhibidonandneutralizinganti－  
bodiestothevaccinestrain（A／Vietnam11203I2004）  

21daysafterthefirs［andseconddosesofvac－  
Cine．TheprlmarySafさtvou亡COmeWaSanySyS－  
temic reactionafterthefirstand second doses．  

V▲C⊂lNE  

Tbe monovalent avianinnuenza H5NIwho王e一  

viruSVaCCine（BaxtezうWaS琶rOducedwiththewi1d－  

typestrainAIVietnamI1203I2004，Whichwasob－  
tained丘omtheCentersfbrDiseaseControland  

Prevemionand叩aSinactivatedwithformalinand  
ultravioletlight．Thevaccinewasmanufactured  
inVerocellcultureinanenhancedRSし3hcility  
匝Srequiredfbrwild－typeH5NIvirus），aSde－  
SCribedpreviously．9   

R▲NDOMほATtON▲NDFOLLOW・UP  

Su句ectswereeligibletopartlCIPateiftheywere  
Clinica11yhealthy，understoodthestudyproce－  
dures，prOVidedwritteninfbrmedconsent，and  
agreedtokeepadai＆recordofsymptoms・Wom－  
enwererequiredtohaveanegativepregzlanCy  
testatscreenlngandbeforeeachvaccination・   

Subiectswererecruitedinthreestudycohorts  
inadose－eSCalatingmannerandwererandomly  
assignedtoreceivetwoO．5－mliQiectionsintothe  
deitoidmuscleatanintemlof21days（range，  

HE EMERGENCE OF A NEW HU」ⅥANIN－  
fluenzapandemiccausedbyanavianviruS   

．strainlSPOSSible．VaccinationagalnStpan－  
demicinfluenzaisconsideredtobethemosteF  
ftctiveoptlOntOlimitits spread・However，the  
conventionalapproaches亡Othemanuhctureofin－  
fluenzavaccineshaveanumberofdisadvantages  
andraiseconcernaboutwhethersufficientquan－  
titiesofane飽ctivevaecinecant）emadeavaiト  

ableearlyenoughattheonsetoFapandemicto  
haveam毎orefftetonpublichealth．11naddition、  
clinicalstudiesofconventionalsplit－VaCCinefbr－  
mulationswithouta4iuvanthaveshownpoorim－  
munogenicity．2・∋Ithasbeensuggesredthatwhole－  
virus vaccines have the potential to be more 
immunogenicthanspliトVirusorsubunitvaccines  
inpreviousレunvaccinatedpopulations・4・5Thefirst  

Clinicalstudyofawhole－ViruS VaCCineagalnSt  
avianinfluenzaH5NIviruS Showed thatasub－  
stantia11yreducedantigendosage（10FLg）withan  
alumfbrmulationinducedseroconversioninnear－  
1ylOO％ors叫ec【S・6   

Al1these studies were carried outwithvac－  
cines manufactured by conventional methods 
（i．e．，withtheuseofembryonatedchickeneggs  
andmodified，attenuatedreassortantvirusespro－  

ducedbyreversegenetics）・7Wehavedevised且  
strategyfbrthedevelopmentofanH5NIvaccine  
thatinvoh，eStheuseofawild－typeViruS（i．e．，the  
straincireulatinginnaturdgrowninaVeroceli  
culture．Thisstrategyhastheadvantagethatthe  
leadtimeforpandemicvaceineproductioncan  
be reduced，Since thegenerationofattenuated  
reassortantsisnotrequired，althoughtherequlre－  
mentfbrtheuseofenhancedbiosafttyleve13  
（BSL－3）facilitiesforsuchastrategyisarelative  
drawback．In addition，Cellculture provides a  
robu去tmanu良cturlngPlatfbrmthateliminates  
dependenceonembryonatedchickeneggs，Which  
wouldbeanadvantageintheeventof－1imited  
availability orsucb eggs during且pandemic  
causedbyahigh1ypathogenicavianvinlS・This  
techniquewasusedtodevelopawholeヤiruSVaC－  
cine thatwas high1yimmunogeniein animal  
models．＄Wereportonthesafityandimmuno－  
genicityorthisvaccine，uSingfbrmulationswith  
andwithoutaluma4iuvant．  

奄  
′    ブ  

・、タ   

上嶋ETHODS  

STUDYDES］GNANDOりECTIVE  

fromJune2006山rougbSeptember2006，Weeか  

rolledatotalof284menandwomenbetweenthe  
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WI▼10LE－VIRUS H5NIVACCINE DERIVED FROt＾CELLCULTURE  

19亡023）wi【hanH5NllVboleヤirusfbrlnulation  

COn仁alnlngう・75匹g，ア5J⊥臥15〃′g，Or30メ堵Or  

hemagglutininantlgenwithao．2％aluma句u－  
VantOr7・5〃一gOr15〃′gOrhemaggllltinina血gen  

Witbout叫uvant・Therewas noplacebogroup．  
Su句ecrs andinvestigarorswereunalVareOrthe  

dose of■vaccine administered within the sub－  

groups（Fig・1、andtheSupplementaryAppendix）．  
Bloodsamplesweretakenfbrserologictes【1ng  
befbre the flrst dose ofvaccine and on dav21  
afterthefirs【and second doses．   

Usingadiaryprovidedbytheinves【1ga亡OrS，  
Su均ects were asked【o record dailyoralbody  
temperature（usings亡udy－issueddigitalthermom－  

eters），localreactions，andsystemicadverseeven【s  

丘汀7daysaR‾ereaChvaccination，Ondays7and  

21a氏ereachvaccination，Su句ectswereasked【O  
returnfbrarevkwor亡hediaryandassessmen亡  
わーまnyadverseevents．   

ASSÅYS  

Weevallla亡edauimmunogenicityoutcomesa卵ins亡  
theinfluenza－Virus strain usedin the vaccine  
（A／Vietnamけ20封2004）according亡Ohemaggluti－  

nation－inbibitionandvinlS－neu亡raliza亡ionLaSSayS■  

′rbassesseross－reaCtivityof’an亡ibodies，aiiassays  

Were also conducted with known relatedinflu－  
enzas【rains－払rexample，anOrlglnalpro亡叫′pe  

Clade∋strain（封HongKong／156け997）and a  
Clade2strain（A／hdonesia／05／2005）．   

Usingahemagglutination－inhibi【ioIlOrVirus－  

neutralizationassayTWeinvestlgatedsecondary  

NENGL」MFDう58；ヱ4 WWW．Nり軋ORGJUNE12、200g   
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Tab‡el．Proportionofsut）jedswithlnjedion・SiteandsystemkReadior］SWithin7DaysaftertheFirstanJSecond【）osesofva⊂⊂ine．  

7・5帽W払○山 15〝gWith   
Adiuvant  Adjuvant  

45  46  

Pe作β∩り95％co頑血nc8J〃tβ几瑚  

11（4－Z4）  28（1レイ3）  

9（2－21）  26（14－11）  

2（0－12）  4（ト15）  

0（8－g）  2（0－12）  

0（0－8）  0（0一基）  

0（0－8）  0（0－8）  

38（24・－S3）   ）0りB」16）  

0（0一名）  4（1－15）   

20（】0－35）   】ユー5－26）  

4（1－15）   13（5－26）  

ヰり一15）  9（2－21）  

7（1－18）  9（2－21）  

42  4ユ  

PどrCgnlr95％co一所dpMCどJ■舶Ⅳ叫  

14（5－29）   19（8－33）   

12（4－26）   19（g－33）  

2（0－13）  0（0－8）  

0（ト8）  Z（0－12）  

0（0一名）  2（0－12）   

0（0一旦）  0（M）  

26（14－12）   2g（15一拍）  

5（ト16）  0（（トg）  

5（ト16）  9（3一之2）  

5り－16I  2（0－12）   

2（0－13）  2（0－12）  

5（ト16）  2（ト12）  

3．乃〝gWith  7・5〝gWith  
Adiuvant  Adiuvant  

45  45  

15I咤Wilhout 30帽With   
Adiuvant Adiuvant  

45  49  

Vaパable  

Rr痍dose  

No．0†～Ubje⊂tS  

hjection－Siterea⊂lion   

Any  

Pain   

Er舛hema☆   

Swd＝＝gl＝   

Induration☆   

Ec⊂】－ymO5js☆  

Systemi（rea⊂tion   

Any   

Fever†  

Headacll（：  

Ma暮aise   

Myalg－a   

Shivering  

Se⊂Onddose  

No，Ofsubje⊂tS  

In）e⊂tion－Sitereaction   

Any  

Pain   

Erythenlaヴ・   

Swetling☆  

暮ndurationま   

Ecchymosi～☆  

5yslemi⊂rea⊂tion   

Any－   

Feverl’  

Heada⊂he  

MaIaise   

MyaIgほ   

Shiverlng  

29（1♭－44）   22（11－37）  

27（15－42）   20（10－35）  

0（0一名）  2（ト12）  

0（0一名）  0（0－8）  

0（0一名）  2（0－12）  

0（0岬8）  0（0－8）  

51（36－66）   31（】．8」17）  

2（0－12）  4（ト15）  

3】（i8－47）   】∂（8－32）  

13（5－27）   11（4－24）  

9（2－Zり  1（i（6－29）  

0（0一旦）  9（2一之l）  

42  42  

20（10－35）  Z4（13－39）  

18（8－12）   24（1ユー39）  

0（0－8）  0（0－7）  

0（ト8）  2（0－11）  

4（1－15）  2（ひ一11）  

Z（0一一12）  2（（ト11）  

47（32－62） 18（9－ユ2）  

2（8－12）  2（0－11）  

24（13」0）   6（】ニ17）  

9（2－21）  6（1－17）  

9（2－21）  2（臣】り  

2（0－12）  0（ひ－7）  

43  45  

17（7－31）   12（4一之6）  

14（5－29）   10（3－23）  

0（ひ－＆）  2（0－】3）  

0（ト葛）  2（0－13）  

5（ト16）  0（0一名）  

0（ト名）  2（町13）  

ユ1（1島一17）   Z4（12－39）  

0（0－8）  2（0－13）  

19（9－‡4）   10（3一之3）  

5（ト16）  7（1－19）  

12（4－26）  2（0－13）  

0（0－8）  2（0－1〕）  

16（7－31）   13（S－27）  

16（7」31）   11（4－24）  

0（0－8）  0（0－8）  

0（M）  0（0－8）  

0（♭一8）  0（0－8）  

2（㌣12）   2（ト12）  

44（29JO） 18（為一32）  

7（ト19）  2（0－12）  

12（ヰ一之5）   13（S－27）  

12（4－25）  9（2－21）  

7（ト19）  0（M）  

7（ト19）  0（0－8）  

☆Listedareinjection－Sitereadionswithadiameterofmorethanl⊂m．  
†Feverwasde裾edasanoraltemperatureoりgO⊂（100・40F）ormore・  

asaminimumincreasebyafactorof4inthe  
titet）21daysafterthefirstandseconddoses，aS  

COmparedwithbaseline．   
Thehemagglutination・inhibitionassayisthe  

StandardtestfbrdetectionofantibodiesagalnSt  
influenzaafterinftctionorvaccihation．However，  

immunogenicityoutcomesbyanalyzingtheanti－  
bodyresponse21daysafterthefirs［andsecond  
doses ofvaccine；theincreasein the antibody  
response21daysafterthefirstandseconddoses，  
ascomparedwithbaseline；andthenumberoft  
Subjects伽ithseroconversion（Whiehwedefined  
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Tab‡eヱ．Proportionofsubiedsw払aⅥrus・Neutlali王ationAntib∝lyTite†○†1：200rMore．  

3.75 Irg with 
Adjuvant   

7・5帽而th  

Adjuvant  
7・5〝gWitho此   

Ådiuvant   

1S〝gWith  

Adきuvant  

15〝gWithout ユ○帽With   

Adiuvant Adjuvant   Ⅵru5StrainandDay  

A／Vietnam／1ZO叩相即（⊂ladel〉   

DayO  

Noイtotalno．（9る）  

9～％⊂l  

Day21  

No．／totalno・（％）  

959ム⊂】  

Day42  

Noノtotalno・（％）  

95％⊂】  

Å／lndonesia／05／2005（〔Iade2）   

DayO  

Noイtotalno．（％）  

95％⊂l   

Day21  

Noイtotalno・（％）  

95％CI  

Day42  

Noイto【aIno．（％）  

95％⊂I  

A／HongKong／ユ56〃997（⊂lade3）   

DayO  

No．／totalno・（％）  

95％⊂l  

Dayヱ1  

No．／totatno．（％）  

95％⊂！   

Day42  

Noイtotatno・（％）  

95％Cl  

0／42   

0．0一基．4  

9／42（21・4）  

10．3－ユ6．g  

29／42（69．0）   

52．9一名2．4  

り42（7．1）  

1．5－19．5  

11／42（26－2）  

13、9一年2．0  

25／39（64．り  

47．2－7a．g  

0／42   

0．0－8．4  

17／42（40．5）   

25．6－56．7  

32／42（76・Z）   

60，5－き7．9   

1／43（2・ヨ）   

0．1－12，3  

7／43（16・う）   

6．8－ユ0．7  

25／41（61．0）  

44．5－75．g  

0／43   

0，8一基．2  

17／43（う9・5）   

25．0－55．6  

29／41（70．7）  

54．5－85．9  

0／46   

0．0－7．7  

5／46（10・9）   

3，6－Z3．6  

29／44（65・9）  

50，ト79．5  

1／42（2．4）   

0．1－1Z．6  

5／42（11・9）   

4．0一之5．6  

12／42（2且・6）  

15．7」lヰ＿6   

り42（2・4）   

0．1－12．6  

5／42（11・9）   

4．0－2S．6  

14／39（うぅ・9）  

21．2－う2．g  

0／42   

0．0－8．4  

10／42（23・8）  

12．1－39．5  

19／42（45・2）  

29．8－61．3  

1／43（2，3）  0／43  

0．1－12．3  0．0ニ8．2  

0／46  

0．ひ－－7．7  

1／43（2・3）  7／43（16・5） 3／46（6・5）  

0．ト12．3  6．g－30．7   1．4－17．9  

3／41（7・3） 15／41（36・6）13／44（Z9・5）  

1．5－19．9  22．1－55．1  16．8－1S．2  

0／42   

0．M．4  

9ノ42（21・4）  

10．3－i6．8  

2即42（66・7）  

50．5一基O．4  

4／42（9．5）   

2．7－22．6  

1ヨ／42（31・0）  

17．6」17．1  

25／39（64・1）  

47．2－7臥g  

2／42（4・a）   

0，（ト16．2  

20／42（47・6）  

】2．0－63．6  

32／42（76・2）   

60、5一名7，9  

1／43（2，3）   

0．1－12．3  

1g／43（41．9）  

27、0－57．9  

3之／41（7臥0）  

6Z．4－89．4  

2／43（4．7）   

0．6－15．8  

9／43（20▲羽  

10、0－36．0  

26／41（63・4）  

46．9－77．9  

1／46（2・2）   

0、1－11、5  

7／46（15・2）   

6．3－Zg．9  

ユd／44（77・3）  

62．2一旦g．S  

血isassaymaybeinsensitivefbrthedetectionofL  
anti－H5antibodies．10・11Forthisreason，immuno－  

geniei亡yanalysesfbcusedonadeterminationof  

hnctionalneutralizing－aIltibodyresponses．since  
mostlicensingauthoritiestypicallyrequestdata  
regardinghemagglutination－inhibitionassaysor  
Singleradialhemo吋Sis，thesedeterminadonsare  

alsoreportedbu亡On王vfbrthevaccinevirusstrain  
AJVietnamJ1203J2004．（pordeはilsonhemagglu－  

tination－inhibitionandviruS－neutralizadonassays  

andsingleradialhemolysis，12．14seetheSupple－  
mentaryAppendix．）  

STATISTl⊂▲LAl一人LYSIS  

TheprotocoIca11edfbrtherecruitmen亡Of45sub－  
jectsperstudygroup．Withthisnumberofsub－  
JeCtS，the95％conndenceinteⅣal知ー血epercenト  

ageofsu句ectswi亡harlan亡ibodyresponsetha【  
WaS aS亨OCiatedwithprotectiondidnotextend  
moretban15％丘omtheobservedrate，aSSum－  
1ngaSerOPrOteCtiorlrateOFapproximately80％．   

We used thelikelihood－ra亡iochi－SquareteSt  

tocomparethen11mberofstl切ectswithlocalor  

SyStemicreactionswithin7daysaftervaceination  
amongthevariousvaccinefbrmulations．Forbi－  

之577   N∈NGりMFD∋58；2ヰ WWW．NりM．ORGJUN亡12，ZOO8  

DownLoadedfrom珊〟，n句m．Or9atBAYER－YAKUHINCO．，OnAugust17．2008．  
Copyright◎2008MassachusettsMedicaISociety．AJ［rlghtsreserved．  
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TabIe3．Geometri⊂Meanoftheln亡代aSe舟om8aseline（GMl）andProportion正5ubi∝bwithSero⊂OnVerSioれ・☆  

3・75作WithAdiuvant  7・SvgwithAdjuvant  7・5ygwithoutAdiuv3nt  Ⅵ川SSt帽inandDay  

Sero亡0nVer5ion   

％（タ5％亡リ  

11．9（4．0－25．6）  

54・8（38・7－70・2）  

4．8（0・6－16．2）  

19・0（8・6・一34・】）  

16．7（7・0－31・4）  

69・0（52・シーS2・4）  

GMl  

レα山gr95％Cり  

2・0（1．6－・2・5）  

4．0（3・1－5・2）  

1・6（1・3－1・9）  

2▲7（2・ト3・4）  

2．3（1．g－一2．8）  

5．之（う．g－7．1）  

Sero⊂OnVerSion   

％（95％⊂り  

9．5（2．7－22．6）  

51・5（34・8－67・6）  

7．1（1．5－19．5）  

2a．2（】5．0－44．9）  

14．3（5．4－28＿5）  

51．3（34・8－67・6）  

GNIl 

レロJl化（95％⊂り  

3・2（2・4」・2）  

5・3（4・ト6・9）  

乙2（1・昌一之・8）  

3．2（2．5－4．0）  

3・4（2・ト4・7）  

5・9牲卜臥1）  

Sero⊂OnVer～ion   

％r夕∫％Cり  

35．7（21・ト52．0）  

69▲0（52・9一名乙4）  

19・0（8・6－34・1）  

3l－0（】7．6」け1）  

3a・1（23・6－54・4）  

66．7（50・＝0．4）  

Gh91 

レ8J〃g（タ与％Cり  

2．0（1・6▲－2・4）  

4．4（3・5－5・6）  

1・7（1・4－1▲9）  

2．8（2．ユーユ．4）  

2．3（1．針2・9）  

5．8（4．4－7・7）  

A／Vietnam／120i／2∝拘（⊂tadel）   

Day21  

Day42  

A／lndone5ia／05／2005（⊂ladc2）  

Day21  

Day42  

A／HongKohg／156／1997（Clade3）  

Day21   

Day42  

☆Sero⊂OnVe（Sionwasde市nedasanincreaseinthevirus，neutrafizationtiterbyafa⊂tOrO（40rmOre・  

‡：■ニラ  Subjectswereincludedin亡hesafttyanalysis．Two  
SubjectswhoinitiaIlygavetheirconsFntWith－  

drew丘om the s亡udv because ofnonserious ad－  
VerSeeVentS，induding丘）ureVentSinonesu旬eet  
（Chi11s，良一igue，malaise，andinsomnia）andone  
eventin the second subject（papularrash）；the  
m勾OrltyOfthese symptoms abatedwithin24  
hours．Immunogenicitydatawere available fbr  
258sub3ectsfbrthefirstdoseofvaccineandfbr  
249subjectsfbrtheseconddoseofvaecine．   

S▲FETY  

Thera【eSOfoccurrenceof叫ection－Siteandsys－  
temicreactionsduringthefirst7daysaftereach  
doseofvaceinearepresentedpinTablel・Noseri－  
OuS，VaCCine－relatedadverseeventswerereeorded．  
Therewere two serious adverseevents recorded  

intwosubjects：hospitalizationduetoacontu－  
Sionoftheleftfootandhospitalizationfbran  
electiveabortion．   

ThemdstcommonlyoccumnglqeCtion－Site  
reactionaftervaecinationwaspaln，Whichoc－  
Curredin9to27％orsu切ec喝血e工nOSt丘equenト  
1yreportedsystemicreactionwasheadache，Which  
OCCurredin6to31％orsu句ects．   

Therewerenosignificantdi飽rencesbetween  
thevaccinefbrmulationswithrespecttoIoeal  
reactionsafterthe丘rstdoseandtheseconddose  

OrVaCCine（p＝0．∋2andp＝0．97，reSpeCdve軌ゐr  
a11comparisons）・Withrespect【osyste甲icreae－  

tions，aSlightdi晩rencewasobservedbetween  
tbevaccine brmuladons a丘erthe nrstdose or  

VaCCiIle（p＝0．01），a丘ndingtbatⅥ7aSlargelydue  

naryvariables（i．eリSerOprOteCtionandserocon－  
VerSion），reSPOnSera亡esand95％confidencein－  
tervaiswerecomputedfbreachs亡rainandtime  
poi鱒．Theconfidenceintervalswereinterpreted  
inadescriptivemanner，andnoaqjustmentfor  
multiplicitywasmade．15  

Inaddition，fbrthelog－tranSfbrmedvaluesof  
ViruS－neutra尭za亡iontitersandsingleradialhemo一  

けSis，alongittldinalanalysiswasperformedwith－  
inarepeatedmixed－mOdei丘ameworkofanaly－  
Sis ofcovariance．Changesfrom baselinewere  
analyzed，aCCOuntingfbr亡hefixedefrtctsof－vac－  

Cinefbmulation，day，SeX．age，baselinetiter，in－  
teraction between thだVaCCine fbrmulation and  

day，左ndrandome鮫ctsfbrsubiects・ⅥlCCinefor－  

mulationswithouta嘩uvantwereeomparedwith  
formulationswitha4iuvantwithinthismodel．  
Comparisonswerealsomadebetweengroupsre－  
Ceiving7．5ILgand15p・gOfhemagglutininanti－  
genwithouta4iuvant．Wecalculatedthepropor－  
tionof畠ubiectswithaviruS－neutralizationtiterof  
l‥200rmOreandthatofsubiectswithresultsof  
25mmヱormoreonslngleradialhemolysis，uS－  
1ng a generalizedlinear modelwith repeated  
measurementsandthegeneml－eStimatlng－equa－  
tionsmethod（SeetheSupplementaryAppendix）．  

しき   

RESU⊥TS  

STUDYPOPUL▲TlON  

Atotalor275su切ectsbetween也eagesof18  
and4Sy訟rSreCeived血enrstdoseorvaccine，  

and257receivedtheseeonddose．Allvaccinated  

2578  N【NGりM∈D∋58；24 WWW．N【J帆ORG jU11E12，200g   
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15〃gWithAdjuYant  

GMI  Sero⊂OnVerSion  

レロブ〟e「9∫％Cり  ％「959£⊂り  

l．9（1．5－2■4） 11▲も（ユ■9－25・1）  

j．9（3・0－5・0） 46・3（30・7一イ2・6）  

1．4（1■2－1・7）  ユーう（0－1－12・3）  

2．5（2・ト2・9）  9・8（2・7－2j・1）  

2．0（1．5－2．7） ll■6（ち・9一之S・り  

4．9（3，7－6・5） 53フ（37・“9・3）   

15メ堰WithoutAdiuvanl  

GMI  Sero⊂OnverSion  

レβルビ（夕∫％Cり  ％（夕5％Cり  

）・1（2・5－ヰ・0） 〕4・9（21・0－50t9）  

5・7（4・ユー7・5） 6g・3（51・9－gl・9）  

2・＝1・8－2．9） 16・3（6－8－30．7）  

3・6（2－9一Ⅰ■5） 43・9（2き・5」iO・3）  

う・ユ（2・5－4－う） 30・Z（17・2」6・1）  

7・g（う・7－10・6） 75・6（59・7－87・6）  

】OJ′gWithAdj脚ant  

GMI  Sero⊂OnVerSion  

相Jぴe〔ク∫％⊂り   ％（95％⊂り  

2・1（1－g－2・5） 13・0（4・9－26・ユ）  

4・6（4・ト5・4） 61・4（45．5－75．6）  

1・7（1うー2▲0）  2・2（0■1－11▲5）  

2・9（2－5－3▲う） 29・う（16．8一拍．2）  

1・9く1・6一乙3） 15・2（6．3－28．9）  

5・7（4・6－7・0） 63．6（47．8－77，6）  

【oanunexpectedlvlowra亡eofheadaeheobserved  
in thegroup receⅣ1Ilgthe30一〝g氏）mulation  
witha句uvant．Nodif詣rencewasshownregard－  
1ngSyS亡emicreactionsa兵ertbeseconddoseor  
VaCCine（p＝0．15）．  

‖MhIUNER亡SPONSE  

At21davsafterthefirstandseconddoses，fhnc－  
tionaincutralizingantibodiesagalnStStrainA］  
Vietnam1120312004weredetectedinpatientsre－  
CelVlnganyOfthesixfbrmula亡ions．Table2shows  
theratesof－responseinsu坤ectswithavirus－neu－  
tralizationtiterofl：200rmOre，andl泡ble3shows  
tbegeome亡ricmeanincrease（GMI）ortbe亡iter  
ftombaselineandthepereentageofseroconver－  
Sion．Numeriea11y，thefbrmulationswitho11tad－  
）uVantinduced thehighestratesofaviruS－neu－  
trali2，ation t：iter ofl：200r mOre after the first  

dose（40．享％and39．5％fbr7．5FLgand15JLg  
Without a句uvant，reSpeCtively）and tbe second  
dose（76．2％and70・7％fbr7・5FLgand15FLgwith－  

OUta4iuvant，reSpeetively）（Tゝble2）．Simi1arre－  

SultswereobtainedwithrespecttoGMmble3），  
SincethehighestGMIswereobtainedforthefbr－  
m11lationswithoutadjuvant（5．3and5．7fbr7．5FLg  
and15〃′gWitbouta嘩uⅥ1nt，reSpeCdvely）（籠ble3）．  

Amongsubiectswithseroconversion（anincrease  
inthetiterbya白ctorofa亡王east4a氏erimmuni－  
Zation），thehighestratesofresponsewereagain  
Seeれinsu切ectswhoreceiveda7ふ匹gOr15一♪唱  
fbrmulationwirhouta句uvant（69．0％and68．3％，  
respecdve切（Tableち）．   

Statisticalanalysiswiththeuseofamixed  
modelonlog－tranSfbrmedviruS－neutralization  

values confirmed亡ha［the fbrlnulationswithout  

aqiuvantinducedsignificantlyhigherimmunere－  
SpOnSeSthandidthefbrmulationswi亡ha4iuvant  
（P＜0．001）．Therewerenosigniflcantdif托rences  
betweenthehvo払rmulationswithouta句uvan【  
OramOngthefburfbrmulationswi亡ha句uvant．  
Allvaccine fbrmulations showed asimilarratio  

OrincreaseinaIltibodyti亡erbetweenday21and  
day42，aSShownbvthenonsig■nificantinteraction  
be亡WeenVaCCinefbrmulationandday（Tbble4，  
andTable4intheSupplementaryAppendix）．   

Tbble5comparesthepresumedratesofsero－  
protec亡ion，aS meaSured byhemagglu亡ination－  
inhibitionassay（i．e．，theproportionofsu均ects  

W血adter≧40）andsingleradklbemol汚is（i．e．，  
theproportionofsubiectswithanarFaOf≧25m2  

OnSingleradialhemolysis）．Numericallnthefor－  

mulationswithouta句uvantagalflWeremOreim－  
munogenicthantbosewitba嘩uvant．Onsingle  
radialhemoIvsis，the percentage orseroprotec－  
【ion21days after the second dose ofvaccine  
Withouta句uvantwas78・6％ゐrthe7ふ匹gdose  
and61．0％fbrthe15－FLgdose．Singleradialhe－  
molysisfbrH5Nlantibodiesappeared【Obemore  
SenSitivethanhemagglutination－inhibitionassay，  
SizICetheequivaien【valuesfbrhemagglutination－  
inhibi亡ionassaywere47，6％and26▲8％，reSPeC－  
tively   

Wealsoanalvzedchangesfiombase王ineinre－  
S111tsonslngleradialhemolysisuslngamixed－  
modelanalysis ofcovariancefbrthelog－tranS－  

fbrmedvalues，andtheresultsweresimilarto  
thoseobtained fbrtheviruS－neutralizationtiters．  

Again，WeObserveda signifieante飽ct ofthe  

ヱ579   N亡NGりM∈Dう5g：2ヰ WWW・NりM－ORGJUNElユ，ZOO亀   
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Table4．Mixed－MoJelAJl叫sisofLog・TransゐmledVaIuesofVirus－NeLJtralizationTiter・  

A／lndonesia／   

05／2005  
（ロadeヱ）   

P Value 

Å／HongKong／  

1S6／1997  
（⊂lade3）  

A〝ietnam／  

1203／2004  
l⊂bdel）  E鮎⊂band⊂omparison  

E侮d  

Va⊂CinefbrnlUlation   

Day21vs▲day42  

Baseline  

Sex   

Age   

Va⊂⊂ineformulation－dayintera⊂tion  

⊂omparison   

WithadjuvantYS．Withoutadjuvant   

Withoutadjuvant．7．5FJgVS・15FJg  
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heteroIogousimmuneresponsesshowedresults  
thatwereconsistentwiththoseobtainedbvdirect  
analysis of．values ofviruS－neutralization ti亡ers  

andsingleradialhemolysis（Tables6且nd7inthe  
SupplementaryAppendii）．  

vaecinefbrmulations，withfbrmulationswithout  
a嘩uvant showing higher response rates than  
thosewithaく帥VanLTherewasnos短nincantdiF  
免rence between tbe twoゐrmula亡ions witbou【  

aqjuvantoramongthefbrmulationswithaqjt卜  
vant（nble4，andTまble5intheSupplementary  
阜ppendi礼   

⊂ROSS－NEUTR▲Lは▲TlON  

Tbe7．5「ルgand15一匹gbrmulationswi血outaqju－  

VantShowedhigh1evelsofcross－reaCtivityagainst  
tbeA／HongKongstrain（76．2％and78．0％，re－  
spectively，Witb a neutrdiムng dter of≧1：20）  

（T盲ble2）．Theresponsesagainsttheclade2strain  
weresomewhatlower（withratesofavirus－neu－  

tralizationtiteror之1：200r45．2％and36．6％br  

止ほ7j一匹gand15一匹gbrmulationswitboutaqju－  

Va叫reSpeC血ely）（1はble2）・   

Wealsoanalyzedthevirus－neutraliza亡ionre－  
SPOnSe tO tbe beterologous strai皿S uSlngtbe  
mixedmodel．RfSultsweresimilartothosefbr  
the homologous strain．Formulations without  
a句u帽ntelicited岳ignin鎚ndybigberimmunere－  
SpOnSeSthanthosewitha句uvant・AntibodYtiters  
increasedsignincantlv丘ombaseline，indepen－  
dendyofthevaccinedose（Table4，andTab）es3  
and4intheSupp王emen［aryAppendix）・   

Thereversecumulativedistributioncurvesfbr  
antibodytitersafterthefirstandseconddoses  
OfvaccineagalnSt山1threestrainssupportthe  
血dingorb帥erimmunogenicity丘om【befbr一  
皿ulationswithouta句uvant（Fig．2）．Analysisof  
rates ofseropro（ectionwith homologous and  

DISCUSSION  

Ithasbeenreportedthatwi101e■Virustrivalentin－  
fluenzavaccinesare moreimmunogenicthan  
Subvirionvaccines butarealso more prone to  
causeadversereacdons．Slnourstudy，amOnOVa－  
1entⅥ7boleヤirusH5Nlvaccine血ad aside－e脆ct  

profilesimilartothatofsubvirionH5Nlfbrmu－  
htionsdeseribedpreviously．2・3・16Mostimportant，  
thelowrateofftveramo】鳴Sub5ectsinourstudy  
（2to7％）comparesfivorabiywitbtbatreport－  
edbothfbrsubvirionH5NIvaccinSandfbran  
egg－derivedwhole－ViruSH5NIvaccinewith頑u－  
vant．2・3・6・16However，itshouldbenotedthatre－  
portingsystemsandcharacterisdcsofthesubiects  
di脆ramongthevariousstudies．   

Withrespecttoimmunogenicity，thehighest  
neutralizing一之htibodyresponseafterthesecond  
doseofvaccine（76．2％）wasobtainedwiththe  
7．5－FLgfbrmulationwithoutaqiuvant，Whichwas  
equivalenttoarateofseroconversionof69・0％  
andrepresentedanincreasebyafhctorof40r  
moreintheneutralizationtiteraftertwodoses  
ofvaccine（Thbles2and3）．Thesedataarealso  
simi1artothelevelsofimmunogenicityreported  
inastudyofanegg－derivedwholeJViruSH5NI  
vaccine，inwhich96％ofstlbiectswhoreceived  

N亡NGりMEDうぅg；24 WWW、NりM・ORGJUNEl之，ヱ008  

Do瑠蒜ア冨蒜・恕認盟箭‰蒜忠霊ユ畠ヲ008・  

ヱ580  

196   



W110LE－VIRUS H5NI VACCINE DERIVED FRO朗CELL CULTURE  

Tabfe5・AntibodyResponsetotheHornologousVirusStraina最ertheFirstandSe（Or．dDosesofVa⊂⊂ine．☆   

Dosewithor  
WithoutAdiuvant Assay  Seroprotection 

DayO  Day21  

Sero（OnVerSio†l  

Day21  Day42  

33．3  3g．1  
（19・6－49・§）（之3・6－54・4）  

21．4  47＿6  
（10・3－う6・8）（i2▲M3▲6）  

35．7  35．9  
（21ふ－52・0）（21■2－52■8）  

21．4  33．5  
（10・3－36・8）（19・1－50・2）  

47．6  －17．6  

（52・M3′6）（ユ2・0→63■6）  

61．9  73．g  
（45・6－76■4）（58・0」86▲1）   

14．O  14．G  
（5－3－27▲9） （5・6－29．2）   

11．6  36．6  
（3・9－25．1） （22・1－53－1）  

25．6  26＿8  
（13・う一＝・2）（14・2－42．9）  

う9．5  58，5  
（ヱ5・0－5S・6）（4乙ト73・3）  

ユ4＿g  j6．4  
（21■小jO・2）（22・4－52・2）   

19．6  5g．1  
（9・4→53・9） （42・ト73，0）  

GMt   

Day21  Day42   

リロJ〟g（95％Cり   

乙7  4．5  
什7」l・4） （2・4－8－4）   

1．7  2．9  
（1、2－2－3） （Z・M・之）   

3．2  3．6  
（1月」5・4） （1・9一名・g）   

17  2．3  
（1・2－2・3） （1▲5－3．4）   

4．5  5．〕  

（2・7－7・6） （3・ひ－9．5）   

4．8  6．3  
（3－2－7・2） （4－3－9・1）   

l．5  】．7  

（1・ト2－Z） （1・ト2・7）   

1．4  之．Z  

（ユ・ト1・g） （1・6－3▲2）   

2．g  ユ．2  

（1・6一隻・9） （1・7－6，0）   

2．8  4．7  
（1・9－」・2） （う・ト7・1）   

3．4  4，5  
（2・0【5・7） （乙4－8－6）   

1．5  i，6  
（1・2－2■0） （2・5－5・2）  

Day42  

クerCgnり95％⊂り  

40．5  
（25ふ－56・7）  

50．0  
（3ん2J5■8）  

38．5  
（23．4－55．4）  

ユ5．9  

（21・2－52・即  

47．6  
（32・M3，6）  

7苫．6  

（63・2－89．乃  

14．6  
（5ふ29．2）  

39．0  
（24・2－55、5）  

26．8   

く14・2」12・9）  

61．0  
（44・S－75，g）  

36．4  
（22・4－52．2）  

5＆．1  

（42・1－73・0）  

3．75〃gWitlladiuvant  州  2・4  日■3  

（0・ト12t6） （19．6－49，S）  

SRH  4．8  26．2  
（0・6－16・2）（13・9－12・0）  

い5〝gWithadjL・Vant  H1  4▼8  35．7  

（0．6－16．2） （21．6－52．0）  

SRH  4．g  26．2  

（0▲6－16■2）（13・9一年2・0）  

H1  0．0  47．6  

（0．M．4） （32．0」；3・6）  

SRH  7．1  69．0  

什5－19．5） （52・9一冬2・4）  

H】  0  14．0  

（0■0一臥2） （5・3－27・9）  

SRH  4．7  16、3  

（0・6－1～・g） （6▼8－50・7）  

Hl  O  2う．6  

（0・0－8．フ） （13・5」11．2）  

SRH  2．う  41．9  
（Otト1Z・3）（Z7・0－57・9）  

H1  0  34．g  

（0・0－7・7） （21・4－50・Z）  

SRH  2．2  21．7  

（0・ト11，5） （10・9－56・4）  

7・5〃gW－thoutadJい  
Vant  

15〟gWithadiuva＝t  

15〃gWitllOutadju－  

Vant  

丈GMJdenotesgeometri⊂meanOf．thein⊂reaSe．H＝1ernagglutination－inhibitionassay，andSRHsingleradia＝lemOiysis，  

亡WOdosesof5－JLgOrlOTILgfbrmulationshada  
neutralization titerofl：200rmOre，6al【hough  

dif鞄rencesinassaysystemsmustbetakenin【O  

accountinmakingsuchdirectcomparisons，   
Lowerratesofseroprotectionandseroeonver－  

Sion（asdefinedinthe guidelines oftheCom一  
mitteeforproprietaryMedicinalProductslフ）were  
Obtainedwiththehemagglutination－inhibition  
assaytbanwitb tbevirus－neutralizationassay，  
Whichsupportsthefindingtha亡thehemaggluti－  
nation－inhibitionassayislesssensitivefbrdetec－  
tionofanti－H5antibodies，aSrepOrtedprFVious－  
1y．10・11工nourstⅥdy，Singleradiaihemolysis，Which  

isconsidered tohaveasensitlVltyequivalent【o  
thatofthehemagglutination－inhibitionassayfbr  
seasonalinfluenza strains．1Bwas shown to be  

moresensitivethanthehemagglutina亡ion－inhibi－  
tionassayfbrH与Nl．   

ThelackofenharLCementOfvaceineimmuno－  
genicitybytheuseofalumaqiuvantatthedoses  

studied here was consistent with data丘om a  

PreViousstudy，Whichshowedtha亡、nOef詣ctof  
alumaqiuvantwasseenwitha15γgdoseof’sub一  
Virionvaccine，anda7．5一ルgfbrmulationwithout  
alumwasmoreimmunogenicthantbefbrmula－  
tionwitha帥vant．31nthepreviousstudy，anen－  
hancedimmuneresponsewiththeuseofalum  
WaSSeenOnlywitbtbe∋0一匹g由rmulation・We  
didnotinvestlgatethisdosewithoutaluminour  
S亡udy．   

However，Other studies have described sub－  
Stantialpositive ef籠cts oro【heradjuvants on  
H5Nlimmunogenicity．Tbe use oFan oiトin－  
Water－basedemulsionina3．8－jLgdoseoFsplit－  
viruSVaCCineresultedin82％seroeonversion，aS  

COmParedwith4％seroeonversionwithouta句u－  
vant．16TheaddiriorlOftanotheroil－in■Water－based  

aqiuvant（MF－59）to an H5N3vaccinewasalso  

associatedwithasubstantiaiincreaseinandbody  
response．19  

ヱ5§1   NENGりM∈Dう§8こ24 WWW・NEJ軋ORGJUNE12，Z008  
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◆＋◆3J5FJgWithadjuvant Lr鉦7・5fJgWithadiuvant  隊ザJi7．5JJgWithoutadjuvant   

◆－◆15〝gWithadjuvant ▼¶：i5〃gWithoutadjuvant 鼎；0〃gWithadjuvant   

A〃座tれam，Day21  8人〝ietれam，Dayヰヱ  

100  100   

t   

90 

さ0  

旦70  
」⊃  
扁60  
ヽ一  
冨50  
bl） lO  
盲40  
■I  

U  右30   

20- 

10   

0  ．  ．  T   

≧1：5  ≧1二10 ≧l：20 ≧1ニ40 ≧1：gO ≧1：160   ≧1：5  ≧1：10 ≧1ニ20 ≧1：ヰ0  ≧1：さ0 ≧1二160   

Titer   ■nkr   

⊂A／】ndonesiさ，DayZl   D■A／】ndon由ia，DayヰZ   

1∝l   100   

90 

80- 
▲＼ 

70  
：訂  

畳70 凹 q  

U 岳ユ0  
0. 

騒  90 ト    む   ヽ  ：…．転鞘  h・  竃  喜≡転転 0．．．   
≧1：S  ≧1：10 ≧1：20 ≧1：40－ ≧1：基0 ≧1：160   ≧1：5  ≧l：10 ≧1：ZO ≧1：40 ≧1ニさ0 ≧1ニ160   

Tikr   罰lか   

亡A／HongKo喝Day21   FA／HongKong，D町境   

100-, 

10- 

≧1：5  ≧1：10 ≧1：20 ≧1：40 ≧1：80 ≧1：1∽   ≧1：5  ≧1：10 ≧1：20 ≧1：40 ≧1：gO ≧1：160   
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doses．Tbe reasons丘）rtbese nndings are un－  

Clear，butatieastwithrespec亡tovaceineswith  

a句uvant，itbasbeenspeculatedtha【tberatioor  

叫uvanttoantlgenmaybecriticalindeterm血  

1ng【heimmune－enbancimge脆ctratherthanぬe  

antlgenCOnCen亡rational（】ne．19Forotherv血1vac－  

eines，Particularlythosewithsolubleproteins，it  

has beenreported【hattherearedistinctdose－  

responserelationships fbrinduction ofvarious  
CytOkines・Inmanystudies，reSpOnSeSSimi1arto  

thosemediatedbytype2helperTcellshavebeen  
elicited atlow doses ofvaecine，andresponses  
Simi1ar・tOthosemediatedbyfypelhelperTcells  

have been elicited at higher doses．23Further  
S亡udies氏）CuSlngOnT－eellresponsesノwi11bere－  

quiredtoinves亡Igatethisphenomenon．Inaddip  

tion，thesestudieswi11beextendedbvtheuseof－  

antlgeI－doseslower亡han∋・乃〃gtOCOn丘mand  

extendtheresultsobtainedinourstudy．   
OurstudYPrOvidesinitialsafさqTandimmuno－  

genicitv da【a fbr a whole－Virus H5NIvaccine  

producedonVerocel王cultl】re．Italsoshowstbat  

abroadlyreactiveimmtlnereSPOnSe亡OClade2  

andclade30fH5NIviruscan beobtainedwith  
theuseofalo一doseeladelvaccinewithou亡  

a4juvant．Sineeweobservednosignificantdose－  

response relationship，the7．5－FLg fbrmulation  

Without adjuvant has been cl10Sen如玩rther  

development．   

SupportedbyB鉱ter・   

Drs・Ehrlich，BeTeZllk，Fri【SCh．Lbw－Aaselli，VartiALl．Bobrovsky．  

pavbva，P（き1labauer，Kis〔n叫andBarre亡【repOrtbejngemployed  
bv8axterandhavingan equitylntereS【in【hecompany；Drs．  
鮎stnerand Barre屯holdingpatefl亡SOIlinfluenzavaccinesde－  

rivedfiomVerocellcultures；Dr・〟厄11er，reC甲1一喝COnSul血g  

andlecture良esandgrantsupport（b【heMedi⊂alU由一ersityoF  

Vienna）如mRaxter；Dr・nmbyab，SerVlmgaSam亡mberoFtbe  

Asia－paCi月cAdviso叩Commi【teeOnhflu∈nヱaa爪dr亡亡eiv18gC（〉n－  
Sulting良es丘’OmBaェ托r，朗erlionpllarmaCeUdcds，andJamssen－  

Cilag，lec【ure鈷e5〔romp白襟【，WyetllandI8CAsia，andgrant  

SuPp〔）rt丘om王iax亡erandTmterimmune；andDr．Monto口】01i，re－  

Ceivinglec【ure良esandgrantsuppo【t細山eUniv群Sity‘）rSiena）  

たom】ミaxter・Ⅳ00therpoten【ialc8nnictoFinlereStrelevantto  

thisarticlewasfepOrtd．   
Thisstudyisdedicated【OthememorYOfDr，肌chelCanavag－  

gio，headoFbioscien⊂ereSear止anddeYelopmentatB誠捷rand  

ユgreatSuPPOrterOfthispfqjee（，WhodiedinJuly20O6，about  

6weeksaftertbeiI】itjationorlhestudv．   

W∈亡b星口k【he払1lolVlmgmembersoF【he恥xt亡rreSearChand  

developmentteamfortheircritiealroleindlisstudy：LGri1ト  

berg∈f，KトHowa止W．朗undt，軋Reiter，H．Savidis－Dacho、C．  

Tauer，amdW．Wodal；N．CoxandS．幻jmovor【beCentersゐr  

DiseaseCozltrOlandPreven【iontbrprovidi∫唱theH5NIviruses；  

andJ．WoodoF血さNadonalhstim【eforBioIDgicalS亡aIldards  

andControlfbrproviding【hereferencestandards一  

Figure2（伝⊂ingpag鴎ReverseCumula血eDistributio－  
⊂urvesbr¶lers（〉†NeutratizhgAntibodiぢinS汝S加dy  
Groupsa鮎rtheFirstand5eくOndDosesofVa⊂⊂ine  

againstThreeStrainsofAviaT．Jnfluenza・  

Shownaretheper亡entageSOTsubie⊂tSWithspe⊂irk  
virus－neutralizationtitersafterthefir5tdo～e（day21）  

andse⊂Onddose（day42）oTva⊂⊂ineagamstA／Vietnam／  

12O3／2004（CJadcl）（Panel5AandB，rCSPeCtivcIy）．  

A／Indonc引a／05／2005（〔ladc2）（Pane（sCandD．  
respe⊂tivety）．andA／HongKong／1S6／1997（Clade3）  

（PanelsE抑dF，reSPe（【ive切・   

Our data also showed that the whole－Virus  
cladel－basedvaccirLe eaninduce a substantial  

CrOSS－neutralizingresponseagalnStClade2and  
clade3strains．The resl血sdescribedinTbble2  

areencouraglng：a鮎r〔wodosesor7．51瑠Orthe  
わrmulationwitbouta句Want，tbeproportionsoF  
Subjectswi［hneutralizingtlterSOrl：200rmOre  
Were45％ofthoseimmunizedagalnSttheclade2  
Indonesia strain and76％oFthoseimmunized  
agalnStthec王ade∋HongKongs【raim・However，  
thereis no available evidence toindicatewhich  

neutralizingtlterissufficienrtoconfさrprotec－  
tion．Moststtldiesof－H5NIsplit－virusandwhole－  
ViruSVaCCineshavenotdescribedattemptstode－  
terminethecr（）SS－reaCtivityof’antibodiestoother  

H5NIviruss亡rains．However，areCentStudyofa  
nove王split－virusvaccinewitha4juvantalsoshowed  
highleveJsofcross－neutralizationagainstaclade  
2strain．16Inaddition，inastudyinvoIving15  
Su句ects，tWO doses oranH5N3vaccine witb  
MF－59asaqjuvantinducedintermediatelevelsof  
CrOSS－reaCtivity to antigenieally distinct H5NI  
strains，andthreedosesinducedhigh1evelsof  
CrOSS－reaCtivi亡y．加   

Theapparentabsenceofadosepresponserela－  
tionshipinourstudymaybesurpnsing■However，  
itisinagreementwith anumberofs亡udiesof  
VaCCine fbr pandemieinfluenza・Leroux一餌els  
etal．reportednorelationshipbetweenthedose  
OFan亡igenand血eneutralizing－anribodyresponse  
fbrH5Nlformulationswitha伽vant，16andthere  
appearedtobeaninversedose－reSpOnSerelation－  
Shipwith respectto responses to theclade2  
Stmin．AnumberofotherstudiesinvoIvingother  
pandemic－Strainvaccines qH9N2，11H5N3，19  
andH2N22之－－bave sbownno dose－托SpOnSe  
relationshiporevenareducedresponseathigher  
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本稿では，ヒト血凍溶液から従来の除去法で十分に取り除けなかったパルボウイルス（粒径が′トさい非エンベロープウイルス）を       使用上の注意記載状況・  

除去する新たな手法について記載する。固相法で三アミノ酸残基よりなるペプチドライブラリーを樹脂上に合成し，種々の溶液に添  その他参考事項等  

加したブタパルボウイルス（PPV）への選択的な結合能を有するペプチドをスクリーニングした。カラムから溶出したPPVは，その後       BYL－2008－0333  

の感染性検査で感染能を渕定した。その結果，16層のペプチドを単離し，配列決定したところ，塩基性アミノ酸の存在がPPV結合に  

研 究                                   非常に重要であることが判明した。PPVをリン酸緩衝生理食塩水（PBS）に混ぜた場合，すべてのペプチドが最初の9カラム体積でウ   
報 dヒ  

l：ヨ の  

概   

要  し始めた。本手法は，改良の余地があるものの，短いペプチドを特定のウイルスの除去プロセスに利用できることを示している。   

報告企業の意見  今後の対応   

本研究は，まだ対処されていない非エンベロープウイルスに対す     現時点で新たな安全対策上の措置を講じる必要はないと考えるが，今後   

る効果的な病原体除去法に対応し得る新規の手法が述べられて  
いる。  
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TdentificationofTrimericPeptjdesThaIBindPol・CineParvovil－uSfl・OmMixtures  
ContainingJluman BloodP）asma   

CarynL・Held【，†patrickV・Gurge（，十，‡Lee－AnnJavku5，§andRubenG．Cart）OneII＊，†  

L）epanmentofCheTnicalandBiomolecularEr）gineer－ngand上）epamnentofFood，Bjoprocess－rlgandNutritionScience、North  
CarolinaStaleUniversify，Raleigh，NorthCarolina27695，andProMeticLifeSciences，MontTeal．Canada  

Viruscontaminationinhumantherapeu－icsisofgrowlngCOnCCrnaSmOretherapel】ticproducts  
fromanimalorhumansourcescomeintothemarket・Allbiophamaceuticalprocessesarerequired  
tohaveatleasttwodistinc－viralclearance5tePStOremOVe、′iruses・Mostofthesestepswork  

、VeJlforenvelopedviruSeSandlargeviruSeS，Whethere11Velopedornot・Thatleavesaclassof  
SmalInon－enVetOpedviruSeS，1ikepaⅣ0viruSeSandhepatitisA，Whicharenoteasilyremoved  
bythesetypicalsteps・Tnthisstudy，WerePOrtthejdentincationofthmericp？Pddesthatbind  

SpeCincallytoporcineproT，inlS（アPV）andtheifPOtCntialusetoremovedhsvlruSfbmprocess  

SO】utions・A）loffhetrlmenCpeptidesisolatedcompletelyremoveda11detectablePPV丘om  
bu晩rintheむstninecolumnvolumes－COrreSpOndingtoacleaTanCeOf4・5－5・5logofinftctious  
ViruS・WhentheviruswasspikedintoamorecomplexmatrixconsistlngOf7・5％hurnanblood  
Plasma，OneOfthetrimers，WRW，WaSabJetoremovealldetectablePPVinthefirstthree  
COl111m、′Olumes，aaerWhichhumanbloodplasmabegan10interftrewjthlhebindingofthe  
ViruStOthepeptideresinLTbesetrimerresinsremovedconsiderablymorevirusthanweakion  
exchangeresins・nereSulLsofthisworkindicaiethatsmallpeptideligandresinshavethepotential  
tobeusedinviruSremOValprocesseswhereremovalofcontaminatLngvirusisnecessaryto  
ensureproducIsafbfv．  

1．Ⅰ血roduction   

The removalofviruse5フPathogenicmicroorganjsrns，aT）d  
toxinsisanimportantprobleminthegrowlngareaOfhuman  
therapeutics・Everyyear，mOretherapet）ticpro血ctsareproduced  

丘om anima7，human，Or Cellcu）ture sources（1），Zuld these  
SOuTCeSCOntainanjnherentriskofviraJcontamination．Thera＿  

Pet）dcproducts丘・Omhunanbloodptasma，antibodies，albumin，  
alld fhcIOr VIlI，JuSt tO name a ftw，COuld beinfbcted with  
hllmanimmunodeficiency 

． 

OIrmOreemerglngVlruSeSthathaveyettobeideT］ti余ed（2）．CeJI  

CuJturesareo鯖encotltalniTutedwidlretrOviruspaztjcles，belong－  

ingtothefamilyofviruSeSLhatincludeHrV（3）．Cellcu血re  
lineso鮎nusedinLheproductionofhumar）aTltibodiesrnay  
C（舶血Ⅴ血sessuctlaSmu血e㍗Ⅳ0Virus（MVM）or叫Ome－  
galoviTuS（4）・Wbilethi5COntamlnat10nhasbeengreatlyreduced  
SincetherequlrementOfstrictcharacteTizatio7］Ofce11culture  

linesandthecare嵐山screeningofhumanplas？adonors（3）、  

thehskoflowlevelsofcontaminationstillexIStS．   

TheFDArequre5thatanyprocessthatusesmaterials丘om  
livlngSOurCeSmuSthavetwoviralclearancestepstolowerdle  
risk ofco－1tamination（5）．These steps must demonstrate a  
distinctmechar）ismofviruSClearanCeandachieveaminim  

Of4logremoval，Or99・99％・Therearetwobroadcategories  
fbrviralclearanCe，inactivationar）dremoval（6）．hactivation  
isoftenperfbmedtowardthebeginnlngOfthepur抗catiot］Of  
ather叩eutjcaLndcouldinvoIvealowerlngOfpHorheatlngOf   

theproducLBothofdleSePrOCeSSeSWOrkwel】agalrLStet］Veloped  
ViflBeS，butcautionmustbe也kentonothmthedes血dprotein  
PrOduct・ViruSremOValiso鮎ndoncattheendofaprocess  
弧dmostcommo山〉′uVOIvesn肌0伝加donor血e如alproduc【  
directlybeforeformulation＿Nano丘1trationwofkswellforviruSeS  

Oflargesize・However，SmallviruSeSlikeparvoviruSeSareO鮎11  
0fapproximate】ytbesamesi茂aSぬeproteinprodu鴎m並ing  
itdifnct）lttoseparatethemby丘Itration（2）．Completeremoval  

Ofsmallnon－enVelopedviruSeSwith20nmporesize創tershas  
beenaccomplished，butthereis、slgnificantfbt11ingofthese  
Small－POredmembranes血atcanleadtoreductionsinproduction  

TateS（7，8）・F血ationofparvoviruseshasbeenimprovedby  
f］occulationoftheviruSParhclesthroughadditionofcationic  
POlymers（9）oraminoacids（10），Whjchal1owsthe11SeOflarger  
poremembranesthatdonotfoulasqujckly．ViruSremOValcan  

alsobeaccomplishedusing免mctionalizedmembranesurfaces．  

quatemむY amine grotlpS have been attacbed to王nembr弧e  

Su血cestofacilitatetheremovalofvirusesthroughanion  
exchangemeChanjsm（11H13）・ViralclearaTCeValida血may  

be achievedby conducting spiking expenments on nomlal  
PrOCeSSStePSuSedinthepuri貞cationofatherapeutic（i，e．，  

Chromatographycolumns，PreCipitation）（14），butcareshould  

betakenifachromatographystepIStObetlSedconcurrentlvas  

avjralciearanCeStepandapTOteinpuri丘cationstep・Ifboth  
uleVirusTandtheproteil］bindtotheresln，】tispossiblefor  
ViruSeStOaCCumulateinthecolumn・Withoutpropercleanmg，  
血eviruSnayelute丘・Om血ecolumninsubsequentbatchesand  
COntaminatethetherapeutlCprOduct（I4）．   

A魚nitvadsorptlOnisrarelYuSedtoremoveviruses倉om  
processstTeamSbecausethemostcommonaffhlityljgandsfbr  
Virusesareantibodies■AntibodiesareexpenSivetoproduce，  
OftencaJmOtW血standtheharshconditionsrequiredfbrthe  

●Towhom00m5匹n血nce5boujdbeaddressedpb：（919）5ユ5－7054．  
Fax二（919）5】5－583】・Em扇】二mben＠ncsmedⅦ．  

†DepaTlmentofChe血icalandBiomo）ecldarEngineenng．  
！pmMeticLifeSci印CeS．   
§D印ar加entofFod，BiopmessingandN血donSci仇Ce＿  

10・1021伽070412cCCC‥S4O・75 ◎xxxxAmericanChe汀ぬISocletyandAm3nCanInstituteofChemicalEr画eefS  
PubIishedonWebO511OL2008  PAGEEST：6．1  
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Cleanmgofprocessequlprnent，andca汀yaninherentriskof  
bcir）gCOntaminatedwithviruSeSintheirownright（3）．However，  
a伍nity血叩domha5beムappliedtotbereducdonorin鈷ctiou5  
Prio一鳩n．OmbLood（］5，Z6），andasmal］peptideligandhasbeen  
fbundtoremovestaphyloco∝alenterotoxinB，aSma11tox血  
tromE．colilysate（）7）．Smallpepddes’aremOrerObustthan  
antibodies，and they arealsoless expenSive and can be  
Chemicallysynthesized，eliminatingtheriskofviruSCOntaminaT  
tion．Peptidescanhandlethecyc7ingofproductionandcleanlng  
muchbetterthaTIantibodies，andbyuslngSmal1peptides，there  
isnothree－dimensionalstructurethatmavbedestroyedduring  
process．ng・lnthiswork，SeVeraltrimericpeptideshavebeen  
discoveredthatremovePPV舟omphospbatebufftredsalitle  
COntainingashigha57．5％h）manbloodplasma．ThepePtides  
WerefbundwheTlaSyndletic，SOlid－phasecombinatorja11ibrary  
WaSSCreCnedfbrligandsthatbindtoporcineparvoviruS（PPV）．  
Solid－pbaseljbradesallowscreenlngdrecllyotl仏e¢komato－  
graphicsupportthatwi11beusedasthesq）arationmediaand  
havebeens11CCeSSfむIinthediscoveryofmanyaffinitypeptide  
ligands（18－21）．The discovered peptides canCOmP）eLely  
removeanydetectab］ePPV打omPBSandcoJnP）etelyremove  
anydetectablePPV丘omthefirst3columnvolumeswhen7．5％  

humanplasmaispresenL．Thiswotkdemonstratesthatsmall  
pepddesmayofftranovelaJ）deffbctivemethodforremov）ng  
Vimses丘omcomplexln玩加res．  

2．nlalerh15andれ1elhods   

ヱ・l・Materia暮s・Phospbatebuf悔redsdille（PBS）con也ining  

O．0トMphosphate，0．138MNaCl，andO．0027MKCl，pJi7．4  
WaSPurChased丘omSigma（St．Louis，MO），andhu∬几anblood  
Plasmawasadonation丘omtheAmericanRedCross（Rockville，  

MD）．Amino acids，Pheno］red，SOdjum carbonate，SOdium  
phosphate，glucose，Calcium’chloride，SOdillmChloride，POtaST  
Sit［m Chloride，andmagnesiumsulfhtewerepllrChased丘om  
Sigma－Aldrich（St．Louis，MO）orFisherScientific（Waltham，  
MA）・EaglesMinimumEssentialMedia（EMEM）waspurchased  
舟omqudityBjologicals（Ga仙ersburg，MD）．MEMv血mjns，  
Sterile PBS，bγpSin，gentamicin，and ghtamine，alJforceu  
CultuTe，WerePllrChased録omhvitmgen（Carlsbad，CA）．   

2・2・Virus Propag如ion帥d T鉦r軋do－l．mepOrCiI】epaト  

VOViruS（pPV）NADL－2strainwastitratedandpropagatedon  
porcine kidrLey（PK－13）cells，Which were agift丘om the  
AmericanRedCross笹∝kvil）e，MD）．ThePK－13ce11swere  
maintainedandthePPVpropagatedasdescribedinHeldtetal．  
（22）眠ingcomp】etemedia，Wbicb00nSistdofEMEMs叩ple－  
meT）tedwith2mMgllltamine，1xgentamicin，al］dlO％non－  
heat－inactivated鈷talcalfsemm（Hyclol】e，Logan，UT）．Upon  
propagatioI10r血evinは，仇ecellc11抽汀en鮎kswere舟ozeIlat  
－20OCandthaLWedatroomtemperature・Thecellswerethen  
SCraPed育om d）e flask，andthe solution was clari負ed by  
Centrifugationat’3000tpmfbr10mininanIECCentraCL2  
Cen扇fuge（職emlOElectron，Waldlam，MA），Thissoludonwas  
then storedat－800Cuntjlfurtheruse．   

Mio批点vePPVwぉp呼ar由bymeぬIicdlyinco甲Omtmg  
aradiolabe）duljngpropagationbyadditionof35smethioT）ine  
andcysteinetothece］tculturemedia．TTLiswasdonebyseeding  
theceusat6×105cc11sper75cm2fLask．nenextday，the  
flaskwasinfbctedwith103MrrtmitsofPPVinlmLofPBS．  

AnMTTunitwasde蝕cdastheconcentrationofYiruSWhere  
50％ofthecellswereconsideredviable，aSdeteminedbyぬe  
metaboliccleavageof3－（4，5－dimethylthiazoI－2－y）ト2，5－dipbenyl  

tetzuoliumbromidcsalt（MTr）aspreviouslydescribed（22）．  
TbeMTTconcen旭ionc弧鮎obs訂Vd呼出cdlyandquan出銭d  
byspectrophotometry．ne爪askswe托Placedindleincubator  

a15％CO2，37CC，and】00％humidityfbrlh．Atthistime，5  
mL ofcomplete media was added to the flask，Which wa5  
ret11rnedtotheincubator．T71eneXtday，themediawasremoved  
丘omthenaskandstarvationmediawasadded，Whichcontained  
thesameaminoacidsand essen血1nu扁elltSaSthe EMEM，  
exceptfbrlnethionine・Thecellswereexposedto5mLofthis  
StarVationmediatbrl・5h，andthenEasyTagProteinLabeling  
miⅩtuTe（Perkit）－Elmer，Waltham，MA）was addedto a fhaI  
COnCentrationof50LLCi／mL．Thecellswere丘ozenat－20CC  
When approximately90％cytopathjc e抒tct was observed，  
usual】va托er4－5days・VinlSpW浦cat70nWaSdonebyCsCl  
gradienIcentrifugation．asdescribedelsewhere（22），after＼Vhich  
SOlutionsweredialyzedagalnStPBSfbr3daysat4OC，StOred  
at4GC，andusedwithin2weeks．   

Al1infbctivitymeasu’ements were made using the MTT  
assay．whichpreviouslyhasbeencorrelatedtoaTCID50（50％  
tissuecultureinfbctiousdose），aCOlnlnOnmethodfbrthetihTation  

Ofi一曲ctiousvin遁eS（22）．   

23・PrirTl丑ryScreen）ngOfLibrary．Asolid－phasecombiL  
na10rjaltrimerlibrary was made by Peprideslntemational  
（Louisvi1）e，KY）usit）gthedivide－COup】e－reCOmbinetechnique  

（23）onToyopearlAmino650EC（TosohBioscience，Mont－  
gomeTyvi）le，PA）．Thelibraryhadanalanineand2IT］ini－PEG  
SPaCerafmS［Toyopearlresin－Ala－（COCH2－（OCH2CHヱ）2－NH）T  

X－X－X］，WhereXisanynatural1yoccurringalTlinoacidexcept  
CySteine or methionine．Thelibrary was swe11edin20％  
methan0】inDIwaterovemightand血enbufferexchangedwjth  
PBStbreetimes，Wi仙血elastbu舵rexchangeb血govenligbt・  
Tenmilligramsofdrylibrarywastakenandmixedwith50％  
h11manbloodplasmainPBS fbrlh．35s－LabeledPPVwas  
addedtothelibraryat10，00OCPM（aboutlx10－－3itCi）and  
allowedtoequiJibratefor′abo11tl，5h．Thelibrarywasthen  
PlacedinadisposablelOmL翫ttedcolumn（Bio－RadLd）0－  
ratories，Herc11les，CA），The beads were washedwith PBS  

followedby PBScontain）nganadditionallMNaClorKCl  
ut）tilno radioactjvityco111dbedetected丘omthe wash．The  

beadswerewashedagaminPBS toremoveexcess saltand  
then putinto20mL ofl％low melt agarose（Bio－Rad  
Laboratories，Herc111es，CA）・Thi芦WaSPOuredontoa160mm  
X180mmGelBond（BioWhittak占Tlnc，Walkersvi1le，MD）and  
allowedtodryfbr3days．KodakBioMaxMRFilm（Kodak，  
Rochester，NY）wasplacedontotbedriedgeIfbrlOdaysand  
developedwithaKonicaMedicalFi）mProヂSSOr（Tokyo，  

Japan）．AproprietazyligandfoundbytheAmencanRedCross  
thatbihdstoPPVbositivecontro））al］danegativecontrolof  
Amino650MwerellSedasmaEkerstolineupthe汽1mat）dthe  
geJforvisualizatiot）Ofradioactivebeads．Positivebeadswere  
excised fねrn thegel，boiledin waterforlOmin each，and  
VOTteXedandthewaterchangedfbratotalofthreerepeatsto  
remove也eagaJTOSeandtheboundPPV丘omthebeads．The  

beads仏enweresenttotheTexasA＆M Protein Laboratory  
（CollegeStadon，TX）forsequencingbyEdmandegradation．   

2・4．Chrom＆tOgraP］．ytoVeri呼ScreeningResu廿s．Peptide  
resinsweTeSyndleSizedonToyopearlAmino650Mresin（Tosoh  
Bioscience∴MontgomeryYiHe，PA）by PeptidesIntemational  
（Louisville，KY）and weTe PaCkedinto disposable PⅨ5【  
COlutrulSげroMeticBioscience5Ltd，Cambridge，England）wi血  
atotalofO・5mLofsettledresininPBSperCOlumn．ARainjn  
（Oakland，CA）8－Chamelperistalticp11mPWaSuSedtoadda  
SOhtionorPPV餌pemat狐tinei也erPBSor7．5％hurnanblood  
PlasmainPBS，atarateOfO．lmumin．TenO．5mL丘actions  

WereCOll¢Ctedar）dtestedfbrinfbctivity11SingtheMTTassay  
andcomparedto血etiterofthestartlngmaterialbefbreaddition  
10血e co】l皿n．   
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2．5．AcetylatedControl・TheacetylatedconLrO】wasmade  
t｝ytbeacet、rlationofToyopeaTIAmil－0650Mresin・About50  
mLofsettledresinwasaddedtoasinteredglassfunneland  
allo＼Vedto draiIl．′me resi†】WaS WaSlledlbree times witb川0  

1nLorO．1MNaOH．Theresin＼VaSthenwa5hedwithdeioIlized  

wateruntil血epHwasbelow臥Tl－ereSinwasplacedinLo血ree  
separate5（）mLcol－icaltubesand30mL o［0・5M sodium  
acetate was added to each tut）eた）1lowed by end－OVer－end  

rotarionR）r10min AlOO％excess（）faceticallhydljde（Riedeト  

deHa亡n，Gemany），Whichamountcdtoatotalof755ノ止，†鮎  

dissoIvedinto3mL ofacetone、a王1dl．2mL ofthe50lut10n  

wasadded toeachconica】tube．’rhetubesweremixedEbr2h．  

1beresinwasthenreturnedtothesinteredglassfutmeland  
washedthreetimeswithlOOmLofDIwater．fourtimeswith  

川OmLorO．5MNaOH，弧dlうnal】yaLleas110timeswi仇100  
mLofD王water，untilthepHoftherinsewasbelow8．The  

acetylat10tlWaSCO－1fimedbyt蚊ing50／止ofacetylatedresin，  
50LLLofToyopearlAnino650Mresin，and50iLLofDIwater  
弧daddillghl70血opsorni血）血nreagent，2％solution（Sjgmち  

St．Lo11is，MO）．Afterlr2minulereSinswereobseL‘Vedfor  
Cl）lorchange；theacetylatedresinandtheDl．waterTemained  
yellow，Whereas血eaminoresiれmdpurplc・  

3．ResⅥlts且ndl）iscussiol1   

3．1．LibrarvDesign．Manyhexamericpeptideligandshave  
beerlfbundthatcanp11ri年protei11S（］9，24，25）andtoxins（17）・  

Eachofthesepeptideligal】dswerese7ected fromahexamcr  

library，Whichcontainsover34milliondifrtrentcombinations，  
when180fthe20naturallyoccumTtgaminoacidsarellSedfor  
libraryproduc－iorL）twouldtakeab－emendo11SamOuntOfeffort  
toscreenallofthesesequences，anditisnotnecessarywhen  
Purincafionis theintended use oftheligand・ln general，a  
ptlri丘cahonligandis11Se魚11ifitcanbindDVer90％oftkta曙et  
proteinat］disspecilラcenoughtoproducearlelutedproteinthat  
is80q90％pure，butfbrviruSremOVal，thegoalisreducljonor  
≧99．99％ofa vinLS，Whichis at femtoll】01ar to plCOmOlar  
concentTalions．Toimprovethepossibilityoffindingaligand  
thatcanaCCOmPlish this，atrlmerlC】ibTaryWaSdesignedand  
SCreened．Thislibrarycontainedonly5832diffbrentsequences  
andcouldbescreenedmanydmesovertocomparedifTerent  
SCTeenll】gCOnditions．FuLther，byscreet）lngtheentireljbrary，  
血ぼeWaSagreaterprObabilitythatoneormorestronglybhding  
ligandswotddbefot）nd．whichwouldnotnecessarilyocctLrwith  
al】eXamerlibraけ、   

A spacer arm oftwo sets oftwo ethylene glycolunits  
SeParatedbyapeptjdebond（26）（designatedAEEA－AEEAby  
Peptides［ntemational）wasaddedtothelibrarytoincreasethe  
Chancesof危ndingapeptideligandthatbolmdtoaconserved  
ar〔；aOnthevinlSSuTfhce・Thisspacerarmseparatedthepeptide  
approximate】y］5Åfrom血elmdisclosed spacer on the  
Toyopearlresi7）・Ithasalsobeenshown血athydrophiljce血ylene  
glycoldoesnotbindpro†einsandlnakesaflexibleyetinert  
spacer arm that all（，WS mOVementOftheligaJld，improvlng  
biTlding（27－29）．AsurfacemapofPPVshowsthatthereare  
caIりOnSOnthesurfaceoftheviruSthatareapproximateiy】5  
Åindepth（30），aJldsothespacerarmwasde5ignedtoallow  
thepq）tidetoreachintotbedepthsof血ecanyons－Formost  
non－enVelopedviruSeS，itisacceptedthattheconservedamino  
acdsequemsarelo毘tedinthedeptbof也eseca叩OnSぬse  
tbese訂eO鈴eロ血el（忙油000rtbereceptorbindi一喝5jtes・   

3・2・PrimarvScreening■T71e7ibrarybeadswereong－na11y  
blockedwi山50％も皿邪Ⅲbloodplasmabebretbeviruswa5  
added．T毎sblockedanyofthepeptidesthathadahjghafhity  
Ebrp）asmaproteinsbefbretheaddjtjonofPPVtothelibrary・  

T且blel・PepfideS叫u印亡e5FoumdfromPrjmarYScreenlng  

WaSll  Se甲enCe  
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lMKCl  

AftcTincubationwl也PPV，thebeadswerewashedtoremove  

anynonspec漬callyboundvirus・Onescreeningnmwaswashed  
inlMNaClandyieldedatotalof24posltlVebeads敵・OmdbouL  
lO，000；旭0血el－SCreelllngnmWaSWa5hedinlMKCl肌dg肌e  
atotalof9positivebeads・On】vthosepositivebeadsthathad  
alargesigna7tosizeratio（i・e・，aSmal】beadthatgavea】arge  

Signal）；aSdetermir）edbyvisualinspection．werechose11fbr  
Sequer）Clng．TherestlltsoftheretumedsequeIICeSareShownin  

Tab］el・TobetterdeterminetheslgTlificarlCeOf仇edj穐rent  
Chemicalgroups，theaminoacidswerecountedandcompared  
tothejrprobabiljtyorrandomoccurrence（Table2）．Arandom  
occurrenceⅥ′aS determined as仇e ntmbeT Ofamino acidsitl  

thechemicalgroupdividedbythenllmberofdiLYerentamho  
鑑i由in血elibraryand血印muitipliedby血etotalnumberof  
alninoacidsR）und丘omthesequenclngLForexample，thereare  
nvedifrbrentatiphaticaminoacids，SOtherandomnumberof  
aliphaticaminoacidsiscaユculatedbydividing5aminoacids  
thebvthe18differentaminoacidsusedinthisstudy，andthe  
resultmultipliedbythe48totalaminoacidsinthe16trimers  

ibund by screening．Thisgives the randorn occulTenCe Of  

aliphaticaminoacidsof13・3indicatedinTable2．Ifthenurhber  
Ofaminoacids丘omacerLainchemica】gro11PWaSClosetothe  
random occ11汀enCe number，ll－enit wa5SuSpeCtedlhat也e  

Chemica】groupwasJ11Strandomiyfoundandmayhavelittle  
todowiththebindingofthevirus．However，ifthenumber  
WaSmuChhjgherthar］thatexpectedtooccurrandom】y，then  

thatgroupwasconsideredtobeslgnificantinthebindingof  
the virus．   

Table2showstheimportancel．Ofbasicaminoacidsinthe  
bindingofPPVand、tO COmplement［his，thelackofacidjc  
grotJpSaSSOCiatedwi1hligafldsfoundtobindloPPV・TheresuJts  
ShowthatpositivechargesareinやOrtantfortbebindingofvims・  
Thisisanexpectedresulfbecausecanineparvovirus，arelated  
parvovjms，bas弧isoelecけic point of5・3（jり，】eaving jt  
rlegaIivelychargedalphysiologlCa】pH，WhichcorresporLdedto  
theconditionsusedinthescreenlngStudies．nerewasarandom  
distribution of aromBLtic and aliphatic groups with seven  
SequenCeSthat・CO－1tainedaromaticsaz］dsevensequencestha†  

COntaitld aliphatics・me SequenCeS WeTe血en calegodzed  
intothe丘）170Wlng：払osecontaimnganaromaticaminoacid＿  
thosecontaininganaliphaticaminoacid，andthosecontaining  
neither．Sinceallbutor｝eSequenCeCOntainedabasjcgroup，all  
SequenCeSChosenfor鮎rtherscreenmgcontainedabasicamino  
acid・From thesecategories，fiveseqt）enCeSWereChosenfbr  
additionalscreenlnguSlngCOltlmnChromatography：WRWand  
KYY，Which contain aromatics；RAA，Which contail］S al】  

aliphatic；andKHR，WhichconmirLSahistidine・AIso，KKKand  
KRR were combined to fbrm KRK，Which cot］tains basic  
resid11eS．   

33・CohlmnChrom乳tOgraPhy．Theresinswerepackedinto  
disposab7ecolumnsar）dtested丘）rbreakthroughofPPVinthe  
eluet］tl迅Ingjn食ctjvltyaStheenumeratior11nethod．First，Ce17  

Cll如resupernatantcontainingPPVwasdjlutedwitbPBStoa  
蔦naほterofabout6－7log（MTT／mい（approximatelyal‥100   
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alipbatic  
cyclic imino 
imidazo】e  

ba5ic  
∂m汀Ial】C  

hydroxy  
a瓜Ide  

acidic  

dThenumberoraminoacidsexpecled舟omarandomdislributionof  
むIlinoacidsi王1】6廿imer】Cpeptjdes．ふThenumberoreach【y匹Oramino  
acjdthatwaspresenlinthe16trimericpeptides・   

tol二10dilution）andwasfilteredthroughaO．22pmfilLer．Viru5  
SpikingstudiesshouldI｝OtbecarriedoutatadilutionmoTe  
COnCelltTatedthan1：10，aStheviruS SOlution，Whichconmins  
contaminantSftomthecel】cultureftomwhichilwascreated，  
mayst慮托binter丘rewi血tbeYirusclearancemechanisln（升  
However，血elarger也einitialvimlload，也e be杜αぬe  
OpPOrtunlty10Validateahighdegreeofvirusc）eamnce・Virus  
Clearancewascalculatedinaccordancewitbtheexpression  

0    2    4    ¢    8  

F血  
10  

Figurel．BindingoftrimericpeptidestoPPVinPBS．Al11igands  
WereabletobindlOO％ofthedetectab）ePPV．Theaminocontrol，  
Whichisaweakion－eXChangeresln，WaSabletoclearlessthanl％of  
thedetectablePPV．Columnswererunitlduplicate，andtheerrorbats  
representthedetectableclearanceofeachcolumn．   

pHstepafterce11harves†andananoliltrationslepbeforeor  
dLLringfbrmulation（35）．rfe飴ctive，SrnallpePddestheoretically  

COuldbeusedonrnetr）braTleSOnthe11anOfiltrations（ePatthe  

endoftheprocess．AllofthepePtideswerechallengedwith  
proteinlt＞adssimilartothosetha†wouIdbefbundatthisphase  
Of仙ep∬沌ca†ionproc¢5S．   

Dataontheremova）ofPPV丘omthiscomp）exrnixtureuslng  
ulepeptidesarepreser）tedinFigure2．Auof血eresinstes†ed，  
exceptfbrK∬R，Wereable10remOVeaLlofthedetectablePPV  
intbe氏rstcolumnvolume．A1loftheresiT）Shadabreakthro11gh  
0［PPVbefore血e長和ICOlumrlVOlume．Itisbelieved血atthe  

PrOteinsfbundinhumanbloodplasmaalsobegantononspe－  
Cificallybindtothepeptidesatthispolnt，1eaⅥnglesspePtide  
availableforspeCificbitldingtoPPV．・Theremaybeawayto  
improvetheselec伍vityoFtheviTuSOVertheplasmaproteins  
byoptimizationofthechromatographyprocess血mughchangeS  
inpeptidedensityorbtlf臨rionicstrength．   
rrheaminocontroiresinhadtheabiliⅣtObjndtosomeof  

thePPV andremoveit丘orn solutions．hthefirsttwocoltm  

VOlumesit］PBS and7．5％bumanblood plasma，theamino  
00nu■Olachjevedabo山Ilogc由一an¢e．nisisnotsl山甲nS柑g，  

asanionexchangecoJu皿ISareOftentestedfor払eirabilityto  
clearviruSeS（35）．Ithsbeenshoふ1thataQ－S甲harosecohmn  
WaSal）letoclear3logofPPVwhen）oadedatpH6・5（36）and  
ashighas5logofMVMwbenloadedinTrisbu飴ratpH8．0  
（14）・Thisfbllows血etrendthatincreaglybasicsolutions  
扇1ImketbモVirus 

， 

anionexchangecolumn．Tbecon仕01inowexpedment5Wa5a  
Weakion－eXChat］gereSinatpH7．4，WhichshowedcleamIICe  
lowerthanthatsecnwiththeQ－Sepha∫OSeCOhunns，aSWOuld  
beexpected．   

Anit）CreaSejnbit）dingofviruSOVerlimewas foundwith  
theaminocontl・01resinbothin血epresenceandabsenceof  
bumanbloodpla5ma（figu代Sland2）．nePPVso】ution11Sed  
iT）dleeXperimentswascellculturesupematantthathadbeen  
Clahnedbylow－SPeedcentrifugationand丘1tereddlrOughaO・22  
PmⅢter，andsodleSOlutioncontainedcellulardebris．Since  
也eaminocoIltrOlisaweakion－eXChangeresin，itis，POSSible  
thattheresinwasbindingthecellulardebris，andtheviruSthen  
boundto血edd）risonthere＄ln，aSmanyprOteinsinhostcell  
PrOteinsareknowntobcnegativelychargedandremovedby  
anionexchange（35）．．SincetheaLminoresinhasahighpositive  
ChaTgedet）Sity，itisalsopossible血atthesecellula∫PrOteins  
maydenatureot）tOthesurface，aShasbecDSuSpeCtedinion  
exchangepllr摘cation（37，38）andisknov折ntOhappenYlhetl  
prot6ins血sorbtosu血ces（j夕）．餌血加deロa血radonwasalso  

virusdetecteda氏erclearanceste  
logc】earance＝－log   （り   

total＼′imsload  

ThePPVbreakthTOughcurvesweredeterminedbyptunplng  
ViruS－SPikedsolutionsontothepeptidecol11mlSatO．1mL／min．  
FractionseqtJivalenttoIco7umnvoIumewerecollected，fbra  
to也loflO columnvolumes，and血e amo11nt OrPI，V h血e  
nowthrough缶actionswasdetennined・nereSultsareplotted  
iT）FigurelastheperCentageOfthedetectdblePPVasa伽nctioT1  
0r COlumn volume，Presenhng tbe res11始in tenm or a  
percentageofthedetectableclearanceautomaticallyaccounts  
R）rthedi飴rentjnidalvirustitersofthevariousbatchesanalyzed  
in也eseexpedmel】tS．  

InPBS，a1loFtheresinswereabletocle訂COmPletelythe  
detectableviruSaVailablein血esolutions，aSShowtlinFigLue  
l．7TLisisincontrasttotheaminoresincontrol（Withnopeptides，  
Whichisconsideredaweakion－eXChangeresin）thatwasnot  

abletoTemOVeanySigtlificantamou11tS OfPPVfrom PBS・  
Clearly，thepeptideswereresponsiblefbrthebindingofthe  
viruS，andnonspeci窮cbinding▲tOLheresinsur払cewasruled  
Oul．   

TbesmallpeptideresinshavetheabilitytoremoveviruSeS  
舟om sjmple solutions such as water，Sugge5tlng pOtetltial  
applicafiontowatertreatment．Infact，microBltrationisbeing  
considered as analternative to chlorhe treatment of water  

叩plies（j2），but也emetbodsu触s鮎？myOr也esame  
di用cultiesasnaL）OfilbTationfbrtherapeutlCprOCeSSeS．Small  
Viruses，likehepatilisAviruS，Whichhasadiameterof27－32 
nm（33），andnorovirus，withadiameterof30－40nm（34），are  
abletopassthTOughmanynat）Ofntrationandallmicrofiltration  
tnembraTleS▲These viruses are shedi11thefeces ofin臨cted  

humansar）darecommoncontaminantsofwatersupplies．Sma）l  
peptideligandstheoretical1ycouldbeplacedonmicroBltration  
membranestoimproveYirusremovalwithouttheneedtouse  
membranesofsmauporesizewhicho鮎t）CauSefouling（8）  
狐dmayr閂血ebigbbackp托SSureS．   

Tochalletlge血ep甲tidesfortheirめilitytoremovePPV  
under也erapeutic processlt）g COnditiofLS，ViruS－SPiked7．5％  

humanbloodplasmawasused．A7．5％humanbloodplasma  
SOlution contains about5mg／mL ofprotein，wi1ichis ap－  
PrOXimately the amount・Ofproteit）that canbe fbundin  
therapeubcproteit）pmduct．Therearetwogeneralvir31clearance  
StepSinamoT10C）ona】狐tibodyproductionprocess，i．e．，alow  

㌻ 議   
－＿′   
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may be able to clear PPVin allnine colu！nn VOlumes of  
ChallengesolutioTICOntaininE7・5％humanbIoodpla5maTHuman  
bloodpl貼maalsocolぬinsmanYdif詣r印Iproteins，肌donlv  
OneOrtWOmaybeinterfbrlngWirhthebindingofPPV．For  
exalnPle，ifalb11mi山sthepredominantproteiubindingtothe  
resin、thentムepeptidemaYbeable旧ClearPPVvelγ“rell丘om  

asoludonthatcontail－SOtllCrprOt血s▲butnotalbumj11．Inthis  
CaSe，WRWha5Lhepoter］tialtobeusedefrecti、′elyfbrfinaJ  
Puri丘eationofapureproteinwithexcellentremovalefnciency＿   

Chromatographic beads are not Lhe most emcientway to  
re【nOVe血gep加icles紐■OmprOCeSSS仕ean－S・¶leV血ses．haヽ√lng  

adialneLerOnthesameorderofmag7？血deastheporedial11eter，  
havesmalldi臨ISioncoefficientsin［heporesofthebeads．and  
VinlSeSquicklYCIogthepores．Consequently，theaccessible  
SurfaceareaOfthebeadsismainlvassociatedwiththeoutside  
Surfaceofthebead，andthein11erpOreSurfaceisnotavailable  

fbrbinding・MembraneshaveabeltergeOmetryfbrbindingof  
Partjcles s11Ch asviruses，aS there are not any di瓜sional  

limitations－HoweLVer，血escreenlngOfacombinatorja‖ibrary  
OfpePtidesisdi摘culttodoonamembranesurhce．7TleSPOT  

me也0仕developedbyRonaldFrank（イノ），isusedtoproduce  
PeptidelibrariesorlaCellulosemembranesufhce、butifdone  

manual】y，Or）lyseveralhur）dredsofpeplidescanbecreatedin  
2－3days（チ2）・Thisisasnlalllibrar）′COmparedto山e蝕ousands  

Ofpeptidesthatcarlbescreenedonchromatographicbeads．ln  
additjon，thebjndingtoapeptideoncellulose貞beTSmaybe  
quitcdi壬krent丘omdlatObservedot］Otherl11embranematerjals＿  

Therearecurrentlynolargeligandlibrariesonanymembrane  
Surねce也atjslikel）′tObeusdねrlarge－SCalcvimsremo～′al．  

This study providesproof－OfLCOnCePtthatpeptideshavelbe  

abilitytoremovevirusesspecitically．In血ehJture，itmaybe  
beneficiaitochange仇egeometryof払esupportfbrimproved  
accessofauoftheligand5tOtheviralparticle，butcurrentlY  

thebeadgeomeLryO舵rsabetterscreet］lngPlatfbrm．  

4．CollCIusions  

Slnall扇mericliEaT）ds that speCi貢calJy bind to porcjne  

ParVOvinLSWereisolated丘omasolid－phasepeptidelibrary．ln  
PBS，川0％ofdetec臨blein触tioもsvinlSWaSremOVed魚・Om  
SOlufionfbrevery丘actionthatwastesLed，t］PtOninecoltuTln  
VOl11meS．Thisdemonstratesthepotentialofthesepeptidesfor  
useinvirusremovalfiomsamplesofrelativelysimp】ecomposi－  

don，SuCbasforwaterplm銀皿血爪弾pliα由0鮎・hmorecomplex  
mixIwes，Su血as7．5％bu¶肌bloodplasma，peptideWRW  
wasabIetoremovealldetectableinftctiousviruSeSinthe丘rst  
three column volurnes．Thjsisimpressive fbraligandthat  
COntainsonlythreeaminoacids，aSmOStPePtideligandsarea  
minilnumOfsix aminoacjdsinlength．EnllanCedspec漬c；ty  
andbindingafnnilymaybefoundu51nganincreasedtltImber  
Of alnino acidsin the】igar）d，ar］d thisis curTently being  

examinedATetheringoneoTlnOreOftheligandstoamembrarle  
融血more s扇也ble geomet甲mayimprove vims removal  
efrlciency丘■OmCOmP】exmixtures，Theligandscoulda】sobe  
Optlmizedfbrapplicationtospecificprocessstreams，SOthata  
Slng］eJigandmustonlycompetewi血onetherapeuticprotein，  
therd）VOVerCOmlrLgCOmpetitivebindingandfacilitatlngu5eaS  
aれe】詭cientvims abso†bellt．  
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Fipre2．BindlngOftrimericpeptidestoPPVin7・5％humanblood  
plasma．WRWwasabletobindlOO％ofthedetectablePPVinthe  
丘ー＄t3coluttlnVOlumes．After9columnvolⅧeS，WRWwassti11able  
tobindasmuchastheaminocontrol．neaminocontrolaJldacetylated  
COnαolare血esameine肛b丘gpre鮎are良一en∝pOintfoTCOmpadson  
Ofthedifferentpeptidetesins．ColumswereruJliJ）duplicate，andthe  
morbarsrepresent血edetec也blecleara皿伐OfeacbcolⅥm  

af）OSSibil血、お血swasobserved細山ep血蔦cationor山mor  
necrosis鮎tor－αuSh！ganionexchangecolumn（37）・Thelonger  

tht：SebostcellprotelnSareretainedonthecolutnrl，thegreater  
th（：pOtentjalfbrprotein denaturation，and tJminlay PrOVide  
difkrentbindingsitesfortheviruS．Virusbindingtohostcel】  
pr（）reinsisconfirmedbythetactthatwhenhighlypurifiedviruS  
SuSpenSionscontainingJessthan100FLg／mLoftotalproteinare  
usedinre5inchallenge，theaminocontrolresinbindsnomore  
tbanllogorPPV evena氏er】Ocolumnvolumes（dぬnot  
Sh（）Wn）．ViruSeSarea】soknowntoeasi】yaggregate（40），and  

SOthe presence ofdenatured protein could become a new  
bindings∬ねcefbrthevirus・  

’rhetrimerKiiRwasabletoachieve4logscleararlCeinthe  
nrstcolumnvolumebutstil11eftinsolution3log（MTr／mL）  
OfviruS．Thispeptidecolumnshowedthesamedecreaseinviral  
cle8ranCein血e缶rst也reeco】lmnヽ70hmesseenwitbtheotber  

PePtideresins，b11tinsubsequentcolumnvolumes，itexhibited  
anincreasein detectable clearance．TTlislatter behavior was  

Onlyseenintheaminocontrolresinandnot血eotherpePtide  
reslnS．Itissuspectedthat山isresinmaybecaLISmgdenafuration  
Ofproteinsinso】血0ロa5disc貼Sd濾ove，but也南iss℃eWお  
notexaminedfurther．ThisresinwasJuStdiscardedasoneof  
血el飽d∽nddaleS，鮎itsperぬmanceasaYimlc】飽mnCelig卸d  
WaS皿aCCeptめIe．  

1be trimers WRW，KRK，RAA，and KYY allexhibited  
bTeakthro11ghofPPViTlthepresenceofpJasmapfOteinsa氏er  
tbe丘指t血∝COlumvohm朗（Fi訃汀82）・Tb肌 

． 

nowthrough鮎ctionstested－Oftheseresins，OnlyWRWwas  
abletocompletelyclearajldetectablePPVinthe丘rstthree  
cohmn volumes丘om7．5％h血Ian blood plasma．W姑  
OPt】mizationofthepeptidedensityandspaceTlength，蝕isresin  
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研究報告わ 公表状況   
販売名（企業名）  米国   

パルボウイルスB19脚Aを検出するための実施手順に関するガイダンス案が示された。  
使用上の注意記載状況・  

その他参考事項等  
・全ての血膿由来製剤について、製造プTル中のパルボウイルスBl9DNAのウイルス負荷を確実に104IU／mL以下  
とするため、製造過程の品質管理検査として／下ルポウイルスB19のⅣATを実施すべきである。  すること）  

・ミニプールサンプルのパルボウイルス別9のⅣAT検査は・106IU／血以上の個別ユニットを検出できる感度とすべ  
研  きである。  パルボウイルスB19の感染を起こす   

究 報  

血 l：コ   ル血某で104IU仙のパルボウイルスB19D甑を上回る可能性がある場合、その後の製造に使用すべきではない。  
・免疫不全患者・免疫抑制状態の息  

の 概  

要   染した場合には、持続性の貧血を起  
こすことがある。］  

重要な基本的注意  
川本剤の原材料となる‥［スクリー  

ニング項目、不括化・除去工程〕・・投  
与に際しては、次の点に十分注意す  

報告企業の意見  今後の対応   

ウイルスを完全に不倍化・除去する  

ルス別9のNAT検査に関するガイダンス実の情報  ことが困難であるため、本剤の投与  
である。  によりその感染の可能性を否定でき  

当社血腫分画製剤は最終製品において甑丁検査を  ないので、投与後の経過を十分に観  

行い、’パルボウイルス別9DNA陰性であることを確  察すること。  

絡している。  
妊婦、産婦、授乳婦等への投与  
妊婦又は妊娠している可能性のある  
婦人には治療上の有益性が危険性を  
上回ると判断される場合にのみ投与  
すること。〔妊娠中の投与に関する  
安全性は確立していない。本剤の投  
与によりヒトパルボウイルス819の  

感染の可能性を否定できない。感染  
した場合には胎児への障害（流産、  

胎児水月軋胎児死亡）が起こる可能  

性がある〕  q  
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Forquestionsonthecontehtofthisgui血nce，COntaCtMalm00dFarshid，Ph．Dりat30l－496こ  

0952，OrbyFaxat301－402－2780．  

U．S．Dep血e山ofⅡ飴l仙、andⅡumanSer扇ces  

Food and Drug Administration 

CenterfbrBiologicsEvalllationandResearch  
July 2008 
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Guidance for Industry 

NucleicAcidTestingPAT）toReducethePossibleRiskof  

Parvoviru＄B19TransmissionbyPlasma－DerivedProducts  

乃由身少鮮血催e，W力e乃伽JおdwfJレ甲r即e〝一触拘od頑βr喝d血血血・血中躍以り  

α〝e乃J班加お曙〃乃娩おJ甲fc・劇ゐα仰Jc′℃αねOrCO′痴rαWJな旭♪ro川叩Wク椚0乃α乃d  

ゐ郎乃OJ呼e用Jeわ鋸乃d捌or血ク通払拘〃α乃揖gα乃α〟er那加e聯和αC鳥打娩e  

呼p和dCゐ∫d坤α成年r印血・e〝ほ漉す血呼野J加地∫ぬ血〟郎α扇r甲山批，那．の朋Ⅶ乃Jわ  

ゐc描α乃αJJeれⅦガ作句p和αCれco乃ぬ℃J助e‘甲Pr甲血Je胤∫櫛卯¢〟Cα朋∂Hゐ乃柳班e  

呼pr甲血お皿∫哺α〃助e  聯叩血ね〝以椚みer肋ねdo乃Jんgガ舷ク喝ぞげ助由  g〟f血肝e．  

Ⅰ．   INTRODUCTION 

We，FDA，areissuingthisguidancetoprovideyou，manufacttuersofplasma－derivedproducts，  

WithrecommenddonsforperformingparvoviruSB19nucleicacidtesting世汀）asanin－  
processtestforSourcePlasmaandr∝OVeredplasmausedinthefurthermanu蝕cturingof  
PlasmaJerivedproducts・SuchtestihgWillidentifyandheIptopreventtheuseofplasmamits  
COntaininghigh1evelsofpaⅣOViruiB19・This（gPidanCealsor∝Ommendshowtoreporttothe  
FDAimplementationofparvoviruSB19NAT．   

WerecognizethatinthectmtbusinesspracticefbrpaⅣ0viruSB19NATin－PrOCeSSteSting，  

SeVeraltveeksc皿elapsebetweencollectionoftheunitsofSourcePlasmaorrecoveredplasma  
aAdidentificatio鱒OfB19NAT－POSitivepooIsortmits・Weencouragemanu払cturersofplぉma－  

derivedproducts㌧toepploypractice＄dlatW山reducethetimebetweenproductcollecdonaAdin－  
PrOCeSSteStingtoallowforthemeaningfu1notificationofbloodand－1asmaco11ection  

establislmentsofposidvetestresultswithinthedatingperiodofcomponents．   

FDA，sguidanCCdocuments，includingthisguidance，donotestal）lishlegal1yenforc飼ble  

responsibilities・hstead，guidBLnCeSdescribetheFDA，scurrentthinkingonatopicandshouldbe  

vicwedonlyasrecommendations，mlessspeci鮎regulatoryorstatutoryrequlrementSareCited・  

ThetueofthewordshouhlinFDA，sguidancesmeanSthatsomethingissuggestedor  
recommended，butnotrequired．  

Ⅱ．  BACKGROUND   

I  

ParvoviruSB19isasndl；non－enVelopedsinglestrandDNAviruS．ThisviruSishighb，reSistant  

toallcoⅡ皿qnlyusedinactivationmethods，includ桓gheatandsoIventAetergent（Sn））  

tfeatment，andisalsodi伍culttoremovebecauseofitssmallsi2b・ThepafvoviruSB19canbe  
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tranSmittedbybloodcomponentsandcertainplasmaderivatives，andmaycausemofbidityto  

PISCepdblerecipientssuchaspregrLantWOmen（弧dtheirfetusesexposedinutero），PerSOnSWith  

underlyinghemolyticdisorders，andimmunecompromisedindividuals（Re色．1and2）．The  

diseasetraJISmissionbytransfusionofbloodcomponentsisrare；however，eXtremelyhigh1evels  

ofparvoviruSB19，uPtOlO12IU／mL，inplasmaofacutelyinfectedbutasymptOmaticdonorsmay  
PreSentagreaterriskinplasmaderivativesduetopoolingoflargenumbersofplasmaunitsi皿  
themanu魚ctureoftheseproducts・TheviruSCanbedetectedbyNATinplasmapooIswhen  
therearehigh1evelsofparvoviruSB19DNAinvifemicdonations・Forexample，theparvoviruS  

B19DNAcanbedetectedinvariousplasma－derivedproducts，Particularlyincoagulationfactors  

（Re魚．3and4）・TherehavebeenaftwreportsofparvOViruSB19i血tionassociatedwiththe  

admimisqationofcoagulationfactors（Ref岳・5and6）andS／DTreatedPooledPlasma（Refkl  

and7）・ParvoviruSB19DNAislessfrequentlydetectedinalbuminandimmunoglobulin  
PrOductsaLnd・Whendet∝ted，thelevelsareusual1ylow・There竺enOCOn血medreportsthat  

albumh由適immlmOglobulinproductshavetransmittedparvovmB19inftction．   

WehaveheldorparticipatedinseveralmeetlngStOdiscussthepotentialriskofparvoviruSB19  

infbctionbyplasma－derivedproducts，andthestrategyforreducingsuchrisk・Themeetmgs  

includedFDA－SPOnSOredNATwotkshopsin1999and2001（Re魚・8and9），BloodProducts  

AdvisoryComittee（Bf＞AC）meetingsin1999，and2002（Ref岳・10，11，and12），theNational  

Heart，L皿g，andBloodhstitute－SpOhsoredParvoviruSB19worksh甲in1999（Re£1），andan  

adhocPbblicHeal血ServiceげHS）panelin2002（discussedatthe2002BPACmeeting（Refl  
12））・Inthesemeetings，itwasrecoghizedthatthescienti丘cdataindicatethatpamviruS白19is  

high1yresistanttotheavailableviralinactivationmethodologies，andisdi伍culttoremove  

becauseofitssmallsize．TLeviralinactivation／removalstepsroutinelyusedinthe  

mamfacthringprocessofplas甲aJerivedproductsdonotaloneappeartObesufficientto  
COmplete！ycl血也？ヤiftlSifhighviralloadispresentinthestartingmaterial・Therefore，inthese  

meetings；aCO血血On 

plas血derivativeshasbeentolimittheviruSloadinthemanufacturingblasmapoolbytesting  
theplasmadonationsfbrhightiterparvoviruSB19DNA，uSmgammlpOOlformat．Thsviral  

loadreductionstrategycombinedwiththeabilityofthemanufhcturingprocesもtOClearthe  

residualvinlSCOuld由eatlyreducetheriskdfparvoviruSB19infbctionbyplasma－derived  
products．   

Therecommendedhmitinthisguidanceforviralloadofparv0viruSB19DNAinthe  
manufhcturingplasmapool（i．e．，nOttOeXCeed104IUhnL）γaSPrimari1yderived如mstudies  
thatwereconductedonthetrnsmissionofparvOViruSB19associatedwithS／DTreatedPooled  
Plasma匹efb．l，7，andlO）．hprinciple，teStinginamhipoolformattOmeaSuretheviralload  
forparvOViruSB19DNAinamanuthcturingplasmapoolisacceptableinordertoexchdeon吋  
thehigh－titerblasmadonations，therebyavoidingtoogreatalossofplasmaforfurther  

manufacturing．Ftlrthermore，duringtheviremicperiodforparvoviruSB19infecteddonors，  

Whichcanbeverylengthy，lowlevelsofparvoviruSB19coexistwithparvoviruSB19antibodies  
（potentiallycomplexingwithandneutralizingtheviruS）．Therefore，itisundesiral）1etoremove  

Plasma、mitswithlowlevelsofB19DNA，becauseitwoulddimimishtheparvoviruSB19  

antibodylevelsinplasmapooIsandinsomeoftheresultingplasma－derivedproducts（RefL13  
皿d14）．  
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ⅡⅠ． RECOMMEⅣDATIONS   

Werecommendthatyouimplementthefo1lowlngPrCCedurestodetectthepresehceof  

pamv血sB19DNA：  

● Foral1plasmaJerivedproducts，yOuShouldperfomparvoviruSB19NATasanin－  

processqualitycontroltesttoe血rethattheviralloadofparvovirusB19DNAinthe  
manufhcturingpooIsdoesnotexceedlO4IU／mL．  

● UseparvoviruSB19NATonmln一匹01samplestoscreenplasma、unitsintendedfor  

furdlermamhcthringintoplasmaJ6rivedproducts・ThesensitivityoftheNAT   
e  

rUhLor／Pgher・thetestre！ultoふthe、PinipooIwillbepositive）・Prin甲mdpTQbes  

SelectdforparvoviruSB19NATshouldLdetectal1knowngenofypesoftheviJtLS  

（Re£・15）．  

● W触血identi蝕錮，yOuLshouldnotuseindividualplasmamitsid叫forfurth訂   

r  

re血IthtlasmamamIfacturi11gpOOIsekceedingaparv0血旭B19DNAtiteroflO4 
IU／mL．  

YoⅦ血0血m軸t血咄血i血血也d血on虞m血g血e批平準y，苧仇S誠両潤鱒桓触  

repfducibi轍andoth訂Perfo甲竿灯eCh壷cteridcsofthe叩VOVitusB191榔崗叩、uぶed如  

臆せ血血6fi・aryO流血B19ryNAintheSourcePlasmaand壷Y鱒：edpl軍閥andfor  
¢emiぬ血宮thatthe施aflb適ofparvo巾sB19DNAinth占manu鮎桓車gpool．do如9t  

exceedlO41U／mL．  

Iftherや皿nehdati6miareihplemented，yOu禦苧tnOti5rFDAofthechapge紬‘ahapproved  

appl，icatlOntlhdet21CFR601・12（t）（5）（“Supplement－ChangesBeingEffbctd”），andsubmitthe  

informationrequiredin21CFR601．12（b）（3）（i）thTOugh（vii）．  
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○永続的な微生  物：ブルセラDNAは臨床的治癒後何年間も存続する  
存能につい  

使兄－  
ては現在も不明な点が存在している。  
方法：定量的リアルタイム・ポリメラーゼ連鎖反応法を用いて、ブルセラ症患者の複数の疾患ステージにおける細菌D        山A量をモニ合成血－LR「日赤」  

研  

究  

かかわら血液を介するウイルス、   報   

◆  ー告  
的有意差を示さなかった。  vCJD等の伝播のリスク  

；の 概  

：いしたよに見ても、ルセラDNA残する 
要   

報告企業の意見  今後の対応   

成19年1月  

ブルセラ菌DNAは長期間年内に琴存するとの報告である。  ルスの検出  

や不宿化する方策について情琴の収集に努める。  

‘  
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Bac短和und・Despitethe？ntinuinghighincidenceofbruCeuOSis・VagueaSPeCbofpathophysiology；diagnosis・  
andtreatmentcontinuetoenst，ParticularlywithregardtotheabuitYOfBnJαtlaspeciestoshrYiYeinsidethe  
host．   

M抽ods・Aquantitativereal－timepolymeraSeChainreactionassaywasusedformonitoringbacterialDNA  
loadinbrucellosis－a蝕ctedpatients 
obtained（1atdiagnosis．，lattheendoftreatment，andatleastlduringthefouow－uPPeriod）from39patients  
withacutebruCellosis．   

ResulLs．■ThemqiorityofpitierLtS（87％attheendoftreatment，77％it6monthsaLtertreatmentcompletion，  
and70％at＞2yeafSa鮎rtreatment）e血ibitedpersistentdetectiblemicrobiologicalloaddespitebeingasymp－  
tomatic・The3patlentSWhoexperiinced・relapsedidnotexhibitanystatistical1ysigni丘cantdi蝕renceintheir  
baderialloadata皿yStageOfdkeaseor．du正ngfbnow－up・   

aTLChsion・BruceLhmetihmsisDNApcrsistsdespiteapproprlatetreatmentandapparentrecoYery・Thi畠丘nding  
o蝕rsanewinsightintothepathophy＄iologYOfthedisease：B．metiteTWii，isanoneradicable，PerSistin8Pathogen・  

血erapeutlCprlIICiplesorbrucello桓・Thenah汀d最story  

OfbruCellosisischaracterizedbYa丘equen叫silmt，  

PrOtraCteddiseaseevolution・Therapeuticqy，thedis－  

easeevolutionimposestheneedforaprolongedcom－  
binedtreatmentthat，eYenWhenadrAnisteredinac－  

cordaLnCe鵬thoptlmalrecommendations，mayleadto  

relapses．Diagnostica勒thediseaseeYOlutio血hamPerS  

theuscfulmessofbloodculturesandtheuseofmicro－  

biologitaleradicationindexes（6）．   

Qtnnti丘cationofthemicrobio19gicalburdenmay  

theoreti亡allyo蝕rinsightintothea血alnatufalhistory  

ofthedisease，anditmaydlowfortheevaluationof  
whenandhowthepath9geniseradicatedfromthe  
humanbodyl（theterm”microbiolo由Cal 

beingquestionableforsuchadisease）l6】．Serological  

tesIsareus血Ihdiagnosis【71，butthetimercquired  

forresultsa鮎rtreatmentisdisappointin如long・In  

addition，SerOlogicaltestresultsareusuallナinadequate  

inpredictingtheoutcohe．ThclattermaY’als9aPPly  

tonewer，SOPhisticated「tedmiquessuchas臥ISA【8】．  

Thedevelopmcntofsuchnovelmoleculardiagnostic  
teclmiquesaiPCRo晩redpromis←tedmologYPre－  

cededdinicalapplicationintheconte幻OfbruCellosis，  

aJldeYenbeforetraditionalPCRassayswereadeqtlately  
evaluateddinicallr（9），nOVelassaYS・emerged・  

BruCeuOSisisaZOOnOSisthatispredentworldwide  
（1】．Br7iedlaspecieshaverec占ndygarneredrenewed  

attentionbecauseoftheirpotemialforuseinbiowarhre  
【2）and their reemergence asis卸i丘ant▼cause of  

仕aYdィelatedh良don【3】．necomplexpa血oph㌍i－  

0logYOfBruceLta甲eCies（4】isdomizlatedbytheirabil－  

itytomanipulateimmunereSPOnSと，targetingprofes－  

SionalandnonprQfessionalphagoqtes．Therein，Bru－  

CeLlaspedesreplicatewithouta蝕ding｛enularviabnity；  

hhd，血epa血og血byswkchingo仔cem止arapoptosk，  

pracd叫rendersthecdlimortal，瓜田姐owhgfbr  

itsoふfurthersurviY盆＝5］．This，intraceuularlocali－  
2ationofBrucetlaspeciesinspecializedcompartments  
a脆ctsboththenaturalhistoryandthediagnosticand   
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