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Denguevirustinblooddonations，PuertoRico，2005  
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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  
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Rg．l．Numberof＄u叩eCted■岬）mdco鱒md†（¶denguec鮎朗吋Weekof  
synptomonset，PuertoRico，2005・■S11SPeCted＝rePOrtedc鮎eOfden糾ewitha  
dinicalstLSPiciomofdenpe．†Co血ed＝1aboratory－COnfimed巾y＄erOlogyor  
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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・  

ACKNOWLEDGMENTS   

Theauthorsacknowledgethefollowhgindividualsfortheircon一  

雨bu血nto也isrese8∫Ch：M∫5Di鮎Mag由yBorge＄a皿dMf  
AntoniodeV岳ra（ARC－PuertoRico）fbrprovidingdataspecificto  

thePRJre如nofARC；DrMark寧eattyO｝ediatricDengueⅥlCCine   

註ア  



DENGU∈INBLOODDONÅT10NS   

hitiadve）forassistingwithprotocoldevelopment；MrGilberto   

SantiagoandMrMarkVerduinのengueBranch，CDC）fbrlabo一   

円血Ⅳ飢甲p“七山MkhaeⅢ山肌SSOn（DengueBran叫FDqfbr   

Stadsticalsupport；andDrEd■Notari（ARC），DrMathewmlelmert   
（0伍ce ofBlood．Orga皿，and otherTi＄Sue Safety（proposed），   

CDC），MrJoshuaSmith，Dr払teMcElroylDrD．FermhArgiie1lo，   

andDrWel山IgtOnStm（DengueBranch，CDC）fortheirscientific   

mputinprepaLingthemanuscript・  

REFERENCES  

l．EndyTP，ChunSuttiwatS，NisalakんLibratyDH．GreenS，  

RothmanAL，VaughnAI・，Emis臥Epidemi0logyof  

inapparentand＄ymptOmaticacutedengueviruSinFbction：  

apro叩eC伽esmdyofp血むγSFhooIc出1血enin伽n－  

phaengphet．Thai1and・Am1Epidemio12002；I56：40－5l・  

2．Rodrisuez－FigueroaL，Rigau－Pere211G，SuarezELReiterP．  

昆5k払ctorsぬrdenguein飴dondu血ganoutb∫eakh  

lねnes，PuertoRicoin1991．Am1TtopMedtlyg1995；52：  

496－502．  

3・ButkeDS，mSalakA．JolmsonDE，ScottRM・Aprospettive  

＄tudyofdenguein鮎dionsinBangkok．AmJr取opMedHyg  

1988；38：172－80．  

4．Ⅵlughn叫GfeenS．Kalayanar005S．hmisBL  

Niman血中S，Suntay＊omS，EndyTP，Raeng古址dl  

B．RothmanALErmisEA．NisalakA．Dengueviremiatiter，  

antibodyresponsepattem，andviruSSerOtypeCOrrelate  

Wi血曲easeseved呼．Jb鮎∝Dis2000；18l：2－9．  

5．mshitmH，HalsteadSB．NatdalhistorYOfdenguevims  

（DENV）－1andDEⅣ¢4infections：reaha＆sisofclassic  

Studies．J恥ctDis2007；195：1007－13．  

6・Halsteads．Denguehemorrhagicftver－aPubLicheah  

PrObIemaJlda丘eldfbrresearch．BullWbrldHealthOrgan  

1980；58：1・2l．  

7・Haemo汀ba癖CD・nⅣer：鵬a伊10由．虻eatmenもpreVendon  

andcontrol．2nded．Geneva．Switzerland：WorldHealth＿  

Org血鮎n；1997．  

8・nmgHungN，取ongbnN・ImproⅦ血entof甲Se  

managemen仁一akeyfactort？reduce9aBe－fhtalityrateof  

denguehemorrhagicfeverinSouthemⅥetNam．Dengue  

Bun2003；27：144－8．  

9・ChareonsookO，FbyH．恥eratkulA．SilamgN．Changing  
epidemi0logyofdenguehemorrhagicfeverinThai1and．  
Epidemiol地眈1999；122：161－6．   

10・EE）erPVIPangLKitsutanjP．Ⅵ｝mdamV．NahtaM，Ayers  

T，ElmJ，TbhT．ReittrP．RigzLu－PerezIG，HayesJM，Mills  

KNapierM，QarkGG，GublerDl；HawaiiDengueOut－  

れ一ざ breakbⅦd画OnTヒ弧・Dengue知eちH訓帽玖2001－  

2002・EmergIn無比Dis2005；11：742－9．   

11・MooreC・Aede＄albopictu＄intheUnitedStates：Current  

StatuSandprospectsforfuttherspread．1AmMosqControI  
A∬OC1999；15：221－7∴   

12．kamosM．MohmedH，Zie血ski－GutierrezEiHayden  

MH．bpeヱJL，Fo血erM，叫山oA札Bu正OnR，Bn∬止訂d  

JM，Ana阿一山pezL，ぬ山dゴAんMor山部PK放出也乱  

MumOZIL，WatermanSH，TheDengueSerosurveyWorking  

Grolユp・Epidemicdengueanddenguehemorrhagicfeverat  

theTbxas－MexicoBorder：reSultsofahousehold－based  

SerOepidemi0logicalsurveylDecember2005．AmI取op  

MedHyg2008Mar；78（3）：364・9．   

13・ReiterP．hthropS，BunningM．BiggerstaffB，SingerD，  

’nwariT，BaberL．AmadorM，nirionl．Ilayesl，SecaC，  

MendezJ，RamirezB，RobinsonJ，RavdingsJ，Ⅵ）mdamV，  

WhtermanS，GublerD．ClarkG．HayesE．Tbxasliftstyle  

LimitstranSmissionofden訂1eviruS．EmergIhfectDis2003；  

9：86－9．   

14・T5angC・Localden即eftvercasesin2002・HongKong－  

ChinafPublicHealthandEpidemi0logyBdletinq  
DepartmentofHealth；2002．   

15・Rigau－Pe代2・1G，Ⅵ）mdamAV，qむ七GG．Thedengueand  

denguehemorrhagicfeverepidemicinPuertoRico．1994－  

1995・AmJ取opMed均唱2001；64：67－74．   

16・恥nFL－S，LohDL，Prd］hakzLranKDenguehaemorrhagic 

feFVerafteruvingdonorrenaltransplantadon・NephroIDial  

取ansplant2005；20：447－8．   

17．ChenLN．WilsonME．Nosocomialmucutaneoustransmi－  

Sionandotherroute台OftranSmission・EmergInfectDis  

2005；11：775．   

18．DeWhzier6sB，G辻H，Ⅵ止托OnD，Dupondl．Nosocomial  

transmissionoEdezlgtle紐oznaneedlestick血jtlry．Lmcet  

1998；351：498．  

19．Nemes乙KissG，MadarassiEP．PeterfiZ．Ferenc由E，  

BakonyiT，TbmakG．Ndsocomialtransmissionofdengue  

uetter）．EmergInkctDi＄2004；10：1d80－1．   

20・Ⅵ独伊erD，deⅦ血KHu坤D，Hu食止F，ⅥねidmamM，  

BreisingerS．EppingerS．KemWⅥBauerTM．Nosocomial  

acquisitionofden伊1e．EmergI唾ctDis2004；10：1872・3．   

21・Hkschl．DeschamPe亭C，u山山ierM．MetropolitantranS－  

missionofden訃1ebyaccidentalinocdationatahospital・  

AnnhtemMed1990；Ⅰ41：629．   

22．PealerLN，MarfinAんPetersentR，1且mdottiRS，PagePL．  

▲S仕amerSLStobierskiMGiSignsKNewmanB．KapoorH，  

GoodmanJL，ChambedandME；WtstNileV辻u＄取ansmi－  

sionInvestigatibnTbam，TtanSmissiotlOfWestNnevirus  
throughblood 
En由JMed2003；349：1236－45．   

23．StramerSL．FhngCれFosterG九WhgnerAd，BrodskYJP，  

DoddRY・WestNileviruSamOngblooddonorsinthe  

UnitedStates，2003and2004．NEnglJMed2005；353：i51－9・   

24．ChienU，LiaoTL．ShuPY．HllangJH，GublerDl，ChangGl・  

Developmentofreal－timereversetranscriptasePCRassays  
todetectandserotypedengueviruSeS．JClinMicrobiol  
2006；44：1295－304．   

25・Bu＄血MP．Tbblerul，SaldanhaJ，Ca9iotiS，ShyamalaV，  

LinnenTM，Ganardal．PhelpsB，SmithRl，DrebotM，  

紀einmanSH．AnalyticalandclinicalsensitivityofWest  

NileviruSRNAscreenln8and盲upplementalassaysaⅥ山一   

／ ablein2003．取anSfusion2005；45：492－9．   

26．GiachettiC，LinnenTM，Kb敗DP，DockterJ．G山otte－1払ylor  

K払止叱Ho－Shg一山yM．McCo血改MKMimⅢu、，  

Volume48，July2008 TRANSFUS10N1353  

184   



MOHAMMED ETAL．  

McDonoughSH．High吋SenSitivemdtiplexassayfDr  

detectionofhumaLnimmunOdeficiencyviruStyPeland   

hepatidsCviruSRNA．JClinMicrobioljoo2；40：2408－19．  

27．McCormickMK，DockterJ．LinnenJM，KolkD．WuY，  

Giachetti（：・baluationofanewmQlecularassayfordetec－  

donofhulnanimmunOde丘ciencyviruStyPelRNA．hepa－   

titisCviruSRNA．anbhepatidsBviruSDNん1ClinVkoI  

ZOO6；36：166－76．  

28．LinnenlM，DerasML，ClineJ．WuW．Bro山腹AS，CoryRE，  

mightJL，CassMM．CollinsCS，GiachettiC．PerformanCe  

evaluationofthePROCLEⅨWtstNileviruSaSSayOnSemi一  

automatedandautomatedsystems．JMedV加12007；79：  

1422－30．  

29．LinnenJM，VinelliE，SabinoEC，TbblerLH，Ⅰ坤and’c，Lee  

TH．Kon（DP，BroulikAS．Col追nsCS．LanciottiRS，Busch  

MP．DengueviremiainblooddonQrSf［OmHonduras，  

BrazilandAustralia．廿ansfusionDOI：10．1111／j．1537－  

2995．2008．（）1772．x  

30．LinnenTM，DerasML，ClineJ，帆W，BroulikAS．CoryRE，  

KnightTL．（：assMM．CollinsCS．GiachettiC．PerfbrmanCe  

evaluationofthePROCI丘ⅨWtstNileviruSaSSayOnSemi－  

automatedandautomatedsystems．JMedV辻012007；79：  

1422－30．  

31．BurkeDS．NisAlakんUsseryMAAndbodycapttueimmu－   

noassaydetectionofJapaneSeenCePhalidsviruSinmun0－  
globulinMandGantibodiesincerd）TOSpinalnuid．JChn  

Microbiol198Z；16：1034－42．  

32．MiagostovichMP，NogueiraRM．dosSanto＄FB．Schatz－  

mayrHG．AraujoES，VomdamV・EvaluationofaLnIgG  

enzyme－1inkedinlmunOSOrbentassayfordenguedia伊0－  

Sis．JClinMicrobiol1999；14：183－9．  

33・RosenL．GllblerD・Theuseofmosquitoestodetectand  

propagatedengueviruses．AmJnopMedHyg1974；23：  

1153－60．  

34・GublerDl．KunoG，SatherGE．VelezM，01iverA・Mosquito  

CenCulturesandspeci£cmonoclonalandbodiesinsurveu－   
1anCefordengueviruSeStAm1rrtopMedHyg1984；33：158－  

65．  

35・Biggersta茸BJ．PetersenI且Estimatedriskoftransmission  

OftheWestNileviruSthroughbloodtransfusionintheUS，  
2002．Ttansh5ion2003；43：1007－17，  

36・Marshal1DA．KleinmanSH．WongJB，Al通uchonJP，Grima  

DT，粗11inNA，WeinsteinMC．Cost－effectivenessofnucleic  

acidtestscreenlngOfvolunteerblooddonationsforhepa一  

tidsB・hepatitisCandhumanimmunodeficiencyviruSin  

theUrdtedStates・＼わⅩSang2004；86：28－40．  

37・Rigau－Pere乙JG・DengueactivityinPuertoRicoduringan   

interepidemicperiod（1995－1997）・Am1TfopMedHyg  

2001；64：75－83，  

38・Rigau－PerezJG・Thereappearanceofdengue－3andasub－  

Sequentdengue－4anddengue－1epidemicinPuertoRico  

in1998・Am1取opMedHyg2002；67：355－62．  

39■ KraiselburdE，GublerDl，KesslerMl・Quantityofdengue  

virusrequiredtoinfectrhesusmonkeys・nanSRSocTh）p  

MedHyg1985；79：248－51．  

40・BuschMP．CagliotiS，Rober【sonEF．McA11leyTD．Tbbler  

LH．XamelH．LinnenJM．ShyamalaV．TbmasuloP．Klein－  

manSH・ScreeningthebloodsupplyforWestNileviruS  

RNAbynucleicacidamPlificationtesting・NEngllMed  

2005；353：460－7．  

41・MontgomerySP．BrownJA．XuehnertM，SmithTL，Cr山1N．  

hnciottiRS．MacedodeOuveiraA，BooT．Ma血AA；2003  

WestNileViruS取ansfusion－AsscciatedTIanSmission  

，と   hlVeStigationTban取ansfusion－aSSOCiated任ansmissionof  

WestNileviruS，UnitedStates2003thro11gh2005．取ansfu－  

SionZOO6；46：2038－46．  

42・PetersenLR，EpsteinJS．ProblemsoIved？WestNilevirus  

andtransfusionsafety．NEn由JMed2005；353：516－7．  

43・GublerDJ，SatherGE・Laboratorydiagnosisofdengueand  

denguehemorrha如虎ver．In：HommaA．CunhaTF，  
editors・ProceedingsoftheintemationalsympOSiumon  

yellowfeveranddengue．RiodeJaneiro，Braヱil：Riode  

ねnei∫0；1988．p．29ト322．口   

ふ ′  

1354 TRANSFUSION Volume48．July2008  

185  



叫パ隼噂担ゆ㌣噂叫声‘u  

186   



医薬品  

医薬部外品 研究報告 調査報告書  

化粧品  

別紙3イ  

報告日  

年 月  日   

第一報入手日  

2008年6月13日  
新医薬品等の区分  

該当なし  
識別番号・報告回数  

総合機構処理欄  

一般的名称  r 】  
nid 

】   

研究報告の公表状況  
Culture．  オーストリア  

販売名（企業名）  
Ehrlich，H．］．etal，  

N帥Engl．J．Med．，358－2573－2584  

（2008）   

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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