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＜背景＞  

2005年から2007年の間、チクングニヤウイルス（CHI椚）が、2006年2月に症例数の最大ピークとするレユニオン島での大流行を引き  
使用上の注意記載状況・  

起こした。レユニオン島での供血は、ZOO6年1月に中断された。  その他参考事項等  

研                   ＜研究デザインおよび方法＞  代表として静注用へブスプリンー川の記載を示   

究  レユニオン島でウイルス血症の供血がされる平均リスクの推定を異なる流行期について計算した。計算には、定点観測の動向調査       す。   （sentinelsurveillance）、ウイルス血症の期間、および無症候感染の頻度から割り出したCHIKV予想発現値を用いた。最後のこれら       2．重要な基本的注意  
報  2つのパラメーターのデータは、轟初は仮定に基づき、次いでアウトブレイクの期間に実施された検討をもとに出した。この予想リスク       （1）本剤の原材料となる血液については、艮Bs抗   
を、血小板ドネーションのスクリーニングのために実施したCHIKV核酸増幅検査の結果と比較した。  

告  
原、抗HCV抗体、抗HIV－1抗体、抗HIV－2抗体陰性  

で、かつALT（GPT）値でスクリーニングを実施し  
ている。更に、プールした試験血紫については、  の  アウトブレイクの期間中、リスクの平均値は、ドネーション100川00当たり132と予想された。このリスクは、2006年2月のアウトプ   

概  レイクの最大期にピークに達し、ドネーション1仙000当たり1．500であった。もレ採血が中断されていなかったら、全体で47の供血       HIV－1、H耶及びⅥCVについて核酸増幅検査（NAT）を 実施し、適合した血膿を本剤の製造に使用してい  
要  年1月から5月まで、予想リスク平均値（0．7％）と血小板供血で観察されたリスク（0．4％）は同じ大きさであった。  

＜結論＞  
るが、当該NATの検出限界以下のウイルスが混入  

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HBs抗体を含有する血  

想リスクは、観察されたリスクの結果と一致したことたよって裏付けられた。   
凍を原料として、Cobnの低温エタノール分画で得  

報告企業の意見  今後の対応   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HB5人免疫グ  

血凍分画製剤からのチクングニヤウイルス伝播の事例は報告されていない。また、万一原料血柴にチクングニヤ      影響を与えないと考える   ロブリンを濃縮・精製した製剤であり、ウイルス   
ウイルスが混入したとしても、BVD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      ので、特段の措置はとらな   不括化・除去を目的として、製造工程において   
工程において十分に不括化・除去されると考えている。  い。  60℃、10時間の液状加熱処理及びろ過膜処理（ナ  

ノフィルトレーション）を施しているが、投与に  

際しては、次の点に十分注意するキと。   

⑳  

へブスプりン   
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EstimatedriskofChikungunyaviremicblooddonationduringan  

epidemicノOnRemionIsl釘IdintheIndianOcean，2005to2007  

Cゐi～eβro乙↓α′互助00ねβgr乃igわ乃，加わeJJeqMわ甲0叫カ∫iα乃eタi〃叩eんA品評di乃eA∬α乙  

fね乃アね批DeⅥ枕α乃d應α乃ニC払王deかe∫β乃CgO∫♪r伽抄Or短ro岬‘‘q‡招乃出ね血g励わmαrわ乃げめe  

月ねたげ朗00d加〝α加乃Co乃ぬm加αrわ乃吋坤Crわ“∫Age醸′’  

C hikungunyaviruS（CHIKV）isanalphaviruSthat  belongstotheTbgoviridaefhmily，tranSmitted  
byAedesmosquitoes．Itwas丘rstidentifiedin  
1952duringanOutbreakinThnzania．1・2A氏er－  

BACKGROUND：Between2005and2007，Chikungu－  

nyavirus（CHIKV）causedamassiveepidemicon  

ReunionlsIandwithamaJOrPeakinthenumberof  
CaSeSinFebru畠ry2006．BIooddonationwasinterrupted  

Ontheis（andinJanuary2006．  

STUDYDES］GNAND METHODS：Estimatesofthe  
mean riskofviremicblooddonationonReunion［sJand  

WereCOmPUtedfordifferentphasesoftheepidemic・  

CalcuIationsusedCHIKVincidenceestimatesderived  

frornsentineIsuNe川ance，durationofviremia，andfre－  

quencyofasymptomaticinfection．Dataonthesetwo  
lastparameterswereinitiallybasedonhypothesesand  
Subsequentlyobtainedfromstudiescarriedoutduring  
theoutbreak．Theestimatedriskwascomparedtothe  
resuIts．ofCHIKVnucleicacidtesting（NAT）imple－  

mentedforplateJet（PLT）donationsscreening・  

RESULJS：Overthecourseoftheoutbreak，thernean  

riskwasestimatedat132perlOO，000donations．The  

riskpeakedat1500perlOO，000donationsatthe  
heightoftheoutbreakinFebruary2006・Jritotal，47  

bJooddonatidnswouIdhavebeenpotentiaItyviremicif  
b100dco11ectionhadnotbeeninterrupted．Duringt摘S  

Period，aneStirnated312，5000f757，000inhabitants  

hadbeeninfectedbyrnosquito－bometransmission．  

FromJanuarytoMay2006，theestimatedmeanrisk  
（0・7％）andobservedriskonPLJdonations（0・4％）  

WereOfthesameorderofmagnれ】de．  

CONCLUSfON：Duringthislargeoutbreak，theesti－  

matedriskofviremicblooddonationwashigh，butlow  
COmParedtotheriskofmosquito－bomeCHIKVtrans－  

mission．Theestimatedriskwascorroboratedbythe  
cohcordantresuJtswiththeobservedrisk．  

Ward，itcausedmanyoutbreaksinAfrica3‾TandinAsia．3・B．11  

hA出ca，aSylvatictranSmissioncyclebetweenwi1dpri－  
matesandmosquitoesisthoughttomaintainthevirus．  
WhereasinAsia，itistranSmittedf［OmhumantOhuman  

throughanufbantranSmissioncycle．3CHIXVinfectionis  
mainlYCharacterizedbysuddenonsetoffever，arthralgia，  
myalgia，headache，andedemas．1r3・8・12・130thersymptOmS  
like rash，epistaxis，glngrVOrrhagia，nauSea，VOmiting，  

且ushedface，OrPhotophobiahavealsobeendescribed．  

Themosttypicalclimicalsignispo吋血algiathatisgen－  
eral1yverypainfu1．assuggestedbyitsnameChikungunya  
meanlngin thelanguage ofthe rrhnzanian Makonde  
plateau“thatwhichbendsup”inreferenceto、thestoopmg  
posttlreadoptedbypadentsbecauseoftheseverityofthe  
jointpains・nleSymPtOmguSuauyreSOIvewithinafbw  
days，butinsomeseverecases．arthralgiamaypersistfor  

months or years．3・13SerosurveySimplemented during  
prior outbreaks have demonstrated that Chikungunya 
inftctioncanalsobeasymPtOmatic・9   
Inearly2005，CHIKVemergedforthe丘rst血1einthe  

SOuthwest hdian Ocean region（Comoros．Reunion，  

ABBREVTAT（ONS：CHIEV＝ChikungunyaviruS；W＝West  
Nile血s．  

FromthehstitutdeVe山eSanitaire（hVS）貯renchhstituteof  

PublicHealthStminance），Saint－Maurice，FranCe；Etablisse－  

mentFra工咋aisduS孔ng（EFS）げTenChBloodServices），7burs，  

France．  

＾ddTeSSTq7intTqueStSわ：C占cileBrouard，hstitutdeVenle  

Sanitaire，D6paftementdesMaladiesIn鮎ctieuses，12RueduV出  

d’Osne，94415Saint－Maurice，Cedex，France；e－m由1：C．brouard＠  

invs．sante．丘，  
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doi：10，1111／j・1537－2995．2008．01646．x  
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W00kofonsetofミymPtOmS   

Fig．1．DIstrit）ut10nOfsymPtOmaticmsesofCHⅨVir脆ctlonperweekofonsetofsymPtOmS，RetmiotlIsland，March2B，2005，  

tbrou癖iApdl15，2007・  

Mayotte，Seychelles，Mauritius，andMadagascarIslands）．   

onReunlonIsland，theBrstcaseswereidentifiedatthe  

end ofApri12005．Af［erafirstepidemic peakinMay  

throughJune2005withamakimumof450casesduring  
thesecondweekofMa承thenumberofcasesdecreased  
duringthesouthernhemispherewinterseason．Atmid－  
December，aneXpOnentialincreaseincases occurred，  
withalmost＼10，000esdmatedcasesatmid－Jamuary2006  

肝ig．1）．BecaiseofconcernSabout血epossibletranSmis－  
SionofCHIXVbybloddtransfusion，theFrenchBloodSer－  

vices（EFS）interruptedblooddonations on－theisland  

fromlanuarY23，2006，．eXCept donations血r p1年telets  
呼Ⅰ瓜）fbrwhichsystema．dcscreeningfoicHIXVgenome  

bynucleicacidamPuficationtes血g（M）wassetup．  

Atth如moment，We eitimatedtherisk ofCHIXV  

ViremicblooddonatiorLAfterward．weupdatedtheseesti－  

matessincemoreaccuratedatawereavanableontheinci－  

ふ㌢ denceofinfbctionandonthefrequencyofasymptOmadc  
infbctions．Wb compa托dthees也nateddskofviremic  
blooddonationtotheobservedpropordonofviremicPLr  

donadonsdeterminedbyCHIXVNATscreenlng．  

groupincludingtheFrenchAgencyfortheSa鱒押fPealth  
Products仏怨saps），theFrenchBloodSerdc甲（鱒S），and ＼  

theNational 

early2005．thisgroupinitiatedaprojectwithth占aimof  
Obtainingapnonquandta也veriskestimatesofconta血i－  
nationofblooddonationsbyinLectiotlSagePtS 

SCenariosin termS Ofincidence and tine－？PaCe  
dis江ibu仕oml■  

General approach 

ThefirstestimatesperformedinJanuary200年（rpr？limiT  
naryestimates”）concemedthe twofollowingp？riods：  
PeriodA，丘omthedetectionofthe丘rstcasesinApri12005  

tomid－December2005whenalargeincreaseofcases  
occurred（March28－Pecember18，2005；266d野S）；and  
PeriodB．frommid－Decemberuntiltheinterruptionof  
bloodcollection（December19．2005－January22，2006；  
35days；Fig・2）．  

Theseestimateswerelaterrefinedwithconsolidated  

incidencedata，COrreCtedfordelayedcare－Seekingand  
delayedreportingandmorepreciseestimatesofthepro－  
pordonofasymPtOmaticinftctionsobtainedthrougha  
SerOePidemi0logicsuⅣeyCamiedoutatthefinalphaseof  
the outbreak（“retrospective寧S血ates”）．Wealso esd－  

matedtheriskofviremicblooddo血donfor丘vedi蝕rent   

MATERlALS AND MEfHODS 

TheestimateswereperformedbytheFrenchInstituteof  
PubhcHealthSurvei11ance（IriVS）inthesettingofawork－   

1334 TRANSFUS10N Volume48，Juty2008  
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Weekofonsotofsymptoms   

Fig・2・PeriodsforriskestinatesaLnddi＄tributionofsymptOmaticc鮎eSOfCHIXVinLectionperweekofonsetofsymptOmS．  

ReⅦ山onI51and，MafCh28，2005，也m叫由Apri115，2007・  

periods of the outbreak with these updated data  
肝ig・2）・  

Byuseofthequarterlynumbersofblooddon？tions  
COllectedonReunionIslandin2005（unPublished申ta  
fromI三FS）．wecouldthenestimatethenumberofblood  
donationsthatwouldhavebeenconectedin20O6ifblood  

dona仕onshadnotbeeninterruPted．  
rIbassessthevalidityofourriskestimates，WeCOm－  
Paredtheestimatedriskofviremicblooddonadon（“esd－  
matedrisk”）totheobservedpropoftionofviremicPLr  
donations collected and screened for CHIKV genome 
（‘‘observedrisk”）overthesameperiod．  

viremiabythelengthoftheoutbreakperiod（月thenpro－  
videsaneStimateoftheprobab辻itythatanindividual  
donatesbloodduringvirehia，aSSumingthataperson  
withsymPtOmS WOuld self－defer or be excludedfrom  
donationbythepredonationmedicalexamina也on．Com－  
binedwiththeincidence（I）oftheinfbction（including  

bothsymptOmaticandasymptOmaticinfection），itgives  
aneStimateofthemeanriskofviremicblooddonation：  

（pα×Ⅵわ＋（魚×掩）  
Meanrisk＝ヨ   ×J．  

エ   

AssuggestedbyBiggerstaffandPetersen．15riskconfidence  

bounds were obtained by multip吋ingthe confidence  

boundsofIby【LPaxtb）＋（E5×彷）】／L．Con免denceinter－  

Vals（CIs）ofIwer占calculatedwithFleiss quadratic  

method．16  

Statistical approach 

AnapproximadngfomuladevelopedbyBiggersta茸and  
Petersen15in2002fbrWestNileviruS（WNⅥwasusedto  

es也matethe meanrisk ofviremic blood donation by  

CfIIXV：ThisformulacombinestheproportionofasymP－  
tQmatic（Pa）andsymptOmatic（乃）infectionswiththe  

duradonofviremiaamongasymPtOmadci血鎚ctedindi－  
viduals（l勿）andthedurationbetweenonsetofviremia  

andonsetofsymptOmSinsymPtOmaticpatients（1旬，This  
PrOvidesthemeantimeanlinfectedindividualisviremic  

and asymPtOmatic．Dividingthis mean duration of  

Dataonduratfonofviremia  

InJanuary2006，ftwdatawereavai1ableonthedurationof  
CHIXVviremia．h1964，Sarkarandcoworkers17described，  
fromvirologicstudiesofhemorrha由CfeverinCalcutta，  

that CHIXVwas mostfrequendyisolated from blood  
within48hoursaf［ertheonsetofsymptoms，butthatit  
hadbeenisolatedaslateas6daysaftertheonsetofillness・  

VoIume48，July2008 TRANSFUSION1335   
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ThedurationofviremiahasbeenmoreextensiveIydocu－  
mentedfordengueviruSeS：10r2daysbeforetheonsetof  
SymptOmSandbetween4and6daysandaslateas12days  
afterthe丘rstsymptOmS．18－20wethususedthefbuowing  
parameterSfbrCHIKV：1．5daysforthe meanduration  

betweenonsetofviremiaandonsetofsymptOmSamOng  
SymptOmadcpatients（咋）andl．5＋6＝7．5daysforthe  
meandurationofviremiaamOngaSymPtOmaticinfected  
individuals（Ⅵわassumingthat the whole duration of  
viremiais simi1arin symptOmatic and asymPtOmatic  
in飴cdons．  

ThesameeStimatesofdura也onofviremiawereused  
fortheretrospectiveestimatessinceconsistentobserva－  
dons were reported duringthe outbreak on Reunion  
Island．Thus，duringthisepidemic，CHIXVhasbeeniso－  
1ated from blood mos叫within5days and aslate  
12days afterthe onset of symPtOmS．In＄Ome CaSeS，  
CHIXVviremiamighthavepersistedo）er12dayssince  
viralloadsat12dayswerehigh．21  

withanabruptOnSetOffeverover38．50Cassociatedwith  
incapacitating arhal由ainthe absence ofany other  
potentialcauseofinfection．FromApriltoDecember2005，  
Surveillancereliedonvectorcontrolteams，Which／con－  

ductedactiveandretrospectivecase－findingaroundthe  
CaSeSrePOrtedbyasentinelphysiciannetWOrk，medical  
laboratories，Private prac山ioners．and padentsthem－  
Selves・ThenunberofcasestookintoatcountthesymP－  
tomatic patients responding to the case definition 
Whetherornottheyhadconsultedageneralpractitioner・  
Duringthisperiod，apprOXimately67suspectCHIXVcases  
Wereidentifiedbyactivecase一触dingforeverysusp撃Ct  
CaSeidentifiedbythesentinelnetworkphysicianS．Frムm  
mid－Decemberonward，thenumberofcasesexceededthe  

C叩aCityoftheactivesurvQilla皿CeSyStem．andsurven－  
1ancewasthenentirelybasedonthesentinelnetwodK．Tb  
estimate the totalnumber ofcasesfromthe、Senti＊el  
networkdata，themultiplierof67，derivedduring鴫e  
phaseofactivecase丘nding，WaSuSed．25  

Fortheestimationsoftheriskofviremicdonations，  
WeCalculatedtheestimatedincidenceofsymPtOmatic  
andasymptOmaticCHⅨVinfbcdonbymultiplyingthe  
estimatedincidenceofsuspectcasesbylOO／（proporthn  

OfsymptOma也cinfbctions）．  

RESUIJS   

Preliminary estimates 

Whenthepreliminaryestimateswereperformedatthe  
endoflanuarY2006，thenumberofCHIXVsuspectcases  
WaS 6500 for PeriodA and 之5．000 for PeriodB．For  

PeriodA，theestimatedmeanriskofviremicblooddona一  

也onwas15．2perlOO．000donations，underthemihimal  

hypothesisof享Opercentasypptomadcinfbctions，and  
61．3perlOO，000donations，underthemaxihalhypothe＄is  

Of：70percent asymptOmaticin飴ctions（¶心1el）∴For  
PeriodB．themeanriskreached445perlOO．000dona－  

tions，underthe mimialhypothesis andl，793 per．  

100，000donations．underthemaximalhypothesis－・  

Dataontheproportionofasymptomaticinfection＄  

Forthe prehrninarY eStimatesinlanuary2006，inthe  
absence of data on the proportion of asymptomatic 
CHIXVinfecdon，tWOhypothesesⅥ杷refbrmulatedbased  
OntheproportionofasymPtOmaticinfectionsreport占d  

dtmingoutbreaksofdengue：22Baminimalproportionof  
asymPtOmadcinfbctionof30percentandamaximalpro－  
POrtionof70percent．   
BetweenAngustandOctober2006，aSerOpreValence  
Studywasconductedamongthegeneralpopuladonof  
ReunionIsland．24Thissurveyshowedthat38percentof  
theinhabitantSOfReumionIslandhadbeeninfbctedby  
CHImThepreliminaryresuhindicatedthat6percentof  
the study population had a positive CHIKV serology 
withouthavingreportedCHIXVsymptOmS．Thissuggests  
that approximate吋15percent ofin飴ctedindivid  
duringthis outbreak mayhave hadanaSymptOmatic  
infection・Therefore，thispropo坤OnOf15percentwas  
usedforLhbrtheretrospectiveesdmates．   

lncidenceofCHIKVinfection   

鳴usedtheincidencedatainthegeneralpopulationfor   
theriskestimationsassumingthatpotendalblooddonors   
hadthesameriskofCHIXVinfectionasthegeneralpopu－  
㌢ー   

CenSuSCOnductedin2004bytheNationalhsdtutefbr  

StatisticsandEconomics SttLdies（INSEE）．CHIKV▲inci－   

dencedata，byweekofons寧tOfsymptOmS，WereObtained   
fromtheReunion－MqYOttehterre由OnalQidemiology  
Uhit，W撼chhadstar（eds壷vei11anCeforCHIXVinfection   

aBSOOpaSthefirstcaseswerereportedinApr止2005．A   

SuSPeCtCaSeOfCHIXVinfectionwasdefinedasapadent  

1336 ●mANSFUS（ON Vblume48，July2008  

Retrospective estimates 

Theretrospectiveestimatesusedtheresultsofthesero－  
PreValence sumythat estimatedthe proportion■of  
asymPtOm適ccHIEVinftctionsduringthisoutbrtakat  

15percent．TheupdatedestimateofthenumbetofsymP－  
tomatic cas甲WaS6，864for PeriodAand34，002fbr  
PeriodB Crhble2）．Risk ofviremic blood donation was  

thenestimatedat9・6and362・5perlOO，000dona仕OnSfor  
PeriodsAandB，reSPeCtivelyTneriskestimat＄Sfofthe  

fiveperiodsoftheoutbreakareshownin「hble3．Between  
theidentificadonofthefirstCHIXVcasesand 
ruPtionofblooddonations（Periodl），70f14，4iob160d  

donadons collected could have b8年nviremic．During  
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TABLEl・PreIiminaryriskestimatesofvirernicbl00ddonation，Reunionlsland，March28，2005，through  
22，2006  

PeriodA－  
Mar28TDec18，2005   

PeriodB，  
Dec19，2005－Jan22，2006  

Minimal  MaximaI  
hypothesis  hypothesis  

MinimaJ  Maximal  
hypothesis  hypothesis  

Estimated  numberofsymptomaticcases  6，500   
30  
9，286   
266  
1，227  

6，500  

70  

21．667  

266  

2，863  

25．000  

30  

35．714  

35  

4，720  

25，000  

70  

83，333  

35  

11，012  

Proportionofasymptomaticinfections（％）  
Estimatednumberofinfectedcases  
Periodlength（days）  
EstimatedincidencもOfCHIKVinfection   
POrlOO．000  
Estimated riskofviremicbIooddonation   
PerlOO．000b100ddonations（95％Cl）   
Perestimatednumberofblood  
donations（95％Cl）  

15・2（14・9－15・5）   61・3（00・6－62・2） 糾5・0（叫0・5－449・5）1，793．4（1，781．訃1，804．9）  
2・0／12，800（1・9－2・0）7－9／12，800（7・8－8・0） 7・1／1，600（7∬7・2） 28．7／1，600（28．5－28．9）  

Althoughan estimated7viremic  
donors had donated bloodbeforethe  
CO11ectionwasinterrupted，nOCaSeOf  
transfusionTtranSmitted CHIXV infec＿  

don has beenidentified duringthis  
period．  

DISCUSS10N   

Duringthis丘rstandmassiveepidemic  
OfCHIKVinfbctiononReunionIsland，  

We COmputed estimates oftheriskof  

CHIKVviremicblooddonation．inreal  

timeduringtheascendingphaseofthe  

TABLE2・Retrospectjveriskestimatesofviremicblooddonation，  
Reunlonlsland，  March28，2005，throughJanua  22，2006   

PeriodA．   
Mar28－  
Dec18，2005   

PeriodB．  
Dec19．2005－  

Jan22．2006  

Estimated  numberofsymptomaticcases  6．864   

15  

8．075   
266  
1tO67  

34．002  

15  

40，002  
35  
5，286   

Proportionofasymptomaticinfections（％）  

Estirnatednumberofinfectedcases  
Periodlength（days）  
EstimatedincidenceofCHIKVinfection   
PerlOO，000  
Estimated riskofviremicblood donation   
PerlOO，000blooddonations（95％CL）   

Per estimated number of blood 
donations（95％Cl）  

9・6（9・4－9・8）   362．5（359．0－366．0）  
1・む12β00（1・2－1・3） 5．8几600（5．7－5．g）  

m年】Or epidemic peak，and afterward，  

We refinedthese estimateswithnewly avai1able data．  
Althoughweumderestimatedtheincidence of CHIKV  
infectionin our preliminary calculations，We OVereStiT  
matedtheproportionofasymptOmaticinfbctions・Conse－  
quently，thepreliminaryestimateswerel．2－tO6．4－fold  

greaterthantheretrospectivecalculations・Theprelimi－  

naryestimates，however．providedarightorderofmagni－  

tudeoftheriskinrealtimeinanemergencycontext・The  
retrospectivecalculationsindicateameanriskoverthe  
COurSeOftheoutbreak，betweenApril2005andApri12007．  
Of132perlOO，000donations・Themeanriskpeakedat  
approximatelyl，500perlOO，000donationsattheheight  
Ofthe outbreakinFebruary2006∴htotal，pOtential1y▲  
470f35．750blooddonationsmighthavebeenviremic  
betweenApri12005andApri12007ifbloodcollectionhad  
not beeninterrupted．Wealso estimatedthat7blood  
donationswereviremicbefbretheinterruptionofblood  
donationsontheisland．Therefbre，thismeasureenabled  

theavoidanceof40potend山1yviremicdonations．Byway  

Ofcomparison，duringthe outbreak，thetotalnumber  
Ofindividualsinfectedthroughmosquito－bomeCHⅨV  

transmissionisestimatedat312，538individuals．   

Thisapptpachhasseveral1imitations・Theestimates  
provided・relatetoameanrisk，Whichsupposesthatthe  

riskis constant OVerthe studied periodand fbrthe  

VoIume48．JuJy2008 TRANSFUSTON1337   

Period2．attheheightoftheepidemic，theestimatedrisk  

Ofviremicblooddonationwasl，500perlOO，000，that  

is，29poten也山1yviremic donationsifblood collection  

had continued．The estimatedriskthen decreased due  

to diminishing CHIKV tranSmission：210perlOO，000  

betweenMarchandJune2006（Period3）．1．4perlOO，000  
forthesecondsemesterof2006（Period4）．andO．27per  

lOO．000forthe丘rstmonthsof2007（Period5），thatis，1  

POt・entiallyviremicblooddonadonevery21yearsonthe  
basis of17′500bLood donations collected each year・  
Final1y，OVerthecourseoftheoutbreak．atotalof470f  

35；750blooddonationsmighthavebeenviremicifblood  
COueCtionhadcontinued・Simultaneously，aneStimited  
312・5000f7571000inhabitants have beeninfectedby  
mosquito－bometransmission．  

Comparisonbetweenestimatedriskandob去erved  
ri＄k  

BetweenJanuary23andMay7，2006，20fthe500PIJ  

donadonsscreenedforCHTKVRNAwereposi仕ve（q．4％）．  
OnedonordevelopedCHIKVsymptOmSOnthedayafter  
theblooddonation・theotherremainedasymPtOmatic・  
Theriskofviremicblooddonationoverthisperiodwas  
estimatedat720perlOO，000blooddonations，thatis，  

0．72percent．  
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geographicarea・Althoughestimateswereperformedfbr  
SeVeralperiodsselectedaccordingtothelevelofinci－  
dence，thenumberofcasesandconsequentlytherisk  
might have been highly variable during the studied 
period・‡naddition・theriskofinLectionvariedbygeo－  
graphicareaaslaterdemonstratedbytheseroprevalence  
SuⅣeythatshowedthat29．6percentoftheinhabitantsof  

theNorthhavebeeninEectedwhereasintheEast，this  
propordonreached48percent・24consequently，themean  
riskunderestimatesthemaximalrisk，COrreSpOndingto  
thepeakoftheoutbreakandtotheareawhereCHIKV  
tranSmission壷asmaximal．Thismaximumrisk．however，  
ishighlydmeandspaceumited．   
丁bobtainamoredymamicsightoftheriskoⅦrthe  

COurSeOftheepidemicandestimatesofthe 
risk・it would have been nece＄Sary tO develop an  
approachsimi1artotheoneproposedbyBiggersta丘and  
Petersen15・26fortheWepidemicin2002intheUnited  
States・Thelatterisastatisticalapproachbasedonimpu－  

tationandresamp址ngtechniquesprovidingda丑yesti－  

matesoftheriskofbloodcontamina仕oninanepide血ic  

Setting・Conductingsuchananalysisinthe contextof  

thislargearldlong－Standingoutbreakwouldhavebeen  
COmPutational1y cumbersome．h our opm10n，Sudla  

refinementwasnotessentialinregardtothemain9bjec－  
tivesofthestudy；thatis，prOVidhgarightorderofmag－  

nitudeoftheriskas anaidfbrriskmanagement．We  
COnSideredthatprovidinganapPrOXimationofthemean  
risk over丘ve periods was a suitablealtemative．Tb  

COmPute these mean risks，We therefbre used the  
approximating fbmula propgsed by Biggerstaffand  
Petersen．15h2003．Biggersta∬and Petersen demon－  

Strated fbrrtheWepidemicin2002inthe United  
Statesthattheapproximatingformulaprovidesareason－  
ableapproximationtothemeanriskoftranSfusion．15The  
SameWOrkofcomparisonofthemeanrisksestimatedby  
this method and bystatisticalresamplingwas carried  
Out，inthesettingofourworkgroup，foranoutbreakof  

acutehepatitisAinFrancethatoccuⅡedin1996through  

1997・1437ItalsoconcludedtoagoodconcordanCeOfthe  
resultsofbothmethods．NotethattheCIspresentedwith  
Our・meanrisk estimates do not takeinto accountthe  
unCertaintyonthedura也onofviremia，thepropoftionof  

asymptOmaticin鎚ctions，nOrthecoefficientof67，uSed  

to esdmat占incidenceofsymPtOma也cin飴ctionsfrom  
thesentinelnetworkdata．Eventhoughthi早1imitation  

ledtoartificiallynarrowCIs，POintesdmatesofmeanrisk  
shouldnotbea蝕cted．  

Ourincidencedatawerederivedfromasentinelsur－  

VeiuanCeSyStem．Becauseacunicalcasedefihitionwas  

used，itispossiblethatotherfebri1eillnesses．notdueto  
CHIXV wereincludedinthe case count．The positive  

Predictive value ofaclihicalcase deanition，however，  

greadyimprovesifincidenceis high．Therefore，the  
inclusion of noncasesinthe cas色COunt，1eading to  

（
寸
・
ト
寸
・
N
・
ト
寸
；
紀
．
S
C
＼
C
・
ト
寸
 
（
N
O
d
・
▼
〇
・
〇
）
○
雷
■
ミ
岩
d
 
（
軍
？
C
；
）
O
g
ト
．
空
寸
L
■
○
 
（
の
・
？
『
の
）
O
L
ト
ぎ
の
．
仇
 
（
N
．
謁
d
．
竃
）
専
竺
、
；
N
 
（
寸
．
ト
・
C
．
ト
）
0
等
ゴ
司
ト
 
 

（
ト
．
N
の
T
〇
．
N
C
こ
c
．
N
C
し
 
 

ト
0
0
N
－
s
L
邑
く
 
 

・
巾
0
0
N
■
の
N
J
d
≡
 
 

．
？
r
の
P
O
て
O
d
 
 

0
0
巾
■
盲
 
 

の
の
的
．
N
r
m
 
 

∽
「
 
 

仇
寸
ト
 
 

ト
∽
¢
■
の
り
N
 
 

ト
0
0
N
■
竺
〓
モ
 
 

（
c
．
？
N
．
〇
）
ト
N
d
 
 

lのIl）l∫〉 q〉 N ト．⊂I・▼－ の ▼－  

⊃
○
占
－
げ
0
0
N
‘
N
工
2
q
≡
 
 

の
0
0
N
．
【
の
0
¢
○
 
 

・
u
0
0
N
－
讐
U
⊃
つ
 
 
 

■
寸
P
O
て
O
d
 
 

（
s
．
T
の
．
ニ
寸
．
r
 
 

○
叫
「
 
 

の
O
m
 
 

S
√
 
 

の
O
N
 
 

N
ト
ト
 
 

■
p
u
付
－
の
】
u
O
苫
コ
○
∝
ど
○
】
l
空
」
O
P
P
0
0
【
q
O
一
∈
○
土
＞
ち
巾
0
1
q
∈
；
の
¢
ぷ
Ⅵ
て
筆
写
0
 
 

（
ト
d
〔
甲
甲
ト
○
已
N
．
雷
N
 
（
L
．
ト
0
の
で
の
．
没
寸
－
ニ
寸
．
岩
q
r
 
 
（
〓
ヤ
N
．
〇
盟
ト
．
〇
∽
 
 

¢
0
0
N
．
；
U
コ
「
 
 

・
申
0
0
N
．
－
g
L
可
≡
 
 

－
m
で
0
て
¢
d
 
 

〓
晶
■
の
 
 

蒜
り
■
寸
り
 
 

S
r
 
 

¢
0
 
 

¢
m
仇
－
寸
的
 
 

¢
0
0
N
．
S
J
d
≡
 
 

追
0
0
N
．
C
N
詠
「
 
 
 

．
N
P
O
て
O
d
．
 
 

∽
ト
q
り
N
 
 

q
門
虚
．
の
竺
－
 
 

旧
【
 
 

N
寸
 
 

¢
0
0
－
双
ご
 
 

¢
0
0
N
■
N
N
U
d
「
 
 

・
的
0
0
N
－
の
N
J
d
≡
 
 
 

■
r
p
O
℃
¢
d
 
 

の
的
C
■
¢
 
 

の
ト
〇
．
¢
寸
 
 

∽
【
 
 

L
O
m
 
 

¢
¢
¢
－
○
寸
 
 

（
一
？
藍
邑
垂
ゑ
亨
豆
 
 

葛
〇
一
q
－
O
L
O
q
∈
コ
u
P
0
1
d
∈
笥
O
」
¢
d
 
 

（
6
謹
告
の
U
O
舌
u
O
署
0
0
ヨ
0
8
．
 

u
O
芋
d
U
O
P
P
0
0
云
0
鵬
∈
空
写
－
9
礫
岩
P
¢
葛
∈
竜
山
 
 

d
O
O
■
0
0
こ
O
d
 
 
 

u
O
葛
○
－
U
一
＞
￥
〓
り
ー
0
8
u
①
P
で
∪
一
P
O
葛
∈
笥
山
 
 

の
○
¢
d
O
で
○
ポ
る
モ
こ
O
J
¢
q
∈
コ
u
P
0
1
d
∈
鵬
届
山
 
 

（
芭
2
つ
苛
○
富
0
葛
∈
8
d
∈
ゝ
詔
－
O
U
O
モ
O
d
O
左
 
 

す
訂
p
）
壬
ぎ
¢
一
苫
葛
d
 
 

∽
¢
S
8
0
葛
∈
0
1
d
∈
ゝ
ヱ
O
L
O
q
∈
コ
u
P
¢
－
d
∈
青
山
 
 

の
O
J
l
O
∝
．
巾
u
J
m
d
ド
 
 

13381TIANSFUS10N Volurne48，July2008  

154   



FllSKOFC川KVVIREMJCBLOODDONATION  

0VereStimation oftheincidence and hence therisk of  

viremicdonation，ismorelikelYtOOCCurOutSideanout－  

break setting．The validity ofthe extrapolated data  
derivedfrom asentinelsurveillanCeSyStemeSdma且ng  
thetotaln11mberofcasesinthecommunityshouldalso  
bequestioned■Theserosurveyestimatedthat38percent  
Oftheinhabitantshadbeeninfectedandthat32percent  
had su鮎red hLOm SymptOmaticinfections．These data  
are consistent withthe35percent oftheinhabitants  
havingsuffered免■OmSymPtOmaticnlness，eStimatedby  
the sentinelsurveillanCe SyStemand corroborate our  
incidence estimates．   

鵬assumedthatpotentialblood donors・hadthe  
SameriskofCHIXVinfectionasthegeneralpopulation．  
This assumptionwas supported bythefindings ofthe  
SerOSurVeythat showed similar antibody prevalences  
am一）ng adults ofbothsexes・24In addition，When we  
appliedage－Sr；eci血ニCHIKVantibodyprevalenceratesof  
theserosurveytOthedonorpopula也onofReunionIsland，  
theoveral1seroprevalenceamongdonorswasestimated  
at37．2percent，SimilartotheoveraⅡantibodyprevalence  
inthegeneralpopulation（38％）・  

Onem可Orlimitationofthevalidityofourestimates  
relatestolackofapreciseknowledgeonthedistributionof  
thedurationofasymptomaticviremiainindividualswith  
apparentandinapparentinftction．Tb re丘nethe esti－  

mates，further studies are necessary to documentthe  
kinetics ofCHIKVviremia．This approachalso hypoth－  

esizesthatsymPtOmaticindividualswouldself－deferorbe  
excludedbythepredonationexamination．Inreal1ife，this  
maynotalwaysbethecase．IntheUnitedStates，amOng  
the丘rst14identifieddonorsassociatedwithtransfusion－  

relatedWtransmissiontorecipients，3wereshownto  
havebeensymptOmaticatthemomentofthedomadon．15  
Nevertheless，forCIⅡKVinfectionwhichischaracterized  

bysuddenonsetofsymPtOmS，thisassumptionismore  
PlausiblethanforWwhichfrequentlycausespauci－  
SymPtOmaticinfection．  
hckofdataonthefrequencyofasymPtOrnaticinSec－  

tionwasthemostimportant止mitingfactorforthepre－  

Jiminaryestimates．ThisvariablehasapreponderantrOle  
intheriskestimatesinceitcontributesbothinthecomT  

putationoftheweightedmeanOfthedtuationofasymp－  
tomaticviremiaandinthe estimate oftheincidence of  

infection，V出iddatawereavailable，however，fortheret－  
rospectivecalculationsfromtheseroprevalencesurvey・  

This surveyPrOvidedanestimate oftheproportionof  
asymPtOmaticinfections obtained direc叫among the  
Studiedpopulationandfortheepidemic CHIXVstrain  
Circulating．  
hspiteoftheal）OVelimita血ns，theretrospecdve  

estimatesarelikelytoglVeagOOdapproximationofthe  
realrisk，aSSuggeStedbytheobservedriskofviremicPIJ  
donations・FromJanuarytOMay2006，thisobservedrisk  

WaS400perlOO，000donadons．ofthesameOrderofmag－  

nitudeastheriskof720perlOO，000donationsestimated  
OVerthesameperiod．  
Up to date，CHIXVinfections丘■Om tranSfusion Qf  
bloodorbloodcomponentshavenotbeenreportedin  
thekterature．OnReunionlsland．nocaseoftransfusion－  

transmittedCHIKVin血ctionhasbeenidend丘edinspite  
Of the esti．mated seven viremic donations collected  

before donationswereinterruPted・Despltethelackof  
dataabouttranSfusion－tranSmittedCHIXVinfecdon，the  
highviralload duringthe acute phase oftheinfec－  
tion，之128thefactthatseveralcasesofCHIXVtranSmission  
have occurredamOnglaboratory personnelhandling  
infectedblood，29andthefactthatCHIXVhas●beentrans－  
mittedtoahealthcareworker drawingbloodfroman  
infected patient28 provide evidence that transfusion－  
relatedtranSmission ofCHTKVishigh吋plausible．Itis  
possible that tranSfusion－related infections have not  
beenrecogniz・edor have notbeen distinguished負・Om  
infectionfrommosqllitovectors・Also．thetruetranSmis－  
Sionratef［Omviremicdonorstorecipientsisnotknovm．  
Severalissuesmayinf山encethepossibihtyoftransmis－  
SionofCHIKVthroughtransfusion，SuChasthestabihty  
OftheviruSduringstorageofbloodandthee飽ciencyof  
viruSeliminadonofbloodprocesslngmethods，aSViral  
inactivadon・Also，thepresenceofIgMorIgGantibodies  
in donor blood may neutralizeinfectivity，aS demon－  
StratedforotherviruSeS SuChasparv0viruS30andsug－  
gestedforWNV31Inaddition，theassessmentoftherisk  
OfCHIKVtransmission丘・OmaViremicdonortoareclpl－  
ent would need to takeinto accountthe recipient’s  

immune status．  

h conclusion，despite廿Ieabsence ofdocumented  
CaSeS，blood tranSfusion－related CHIKVtranSmissionis  

plausibleandtheriskofviremicdonaiioncanbesdbstan－  
tialinanOutbreaksetting．Duringthislargeoutbreak，the  
estimatedriskofviremicblooddonationwashigh，butlow  
COmparedtotheriskofmosq山to－borneCHlXVtranSmis－  

Sion・Despiteitslimitadons，thisworkprovided aright  
Orderofmagnitudeoftheriskofviremicblooddonation  
inrealtimeduringtheascendingphaseoftheepidemic  
peakAtthismoment，thedecisionofinterruptingblood  
COllectionreliedontheprecautionarYpnnCiple．Thelow  
riskesdmatedforearly2007was，how6ver，uSefu1tocon－  
tributetothedecisionmakingprocesstostartagainthe  
COllectionofblooddonationsontheislandfromlune14，  
2007・Thisinustrateshowthisapproachmaycontributeto  

guidingpreventionmeasures．  

ACKNOWLEDGMENTS   

TheauthorsthankRe血ion－MayottehterregionalEpidemi01ogy  

UnitOleunion－MayotteCire）andtheReunionRegionalObserva－  

toryofHealthplussen血elgeneralpractitionersfbrprovidingthe  

CaSeOnSetdataandfbrtheirimpor［antworkd血gthismassive  

andlongou也feak  

Vo山me4q，July2008 TRANSFUS10N1339   

155  



8ROUARDETAL．  

T7はl川「廃叩岬‘り山門正払血g放出M血和げ班e肋たげβわod  

80nβ血乃C∽血血血血m亘再吋ぬね旧4脚咄’’c8甲細げ伽  

頑血加地山祓わ  

AgenceFran甲ise deS6curit6SanitairedesProduitsdeSant6  

仏鈷saps，FrenchAgencybrtheSafetyofHealthPTOducts）：1・R  

Legras．M・Ma血，E・Pouchol．Ⅰ・Sainte－Marie  

EtablissementFran9aisduSang（EFS；FrendlBloodServices）：A．  

Assal．RBiagini．MH．Elghouzzi，PGal1ian，PMorel  

hstitutNationalde取anSfusionSang血e（INTrS）：S．hperche  

hstitut de Vbi11e Sanitaire（hVS）伊rench hstitute of Pliblic  

HealthSurveⅢaLnCe）：r！Bemiuon．f：Biton．C．Brouard，Ⅰ．Capek．E．  

Delarocque－Asta騨1eau，H・deVhlk，D・Jeannel，A・Majlles，J・Pil－  

lonel．Ⅰ．Quatresous，LSanchez，N．Schwarz，ⅤⅥ1皿ant  

REFERENC亡S   

l．RobinsonMC．Anepide血icofviruSdiseaseinSouthem  

Province，TrhganyikaTbrritorylin1952－53・Ⅰ・C山Iical  

tures．取aLnSRSocTtopMedHyg1955；49：28－32・  

2．hlmSdenWH．AnepidemicofviruSdiseaseinSouthern  

Province，1もnganyikaTbrritory，in1952「53・ⅠⅠ・General  

descriptionandepidemi0lo訂・取ansRSoc廿opMed  

1955；49：33－57．  

3：JuppPG，MchtoshBM・ChikungunyaviruSdisea？e・h：  

MonathTP．editor．’meafboviruSeS：epidemi0logyand  

ecology．BocaRaton（罰U：CRCPress；1988・p・137－57・   

4‘PastorinoB，Muyembe一触mJJ．BessaudM，TbckF，  

TblouH，DtJrandJP，Peyre丘tteCN．Epidemicrestu葛enCeOf  

ChikungunyaviruSindemocraticRepublicoftheCongo：  
identi丘cationofanewcentral臆canstrain．JMedViro1  

2004；74：277－82．   

5．ThonnonJ．SpiegelA．DialloM，DiailoA．Fonten山eD．  

ChikungunyaViruSOutbreakinSenegalin1996and1997．  
BunSoePathol馳旧t1999；92：79－82．   

6．LAnCiottiRS，LudwigMLRwagu血aEB．Lutwama汀，Ⅹrm  

TM．XarabatsosN．CroppBC，MillerBR．Emergenceofepi－  

demicO’nyong－nyOng鮎verinUgandaaftera35－Year 

absence：geneticcharacterizationoftheviruS．Virology  

1998；252：258－68．   

7．SahzzoJF，Gon裏山eヱJP，HerveTP，GeorgesAl．Epidemi0－   

lo由CalstudyofalboviruSeSintheCentralAhican  

Republic：demonstra・tionofChikungunYaviruSduring  

1978aLnd1979．BullSocPathoIExotFiliales1980；73：  

390－9．   

8・CareyDE．MyTSRM．D鱒amit2ICM．1adhavM，ReubenR・  

The1964chikungunyaepidemicatVbuore．’SouthIndia，   

includingob＄erVationsoncon口Ⅲentdengue．血nsRS8C  

取OpMedHyg1969；63：434－45．   

9・PorterKR．恥nR．IstaryY．SuharyonoW，SutaryoWdjqjaS，  

Ma’RoefC．LisdyaningsihE，ⅩbsasihH，HuestonL，  

McArdlel．，臆ieM．AserolositalstudyofChikungunya  

ViruStranSmissioninYbgyakarta．hdonesia：eVidencefor  

the丘rstoutbreaksince1982．SoutheastAsian1取opMed   

n血He出血2004；35：408・15．  

10・NimmamityaS，HalsteadSB，CohenSN，Mar由OttaMR．  

1340 TRANSFUS10N Vblume48，Ju吋2008  

DengueandchikungunyaviruSinLbctioninmaninThai－   
1and，1962－1964．Ⅰ．Obser帽tionsonhospitalizedpatients   

withhemorrhagicfever．AmrnopMedHyg1969；18：954－  

71．  

11・TheinS，hLinnM，AaskovJ，AnngMM．AyeM．ZawA，  

MyintA・Developmentofasimpleindirectenzyme－1inked   

immunOSOtbentassayforthedetectionofimmunoglobu－   
1inMantibodyinserumfrompatientsfollowinganOut－  
breakofchikuJlgunyaViruSinfectioninYhgon，Myanmar．  

廿msRSoc取opMedHyg1992；86：438－42．  

12・BorgheriniG，PoubeauP．StaikowskyF，LeryM．LeMoul1ec  

N，BecquartJP，WenglingC，MichaultA，PaganinF・Out－  

breakofchikungunyaOnReunionIsland：earlyc血icaland   

laboratory鮎attmsin157adultpatients．ClinIn鮎ctDis  

2007；44：140ト7．  

13・Lambertl，CoutLLrierE．Ⅵ山1antV・hfectionachikun許l－  

nya・Etudedescriptivede＄mSimporti＄enFrancem6tro－  

pohtaine，2005－2006．Saint－Maurice：InstittltdeVeine  

Sむ1it血ぢ2007．  

14．虫rollardC，DeⅥ止kH，Pi1lonelJ；Groupe〝EstimationQuan－  

titativらduRisquedeContaihinationd’unDondeSangpar  

desAgemtsIn鮎ctielⅨ．nEstimationquantitativedurisque  

decontaminationd’undondesangpardesagentsinfec－  

tieux．Saiht－Ma血ce：hstitutdeV白山eSamitaire；2007．  

15．BiggerstaffBJ，PetersenL軋由timatedriskoftransmission  
′  

OftheWestNileviruSthroughploodtmnsfu由onintheUS，  

2002．取am血l或on2003；43：1007－17∴  

16．FleissJLStatisticalmethodshrratesandproportions．2nd  

ed．NewYb止：W餌郡1981．  

17．SarkarJX，PavriXM，ChatterjeeSN，ChakravartySKAnder二  

SOnCR・V址olo由Calandserologicalstudiesofcasesof  

haemorrhagic鮎verinCalcutti．Materialco11ectedbythe  
Calcuttaschooloftropicalmedicihe．hdianJMedRes  
1984；52：684－91．  

18．ⅦughnD叫GreenS，払1ay血aLrOOjS．hnisBL，Nimman一  

山けaS．Sunt叩akomS，Ro血manALEn血s恥Nisal壬血九  

DengueintheeartYfbbrilephase：Viremiaandantibody 
re＄POnSeS．Jln鮎ctDis1997；176：322－30，  

19・GublerDJ・S血aryonoW・取nR・AbidinMISieA・Ⅵraemia  

inpatientswithnatural1yacquireddengueinfection－ 
WorldHealthOrgan1981；59：623－30．  

20・GuzmanMG′KouriG・Dengue：anuPdate・1血cetI血ねct  

Dis2002；2：33－42．  

21．LaurentP，LeRouxKGrimrdP，BertiIG．NazeF，PicardM，  

StaikowskyF．BaLrauG，Sdh臆neckerI，MidlaultA・Deveト  

OpmentOfasensitivereal－timereversetranSCriptasePCR   
■assaywithanintemd00ntrOltodetectandquantiBr  

dl汰un訃mya血S．C血Cbem2007；53：1408－14・  

22．WhtermanSH，NovakRl，SatherGE，Bai1eyRE．Riosl，  

GublerDl．DenguetransmissionintwoPuertoRican  
COmmuhitiesin1982．Am1取OPMedHyg1985；34：625－32・  

23．McBrideWJ，MullnerH．Ⅰ．aBrooyJT，WfonskiI．me1993  

dengue2epidemicinNorthQueensland：aSerOSuⅣeyand  

COmparist）nOfhema㍑1utinadoninhibitionwithanEuSA・  

AmJ取opMedHyg1998；59：457－61． 

ヽ l芋  ■  

156   



RISKOFCH）KVVLREMIC BLOOD DONAT10N  

28．PalOlaP．DeLambal1erieX，JourdanJ，RoveryC，VaillantV，  

MinodierP．BrouqtliP．Flal1aultA．RaoultD，CharrelRN．  

NovelchikungunyaviruSVariantintravelersretuming  
h・OmhdianOceanislands．EmergInfectDis2006；12：  

1493－9．  

29．CentersforDiseaseControlandPrevendonandNational   
InstituteofHealth．BiosafetyinMicrobiologicalandBio－  

medicalhboratories（BMBL）．5thed．Washington（DC）：  

USGovemment；2007．  

30．Parsyan九CandottiD．HumanerythroviruSB19andblood  

transfusion－anuPdate．TtansfusMed2007；17：263－78．  

31．BuschMP，CagliotiS，Robertson鱒．McAuleyJD，Tbbler  

LH．B：amelH，LinnenlM．ShyamalaV．TbmasuloP，氾ein－  

manSH．ScreeningthebloodsupplyforWbstNileviruS  
RNAbynucleicacidamplificadontesting．NEnglJMed  
2005；353：460－7．n  

24．Peraul．Catteau（：，MichaultA．ParainC，FavierF．Fin2006，  

300000persornesavaientit‘atteintesparlechikungu－  

nya・EconomiedelaR6union2007；129：16－7・  

25．RenaultP，SoletTLSissokoD，Bal1eydierE．LarrieuS，  

FilleulL，I，aSSal1eC，Thirial，RachouE．DeⅥ此H，IlefD，  

LedransM，QuatresousI．QuenelP，PierreV・Amajorepi－  

demicofchikungunyaviruSinfectiononRellnionIsland，  
France，2005－2006．Am1TtopMedHyg2007；77：727－31・  

26．BiggerstaffBJ，PetersenLR・Es也matedriskofWestNue  

viruStranSmissionthroughbloodtTanSfusionduringan  
epidemicinQueens，NewYorkCity・取anSfusion2002；42：  

1019－26．  

27．Sanchez－GarridoL．Berni1lonP，Delarocque－AstagneauE，  
BrouafdC，P止lonelJ．Santa－01al1aP．DeVhlkH．Desenclos   

IC．Mod蝕sationdurisquedecont乱汀1inationdβSdonsde  

SangparleviruSdel’h‘pa也teA・Joumiesdeveillesani－  

t由re2005，29－30November；Pads．  

Vofume48．July2008 TRANSFUS10N1341   

157  



158   


