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UnexpectedlyHighIncidenceofIndigenousAcute  
HepatitisEWithinSouthHampshire：  
TimeforRoutineTesting？  
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Withnotrave＝1istorytQhighlYendemicareas．1t  
has been recognized recent］y as an emerging  
Clinicalentityinasignificantnumberofeconomi－  
CallydeveIopedcountri甲includingUK・However，  
itisstiLlしPerCeivedasararediseaseandroutine  
taboratorYteStingforhepatitisEisnotperformed．  
Aseriesof13casesofhepatitisEIDC．diagnosed  
in a13－mOnth period fromJune2005within  
a sIngle centerin South Hampshire，UK．is  
PreSented．ThesePatients wereidentified after  
impIementing a noveI－SCreenIng algorithm that  
introducedroutine，hepatitisEserologLCaIinves－  
tigations．Patientswer畠middIeaged orelderly  
andmaleswereafFectedmorecommon竃y．Four  
Patients（31％）required hospitaIadmission．A”  
reversetranscriptase－PO（ymerasechain reaction  
（RT－PCR）confirmedcasescarriedhepatitisEvirus  
（HEV）genotype－3，Which bore c10Se SequenCe  
homoIogYtOHEVcirculatinginUKpigs．Noneof  
thesepatientsrecaHedeating undercookedpork  
PrOductsorc（osecontactvvith、Pigs during the  
2monthsprecedingtheonsetofacutehepatitis．ln  
COmParison．duringthesame period．onlYtWO  
CaSeS Of hepatitis A and five cases of acute  
hepatitis8werediagnosed．Thesedatai（tustrate  
theimportanceofintroducingroutinehepatitisE  
testingIna］IpatientsvvithunexpIainedacute暮iver  
disease and absence ofrelev畠nttraveIhistory．  
RoutinetestingcancIarifYhepatitisEepidemio－  
IogywhilstimprovingthecIinicalmanagementof  
Patientswithacuteliverdisease．｝．Med伽L  
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HepatitisEviruS（nEV）isa smal1non－enVeloped  
viruS，withasingle－StrandedRNAgenomeofpositive  
POlarity．First documented as the cause ofl10n－A，  
non－Benterica11ytransmittedhepatitisintheeighties  
［Gandhietal．，1982；Balayanetal．，1983；Bradleyand  
Maymard，1986］，HEVwasclonedandsequencedinthe 
earlydneties［Reyesetal．，1990；Tametal．，1991】and  
Classifiedasthesolememberofthegenus軸uIT・uS，  
fhmi】y鞄euiriche，in2004【Emersonetal．，2004】．In  
developingcountries，Whetesa血i也止ionispoor，HEVcan  
CallSeepidemicsofacutehepatitisEwhenthewater  
Supplyis fbcal1y contaminated tTsega etal．，1991；  
Naik et al．，1992；Rab etal．，1997】．In this setting  
hepatitisEisgeneralb，amilddiseaseofyoungadults；  
however，pregnant WOmen may Suf艶r signi丘cant  
morbidityandmortality（Hussaimietal．，1997；Kumar  
etal．，2004；Bocciaetal．，2006］．Indevelopedcountries，  
bycontrast，hepatitisEisasporadicdiseaseidentified  

no travelhistory to highb endemic areas hasbeen  

“  

でbisformappearStOafrbctpredominan也yelderlymales  
【Sainoknmietal．，2004；萄a2：etal．，2005】．   
Geno伽ping of HEV hasgiveninsightsintothe  
epidemiology ofthisinfection．恥ere arefour main  
genotypesofHEV．HepatitisEindevelopingcountriesis   
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DeSilvaetal．  

hepatitisEmChadbeendetectedinUXin1999［Mc  
Cruddenetal．，2000】，ispartofanenl1anCedsurveuanCe  
programfbrthisinfbction，inEnglandandWales．  

HEVSerology   

HEVIgMandIgG serology was performed using  
theGeneLabELISAassays，tWOimmuneenzymatic  
COnmerCial tests based on recombinant antigens  
fromHEVgenotypesland2（GenelabsDiagnostics，  
Singapore）．Bothlaboratory test resu）ts wereinter－  
pretedaccordingtothedirectionsgivenbythemanu－  
fhcturer：al1sampleswithanOpticaldensibTgreater  
thanthe cut－Ofrwas considered positive．Apositive  
HEVserologywascon丘rmedbyadditionallyt七Stinga  
fonow－upSample．   

ⅡEVReverseTranscriptase－PolymeraseChain   
ReactionAssay（RT－PCR）andGenotypizlg   

Samples reactive by the HEVIgM and／orIgG  
assayswereadditional1ytestedfbrHEVRT－PCRand  
genotyped，ifHEV－RNAwasdetected，attheCenterfbr  
InLbctions，HPA，Lendon［tiazetal．，2005］．  

ClinicalFeaturesandLaboratoryResults   

Fifteen cases ofacute hepatitis E wereidentified  
between May2005andJune2006．Two cases were  
diagnosedinpatients ofIndo－Pakistaniorigin who  
hadtraveledtothelndian subcontinentint．herecent  
past．ThirteenpatientswereBritishofwhiteEuropean  
ethnicity，reSidentinthreeurbanareaSwithinalO－mile  
radiusofSouthampton，Ha皿p＄hire，UX（Fig．1）andhad  
nottraveledtohigh1yendemicareasin．the2mont．hs  
prior toidentification ofraised serumALT．Eight of  
the13patients（62％）returned the contact－traCing  
questionnaire、Twopatientsatesheufishandthreeate  
liverpateofunspecifiedanimal0rigininthe2months  
priortothedetectionofacutehepatitis．Itisnotkn0wn  
Whetherthiscons11mptionwasoccasionalorhabitual．  
During the same period no patient had consumed 
undercookedporkmeat orhadbeenin contactwith  
Jaundicedindividualsorfhrmamimals，includingpigs．  
Fivepatients（38％）weredogownerS，butnodiseasewas  
reportedintheirpets，   
TableIsummarizesthepatients’clinicaldetailsand  
laboratoryresultsofhepatitisErDCcases・Themedian  
agewas71years（rangeof46－85years）with6（46％）  
being75years ofage or older；11（85％）weremale．  
Twelve of the13imitialsamples were collected at  
thepeakoftheALTvalueandthe13thwascollected  
2weeksaftertheonsetofjaundice，WhentheAIJTvalue  
hadnomalized．HEVRNAgenotype3wasdetectedin  
8／12（67％）patientsintheacutephaseofthedisease・  
TwoHEVRNApositivepatientshadatypicalserological  
PrOfiles：One had only a detectableIgM re戸POnSe，  
withoutameasurableanti－HEVIgGrespohselnSpite  
ofrepeatanalysesseveralweekslater，Whiletheother  
PatienthadonbrdetectableIgG．   
Thedinicalpresentationsweresimi1arinmostcases・  
Typicalたatureswerea2－3weeksprodromeofmalaise，   
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causedbygeno吋pesland2．However，hepatitisE18Cis  
causedbygenotype3inmostcountriesandbygenotypes  
3and4inJapan［Lu et al．，2006；Okamoto，2007】．  
Genotype4c？uSeShepatitisEinChinawhereitappears  

tobeincreaslnglycommoncomparedtogenotypel［Li  
etal．，2006】．Critica11y，HEVgenotypes3and4are  
knowntoinfbctarangeofanimals［Wangetal．，2002；  

Michitakaetal．，2007】，Particularlypigs【Banksetal．，  
2004；Zheng et al．，2006；HerremanS et al・，2007］，  
suggestingthatexposuretoanimalsorzulimalproducts  
may bethe source ofinfbctionin humanS・Indeed  
acquisitionofhepatitisEIDCbydietaryconsumptionof  
wi1dboar，deer，andpigmeatorviscera，COntaminated  
withHEV，hasbeendocumentedinJapan【Teietal．，  
2003；Yazakietal．，2003；Takahashietal．，2004；Masu血  
etal．，2005］．   

HepatitisEIDCwas丘rstreportedasaclinicalentity  
intheUnitedKingdom（UK）7yearsago，fbllowinga  
report offbur cases［McCrudden etal・，2000］・Sub－  
sequentinvestigations of stored serum Samples，  
togetherwith enhanced prospective surveillancein  
severalUXcenters，haveshownthathepatitisEIDCis  
indeedanunder－diagnoseddiseaseinUK［tjazet■al．，  
2005；Lewis et al．，2006；Dalton etal．，2007】．Tbe  
relativelylowsensitivity［Zhangetal．，2002；Mansuy  
et al．，2004；Myint etal．，2006】and highcosts of  
currently available diagnostic tests have meant that 
they are not used routinelyinthe diagnosis ofun－  
explainedabnormalhverfunctiontests．Therefbre，t・O  
date，SyStematictestingLbrhepatitisEisnotroutinely  
per鮎rTnedinUXdiagnosticlaboratories，andthetrue  
incidenceandtheclinicalimpactofthisdiseaseremain  
tobefunyclarified．  
Inordertoaddressthis，anOVeldiagnosticalgorithm，  
introducingroutinetestingforantibodiestoHEV，WaS  
de且nedandimplemented，Theexperienceofasingle  
diagnosticcenterinHampshire，UK，ispresented．  

】ⅧETIIODS  

Patients and Samples 

ThisworkwasperformedatSouthamptonUniversity  
HospitalNHS Tmst．Between May2005andJune  
2006，139（70fbmales，69males）serumSamplesreceived  
at the HealthProtection Agenqr（HPA）South East  
Regional1aboratoryofSouthaLmptOn，Whichwereneg－  
ativefbrmarkersofacuteinfectionbyhepatitisviruSeS  
A，B，C，Epstein－Barrvirus（EBV），andcytotnegal0viruS  
（CMV），andwithanALTlevelgreaterthan300IU几  
（normalrangeoflO－40IUnJ），WereteStedfbrHEVIgM  
andIgG．   
Au patientswith1alx）ratX）ry data consistentwith  
acutehepatitisEwereinvestigatedfortravelhistoryto  
highbTendemicareasinthe2monthspreceding野mptOnlS  
OnSet．Whenevertravelhistorywas negative，pa丘ents  
WereaSkedtocompleteaquestionnaire，WhidlaSSeSSed  
COntaCtSwithanimals，including pigs，dietaTy habits，  
andexpswetootherjaundicedindividuals．Thequestion－  
naire，developed bythe CenterforI血ons，trPA，  
Lendon（www．hpa．org．uk），a氏ertheinitialcases of  
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Fig．1．SouthH叫旭hire．Proportionofpeopleabovest＆tePen8iorLage（65year＄formenmd60ye且rBLbr  
WOmen）且∝Ordil堵b2001pqnlla血αnSu8血h：Sou也ampbm16．5％，Bas也ei由17．1％，帥g叫nNew  
Fore或25．6乳End且nda皿dWde＄1乱4％）．  

fever，andanoremi・beforepre9en血gtotheirgeneral  
practitioner．Ten ofl亭patient8（77％）complained of  
jaundice and dafk urine，Su鮮Stive ofliver disease，  
Whiht3（23％）hadabdominalpain．Scvenpatientswere  
血bhospihland氏〉ur（31％）werea血由触d．M  
levelsvariedbetween3008nd6，777ItJ几（normalrange  
OflO－40IU几）．Liver野ntheticfunction，aSdeten血ed  
byinteruationa）normalizcdra也0（INR）estima也on，WaS  
impairedin two individuals（a third patientwith  
raisedINRwason00nCOmitantWarfarintherawsince  
theimplantationofaprostheticheartValve）．Tbeseverity  
Ofthei山ICSSCSmayhavcban（カntributedtDbytheco－  
morbiditie8thata柁PreWalentintheelderbrpqpulation．  
FourindividualshadtypeⅡdiabetesmellitus，threehad  
hypertenSion，andonedrankalcoholtolevelsabmethe  
UKDepartmentofI‡edthrec皿mehdatio7W（www．dh．  
gt）V．uk／en／pohwandgtddanoenleahhandsocialcaretOpics／  
d00hdmisus；Ⅵ∋指im or 7．06．2007）．Twdve out or  
13patient8madea00m由eterwerya鱒erabmt2wedks，  
butonepa塩entdied2monthsa氏erdleaCuteⅢn鰯from  
ridhtlowerkhepneummia．恥deathwasmostlikebT  
unrelatedtohisHEVinfection．  
Ins11mmary，bytheuseofanovel－teStingalgoritlm，  
15casesofacutehepatitisE，Ofwbich13werenottravel  
associated，havebeenidenti＆edina13－mOnthperiod．  
Bycomparison，duringthesameperiodonlytwocasesof   

acutehepatitisAandfivecasesofacutehepatitisBwere  
identi魚ed，1eadingtotheinferencethathepatitisEIDCis  
Signi舌candyunderdiagnosed．  

DISCUSSION  

Ina13－mOnthperiodacutehepatitisEmChasbeen  
identifiedin13individualsresidentintkeetownsof  
COaStalHampshire，UX，with a totalpopulation of  
about340，000inhabitant＄（Fig．1）．1ntheeightcases  
diagnosedduringtheviraemicphaseofthedisease，  
HEVgenotype3wasdetectedCrableI）．Thisgenotype，  
COmmOnlycirmlatinginpigs【声anksetal・，2004；Teo，  
2006】，ha8abobeenrβCOgnizedintheotherc＆SeSOf  
hepatitisEIDCreportedinUX，SuⅡ皿arizedinTableII・  
ApossibleriskfactorforacqhiringhepatitisETDCwas  
identi鱒edintwopatientswhoateshe11fish【Medlnik  
etal．，2001；Ibizumietal．，2004；tiazetal．，2005】during  
仇e2mon払spre成ng仇畠山ness．   
Themqiorityofthesepatientswereelderbrmale＄  
（88％，TableI）．Itisnotcl甲∬ifgen9tyPe3isattenuated  
in pathogenicity，thus causing preferential1シovert  

diseasein more su5αptible hostslike elderbrindi－  
viduals，Orifolderpeople，particularlymal飴，havea  
greaterriBkofexposuretOHEVduetobehavioralor  
environmehtalriskfhctors．ThispeCuliarandpuzzling  
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TABLEI．Patients，ClinicalDetailsandLaboratoryReBul七8OfHepatitiBEIDCca8eBa80btainedFromtheFir8tSerumSampleTeBted  
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h別血binnor叫VdueO－20岬10此  
仁Onwa∫血血slnCe199臥  

TABLEII．PublishedCaBeSOfAcuteHepatitisEJDCinEnglandandWales  

Location  Period  Number of ctlses Age（year8）  Sex  

Southampton，Hamp8hire〔McCrudden   
etalリ2000］  

Truro，Cornw811【Levineetal．，2000】  
Hun，EastYork811ire【Jary，2005】  
Birmingham，Midlands【Sadleretal．，2006］  
C8rnWauandSouth－WestDevonmaltQn  

Case日detec毎dins】ngle   
Centers  

1999  

1999  
2005  

2005（5・mOnthperiod）  
March1999－SeptembeT  

2005  
1997－2003   

January－June2005  

4  41，44，70，71  1Male，3fbmales   

1  61  Male  
1 54 Male  
ー 二二‥  

21h 

17ぐ  Medianage70 13Males，4砧Inale日  

24d  Medianage59 20Male＄，4tbmaleB  

etal．，2007j  
CumulativodataofEngland NationalsuT・Vey［tiazet止，2005］  
and Wales 

Nation8181irvey［Lewisetal．，2006］  

A2／8PatientswereRT・PCRpo8itive，OnePatientwithgenotype3whiletheotherwithgenotypel（thel8tterhadbeeninrecentcontaLCtwithajaundicedindividualretumingfrornPakiBtan）．  
bliEV酢nOt押88detectedin16J21（76％）ca占eS．  

whi。h9weregen。ty。e3．  
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IndigenousHepatitis   

demogr8phicfbatureWaSpreviouslydocumentedina  
nation－wideUXstudy［tiazetal．，2005］of17hepatitis  
ETDC casesdiagnosedbetwee一一1997and2003inindi一  

viduals，140fwhom（82％）1ivedincoastalandestuarine  
areas，aS are the onesfoundin our studyin the  
SouthHampshireregion．tiazetal．【2005］pointedout  
the confounding e飴ct ofolder age onth9Place of  
residence．Tusbiasmightnotberelevanttothisstudy  
wheretheelderlypatientsaffbctedbyacutehepatitis  
Ebelongdtoappulationwもich，OnaVerage，appearS  
youngereomparedtothatintherestofEnglandand  
Wales（www．statistics．gDV．uk／census2001，Fig．1）．   
AlthoughdocumentedinotherEuropeancountries，  
Asia，andUSA［vanderPoeletal．，2001；CleⅡlente－  
Casaresetal．，2003；Widdowsonetal．，2003；Butietal．，  
2004；Amonetal．，2006；Peronetal．，2006］，hepatitis  
EIDCisstillconsideredan11nCOmmOndisease．Arecent  
reportbyLewisetal．【2006］suggeststhathepatitisEIDC  
inUKisunderdiagnosed．However，implementationof  
routi血eserologyforhepatitisEishamperedbythe  
that cuzTentbr avai1able antibody assays，based on  
HEVgenotmsland2，1adksensitivityninetal．，  
2000；Myint et8l．，2006］．This has been attributed  
to severalfhctors ofwhich the main oneislikely to  
be thatthe currentbT aVailal）1e recombinant HEV  
PrOteinsusedintheassay野StemSmaynOtincludeal）  
relevant血munogemicBcellepitopesencodedwithin  
the HEV genome【Wang？tal・，2001；Zhangetalt，  
2003；Zho11et al．，2004】．Additiona11y，the genetic  
diversib，between HEV genobTPeS［Lu etal．，2006］  
WarTantStheindusionofeachHEVgenotypeinfuture  
dia訂10S伝ckb．  
Inspiteoftheirhmitations，mentbravai1ableanti－  

Ofthis emerglng disease．This consideration guided  
thedeci8iontorⅢtinebrincludehepatitisEtestingin  
0ur1aboratory．Cases両thasigniAcantb，derangedALT  
Value were te血d，inordertotarget acute hepatitis  
OfdinicalimportanCe．Byadherencetothisalgorithm，a  
pidこⅦprateOr9．3％wasobt血d．  
InasituationofstiboptimalperfomanCeOfcurrently  
avai1ableantibodyassays，RT－PCRrepresentsa11Sefu1  
COmpleme血γ血a騨10S血t001【Jo也汰uェnaretal．，2006】．  
Althoughthe duration ofviraemiais variable（丘om  
fbwdaystofewweeks）（1，10）aserumSamPleco11ectedat  
thepeakofAIlrvalue8hasahighchancetobeRT－PCR  
positivethuscl咄ngcBLSeSOfacutehepatitisEwith  
atypicalsemlogicalprofi1es，aS Lbundintwo ofour  
Patients（T8bleII），inchldingHEVseronegativecases  
【Linetal．，2000；ManSuyetal．，2004】．   
Theimidenoeofhep8titisEuCinourcentcrexcocded  
thefrequenqy of acute hepatitis A（two cases）and  
hep如itisB伍vecase由．InUX，WherehighstiLndardsof  
Sanitationandvaccinationprogramshavesignificantly  

【Lewisetal．，2006］．Thehigh丘equenqobservedino  

287   

remained undiagnosed，aS Wellas a trueincreasein  
incidenceinrecenttime．  

In conc）usion，itis00nSidered that these魚ndings  
support the case for more widespread HEV testing 
accordingtoclearbrde丘nedcriteriaandweproposean  
efrbctivealgorithmfbrthispwpose．ThisiscruCialnot  
Onb，fbr surveillanCe purPOSeS and to clarify the  
epidemiologyofHEVinUK，butalsofortheappropriate  
management Of affbcted patients．In cases of acute  
hepatitis・Whereinitialhistoryandviralmarkerr？Sults  
arenegative，autOimmunehepatitis，andidiosyncratic  
drugreaCtionsareimportanttOCOnSiderinthedi鮎r－  
entialdiagnosis，withimplicationsEbrmanagementand  
prognosis・Thus，intheabsenceofHEVtesting，patients  
withunexplainedraisedtransaminasesmayunneces－  
Sarilyprogresstohverbiopsy，empiricaltrialofsteroids，  
OrwithdrawalofpresumedoffbndingdrugS．Considera－  
tion ofHEVinfectioninindividualswithout travel＿  
associatedriskfactorsfbracutehepatitismayhavea  
m由Orimpactonclimicalmanagement．  
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別紙様式第2・1   

番一考8  医薬品  

医薬部外品 研究報告 調査報告書  
化粧品  

働番号・報告回数 
離日 新区分        厚生労働省処理欄   

①乾燥抗HBs人免疫グロブリン  

一般的名称    ②ポリエチレングリコ←ル処理抗HB畠人免疫グロブリン  顧究報告の  公表国 フランス   
販売名  公表状況   

（企業名）  

北Ⅴは急性肝炎の原因となる病原体であって、慢性肝炎に進展することはないと考えられている。我々は、HEV急性肝炎の14症例を確認  

したが、3名の患者は肝胤9名の患者は腎臓、2名は腎臓と膵臓を移植されていたこ患者は全員、血清HEVRNAが陽性であった。8名の  
使用上の注意記載状況・  

研  その他参考事項等  
植から診断までの時間は極めて短く、リンパ球数並びにCD2、CD3及びCD4T細胞の数は、慢性肝炎に進展した患者では著しく低かった。  

究  す。  

報  2．重要な基本的注意  

昏  
（1）本剤の原材料となる血液については、HB5抗  

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  

しJ 概  

l  

ている。更に、プールした試験血膿については、  

椚Ⅴ－1、mV及びHCVについて核鱒増幅検査（NAT）を  

要  実施し、適合した血紫を本剤の製造に使用してい  

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ⅡBs抗体を含有する血  

報告企業の意見  今後の対応   購を原料として、Cohnの低温エタノール分画で待  

た画分からポリエチレングリコール4000処理、          少なくとも免疫抑制剤を投与されている臓＃移植患者においては、HEV感染が慢性肝炎に進展し得るとの報告で      本報告は本剤の安全性に   

ある。  影響を与えないと考える   DEAEセファデックス処理等により抗HB5人免疫グ   

本剤から皿Ⅴが伝播したとの報告はない。万一、原料血粟に肥Ⅴが混入したとしても、EMCおよびCPVをモデルウイ      ので、特段の措置はとらな   ロブリンを濃縮・精製した製剤であり、ウイルス   

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活化・除去されると考えて      い。  不括化・除去を目的として、製造工程において   

いる。  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こと。   

⑳   
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SU〟＝MARY  

HepatitisEviruS（HEV）isconsideredaサagentreSpOnSibleforacutehepatitisthat  
doesnotprogresstochronichepatitis．Weidentified14casesofacuteHEVin良c－  

tioninthreepatientsrecelVlnglivertransplants，ninereceivingkidneytransplants，  

andtworeceivingkidneyandpancreastransplants．Allpatientswerepositivefbr  
SerumHEVRNA・Chronichepatitisdevelopedineightpatients，aSCOnfirmedby  

persistentlyelevatedaminotransftraselevelsトSerumHEVRM，andhistologic良a－  
turesofchronichepatitis・Thetimefiomtransplantationtodiagnosiswassignifi－  

Can叫Shorterandthetotalcountsoflymphocytesandof－cD2，CD3，andCD4Tcelk  
WereSignifican吋1owerinpatientsinwhomchrbrlicdiseasedeveloped．  

CUTEHEPATITISCAUSE工）BYTHEHEPATITISEVIRUS（HEV）ISENDEMICIN  
developlngCOuntriesandappearstobeanemergingdiseaseinindustrial二  
izedcountries．1・之Seroprevalencestudieshavereportedanti－HEVIgGanti－  A  
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KamarattheDepartrnentofNephroIogy，  
DialysislandMuJtiorganTransprantation．  
⊂HU Rangueil．TSA50032．31059Tou・  
louse⊂EDEX9．Fran⊂e，Oratkamar．n＠  
⊂hリーtOulou5e九   

NEngりMed2008；35g：さ11－7．  
⊂0押せf◎2鵬gM‘J∫幻du5e洋∫仙d加l∫∝ね坤・   

bodiesin6to16％of－renal－tranSplantreclplentS．3，4ThishepatotropicRNAviruSis  

Oftennotfu11yconsideredorroutinelysoughtincasesofacutehepatitisinreclpl－  
entsofsolid－OrgantranSPlants．OnlythreecasesofacuteH玉Vinfectionhavebeen  
reportedinorgan－tranSplantreclplentS．S7EventhoughtwocasesofpersistentHBV  

infさcdonhavebeenreported，印HEVisconsideredanagentresponsiblefbracute  
hepatitisthatdoesnotbecomechronic．10   
Wereporthere14casesofacutehepatitisEin丘ctioninorgan－tranSplantreclpl－  
ents・WesuggestthatHEVinfさctionmayevoIvetochronichepatitisinimmuno－  

COmPrOmisedpatients．  

PATIENTS AND METHODS  

BetweenJanuaryl，2004，aIldDecember31，2006，allrecipientsofliver，kidney，Or  
kidneyandpancreastransplantsattendingouroutpatientandinpatientelinicswho  
PreSentedwi［h unexplained short，termelevationsofliver，enZymelevels were  
SCreenedforHEVinfectionbyserologicandmolec血rtooIs．Patientschronically  
infectedwi［hhepatitisB，C，OrDviruSeSWereeXCluded丘omthestudy．Biliary－traCt  
COmplicationswereru1edoutbyabdominalultrasonography．Tbxin－anddrug－  
relatedcausesofabnormalliver－hnctiontestresul［swereru1edoutbypatienthis－  

tory・Four［eenof－217patients（6．5％）testedpositiveforserumHヱVRNA．  

811   N ENGLJM【Dう58；8 www皿旦困．ORG FE8RUARY21．之0（〕g  
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Anti－HEVstatuswas determined byanen一  

之ymeimmunoassay（HEVEIAAbbot8・H上VRNA  

inserumJandstooIwasdeteムtedbyreal－time  
polymerase－Chain－reaCtion（PCR）amplification  

（取qMan，AppliedBiosystems）ofa189－bpprod－  
uctlocatedintheORP2reglOn．11Strainswere  
SequenCed and comparedwith re良rence HEV  
Strains但enBank）．The grades and stages of  
Chronichepatitiswereassessedaccordingtothe  
Metavirclassi自cadon．1Z   

Propordonswerecomparedbythechi・Square  
testorFisher，sexacttesLQyantitativevariables  
Were COmpared by the nonparametric Mannこ  
Whitney，Friedman，andWikoxontests．APvalue  
oflessthanO．05wasconsideredtoindicatesta－  

tisticalsignificance．  

RESULTS  

PREVALEN⊂EOF▲NTトH亡VlgG  

Al1patientswhoreceivedakidneytransplant（241  
recipients）oralivertransplant（86recipients）be－  

tweenJanuaryl，2004，andDecember31，2006，in  
thedepartmentofnephrology；dialysis，andmulti－  

OrgantranSPlantationweresereenedforHEVinfec－  
donatthetimeoftransplantation・Theprevalence  
Oran止H玉ⅤIgGwas13・5％鈷rallreclplentS，  

掴・5％ぬrkidneyrecJPlentS，andlO．4％fbrliverre－  

Clplent＆  

⊂LINI⊂AL▲ND810LOGl亡PRESENT▲T10N  

Weidemifkd14patientswithasoud・OrgantranS－  
plant（31iverrecipients，9kidneyrecipients，and  

Mosinくe  
Patient Organ HEV  Y飼rS  Transplan－  
N0． Twspbn瞳dln餌on†Dono咤 OrAge Sex tation  

lnitblOr騨n  
Disea5e  

Akoholi⊂drrhosis  

Al⊂Oholkdrrhosis  

WIson■sdisease  

Thrombotkmi⊂rO－   

ang10Pathy   

Malbrmative  
uropathy   

】nterstitial   

nephropathy  

IgA nephropathy 

⊂res⊂enticg暮om・   

erulonephritis  

〟por【■sdisease  

】両erstitia】   

nephropathy   

⊂hroni⊂glom－   

erulonephritis  

lgAnephropathy   

Diabetesme‖旺us  

Diabetesmel軌us  

lmmunoざuPPreS∫ive  

Therapy  
ncr01imus／my⊂OPheno・  
latemofbtiり虞かoid 

職⊂r01imus／my⊂OPheno・  

latemofit昨年rdid  

Ta亡rOlimu5／my⊂OPheno－  

latemofi叫鏡eroid  

Mycopheno（atemo毎til／  

或erojd  

Everdlimus／my⊂OPhenoニ  

Iatemofetiりsteroid  

Sir01imus／my⊂OPheno一  

Iate寧Odium／如roid  

Siro＝mus／SterOid  

⊂y⊂】ospoパnA／my⊂OPhe－   

nolatemo伝til  

Sirolh巾us／或eroid   

⊂y⊂tOSPOdnA／my⊂OPhe－   

nol離emぬiり或e和id  

⊂ydospoHnA／SterOid   

Ta⊂rO（i叩uS／my⊂OPheno－  

latemofitiりsteroid  

職αOlimus／azathioprine／   

steroid  

屯⊂r01imus／my⊂OPheno・   

tatemofもtil  

lndudbnlmαaPy  

None  

8asiliximab  

None  

8asiliximab   

Rabbitantithymo・  

⊂舛eglo♭ulins   

Basiliximab  

None  

Rabbitantithymo一   

郎eglobulins  

Rabb如ntithymo■   

叫egIo♭ulins  

Rabbitant肋ymo一   

叫eglobu】iれS  

Ra♭♭itantithymo一   

叩egIobulins  

Ra♭bitantithymo一   

郎egIob＝lins  

Rabbitantithymb・   

C舛eglobulins  

Rabbit叩tithymo一   

郎eg】obulin5  

Chroni⊂ ⊂adaver 5プ  M  6  

⊂hroni⊂ ⊂adaver 67  M  53  

⊂hronj⊂ ⊂adaver  28   F  lO  

⊂hroni⊂ ⊂adaver 49  M  lO   

ResoIving ⊂adaver 34  M  90   

Resofving Living 33  M  57   

⊂hroni⊂ Gdaver 63  

Res01ving ⊂adaver 42  M  16g   

⊂hfonk ⊂adaver 30  M  4g   

Reso】ving Cadaver 51 M  67  

1  Liver  

2  Liver  

3  しiver  

4  Kidney   

5  Kidney   

6  Kidney   

7  Kidney  

8  Kidney   

9  Kidney   

lO  Kidney  

11   Kjdney ResoIving ⊂adaver 62  F lOg   

12 旧dney ResoIving ⊂adaver 2g M  25   

13  Kidneyind ⊂hronk ⊂adaver 55  F  60  
PanαeaS  

14  Kidneyand Chronk ⊂adave－ 5＆  M  27  
Panロ■eas  

☆AJIpatientswereborninFran⊂e・HEVdenotes寸一ePatit盲sEv血s．  
†ResoIvingindicatesdearanceofHEVRNA斤omserumandst00ls，anddlrOni⊂indicatespersistihgeJevatedliver－enZymelevelsanddete⊂t－  
abteRNAintheserumorstoo］satleast6monthsaherthea⊂utePhase．  
‡⊂adaveri⊂donorshadaheartbeat．  
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LIVER HJSTOL．OGl⊂FLNDINGS DUR（NG  

THEA⊂UTEPHASE  

Intheacutephase，90fthe14patientsunderL  
Wentaliverbiopsytoevaluatetheseverityofthe  
acuteepisodeof．hepatitis；theremaining5patients  
declined biopsy・Inliver－tranSplantreclplentS，  

1iverbiopsyalsowasperformedtodetectacute  
r亘ection・The mean（±SD）Metaviractivityand  
nbrosisscoreswerel・3±1．OandO．9±0．6，reSpeC一  
【ively（forassessmentoFdiseaseactlVl坊aMeta－  
VirscoreoFOindicatesnoactivity，1mi1dactiv－  

ity，2moderateactivlty，and3severeactivity；fbr  
as亭eSSmentOffibrosis，aMetavirscoreofOindi－  
CateSnOfibrosis，1portalfibrosiswithoutsept且，  
2aftwsepta，3numerousseptawithoutcirrho－  
Sis，and4cirrhosis）．Thedominantlesionswere  
lobular，withinflammationbutnoballooning，  
andwithspo［tynecrOSisthatincludedacidophil－  
icbodies・Theportaltractwasmildlyormoder－  

ately expanded andincluded aninflammatory  
infiltratecomposedmainlyoflymphocytes．MiJd  
pleCemealnecrosiswasobservedinsixpatients．   

COURSE OF HEV lNFEtTlON 

Immunosuppressivetherapyandtargetimmuno－  
SuppreSSivetrough1evelswerenotmodifieda氏er  
亡hediagnosisofHEVinfとcdon（datanotshown）．  
HEVinfさctionresoIvedinsixpatientsP3％）；Se一  
rumandstooIHEVRNAinthesepatientsbecame  
undetectablewithin6monthsa丘erdiagnosisand  

remainedunde［ectableuntilthelastfo1k）W」uPat  
ameanof12months（range，5to36）Crable2）．  
However，intheeightotherpatients（57％），H圭V  
in良ctionevoIvedtochronichepatltlS，aSindicat・  

edbypersistentlyelevatedliver－enZymelevelsand  
detectableHEVRNAin 

meanof15months－（range，10to24）afterthe  
acutephase．   
AmongthepatientswithresolvingHBVin危c－  
tion，thelevelsofaspartateaminotrans良raseand  
alanineaminotransftrasereturnedtoprein丘ction  
Valueswithinlmonth（fivepatients）or3months  

（Onepatient）afterdiagnosis．Thelevelsofγ・glu－  

taz7Wltrans丘raseandalkalinephosphatereturned  
tobaselil－elevelswithin3monthsa丘erdiagnosis・  
AmongthosewithchronicHEVin丘ction，1iver－  

enzymelevelsremainedabovetheupperlimitof－  
normalatthelastfbllow－uP．Inbothgroups，the  
totalrbilirubinlevelsrapidlyreturnedtoprein丘c－  

tionlevels・Inbothgroups，hematologicandre－  

2kidneyandpancreasrecipients）inwhomacute  
HEVin良ctiondeveloped（Tbblel）．Theacutehep－  
adtisepisodewasasymptOmaticin70fthe14pa－  
tients；these7patientsweretestedforHEVa丘er  
liver・enZymealmormalitiesweredetectedduring  
routinebiologlCeXaminationsthatareperformed  
every3to4monthsa氏erorgantransplantation・  
Theseveno亡herpatientspresentedwithfh［igue，  
di臨1Searthralgias，andmyalgias［hathadevoIved  
overaperiodoflto2weeks．Oneofthesymp－  
tomatic patients also had marked weight loss 
bpproxima［e＆8kg［181b］duringthemonthbe－  
forethepresentingsymptomsappeared）andwas  
icteric．Thesymptomsdisq）pearedwithin2weeks  

afterdiagnosis．Noabnormalitiesweredetected  
duringphysicalexaminationofanyotherpatient・  
Nopatientswerefさbrile，andnonehadtraveled  
outsideFranceduring［heyearbeforetheirhepa－  
titisepisode．Onlytwopatientsreportedhaving  
beenincontactwi【hanimals：Onepatientwith  

chickens and rabbits and the otherwith birds．  
Nopatientshadhadanacuterqectionepisode  
afterundergolngtranSplantation・Immunosup－  

pressivetherapyhadremainedunehangedirlal1  
patientsfbratleast6monthsbeforetheiracute  
episode．Liver－en2；ymelevelsweresignificAntly  
higherthanthelevels3to4monthsbeforethe  
diagnosisofHEVinfさction（’hble2）．   

D】AGNOStSOFH亡VtNFE⊂T10N  

Atadmission，Classiceausesofhepatitis㌣ere  
ru1edout（籠bleloftheSupplementaryAppen－  

dix，aVailablewiththefh11textofthisarticleat  
WWW．nqim．org）．Theftrritinlevelwas567ngper  

milliliter（range，110to2007；nOrmalrange，30to  

380），andtheceruloplasminlevelwasO・35ngper  

mi山山亡er（rallge，0．24toO．47；nOrmalrange，0．20  
toO．45）．Atdiagnosis，HEVRNAwasdeteetedin  
theserumOf．a11patientsandinthestoolofthe  
threepatientswhosestooIwasexamined．PCR：  
amplificationproductsoftheserumHEVof12  
patientsweresequencedandanalyzed．Phylogenet－  
icanalysisrevealedthatallthestrainsbelonged  
to genotype3（GenBank accession numbers，  
EU220992toEU221003）（Fig．1oftheSupplemen－  
taryAppendix）・Wetriedbutfailedtosequence  
thestminsoFtheremalnlngtWOPatients．No  
correlationwasfbundbetweenHEVRNAeoncen－  
trationandeitherliver－enZymelevelsorliver－aCtiv－  

1tySCOreSatdiagnosis．  
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Ta♭le2．u血Fur［dioninPatkntswidlHEV［nfkdon．  

Patient  Timeof   
No．  Measurement  
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Ta♭l 

AIanine  Aspa佃鹿  γぷIuumyト  
Ami恥t柑血e☆ Amiqotm血se†廿ans危rase‡  

Patient  Timeoト   

No．  Measurement  Bilirubi鴫  Liverβiopsy   

Mぬ正r  んイef8〟√  

αdレ吋5CO作『 ♪わmぷ∫～の化身  川扉持／Jfkr  
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Median  

Baseline  

4
 
 
】
J
 
 
′
b
 
 

1
 
．
4
 
 
っ
▲
 
 

l
 
l
 
 

23  う之   

115  167   

40  79．5  

26  

Diagnosk††  24・a  

Follow・uP‡‡  59  

☆ NormaIva［uesfbra［anineaminotransferaserange斤om5to34unitsper＝ter．  
†Normalvaluesfbraspartateaminotransfさraserangefrorn3to30unitsperliter・  
‡NormaJvatuesfbrγgIutarnyJtrans伝raserange斤om7to38unitsperliter・  
‡To⊂OnVe代Valuesforbi■iru♭in’ton両⊂rOmOlesperJiter，rnurtiplyby17iNormarvalues．rヲnge丘om2to2imgperdeciliter・  
¶Forassessmentofdiseaseactivity，aMetavirs⊂OreOfOindi⊂ateSnOadivity．1mildact，Vfty，2moderateadivity．and3severea⊂tivity・  
IFora5SeSSmentOf紬rosis，aMetavirscoreofOindkatesno6brosis，1portalfibrosis涙thoutsepta．2afewsepta，3numerousseptawith－   
out⊂irrhos】s．and4drrhosis．  
ir＊Patient2hadsubstantialakoho．consumptionbeforethea⊂utePhase・  
††Thediqeren⊂eS♭etweenvaluesatbaselineandatdiagnosisaresignincantfbralanineaminotransfbrase・aSPartatearninotransferase，and   
γTglutarnyltransfもrase（P＝0・001）andfbr♭ilirubin（P＝0・02）・  

‡‡TTled龍ren⊂eS♭etweenvaluesatdiagnosisandatIastfol（ow－uP（median・15months）are扇gn捕⊂antforalanineaminotransfbrase  
（P＝0．003），aSPartateaminotrans毎rase（P＝0・02），andγ－gJutamyltrans俺rase（P＝0・03）・  

R亡SOLV‖VG V亡RSU5⊂HRONl⊂HEVI川下E⊂T10N  

Duringtheacutephase，therewerenosignificant  
dif臨rencesbetweenthep且tientswithresolving  

HBVinftctionand thosewithchronicinfectioTl  
inmedianserum′fiEVRNAconcentrations（5．97  

logl。COPiesofRJJApermi11iliter〔range，5・79to  
6．44］and6・18logl。COpiespermi11iliter【ねnge，  
4．92to7．28］，reSpeCtiveP．Therealsowerenosig－  
nificantdi飽rencesbetweenthegroupsinpeak  
liver－enZymelevels．Hepadtisdevelopedla［era氏er  
transplantationinpatientswithresolvingHEV  
infさctionthaninthoseinwhomtheinfさction  

progressed．Patientsinwhomchronichepatitis  
developedhadsignificantlylowerserumcreati・  
ninelevels atbaseline and significan吋1ower’  
eountsofleukocytes，tOtal1ymphocytes，platelets，  
andCD2，CD3，andCD41ymphocytes恥ble3）．  
Thepercentagesofpatientswhoreceivedind血一  
tiontheiapyattransplantationorwhoreceived  
calcineurininhibitors，myCOphenolatemofさtilor  
sodium，Orihhibitorsofthemammaliantarget  
Ofrapamycin（mTOR）weresimilarinthetwo  
groups．Thedosageandtrough1evelsofimmu－  
nosuppressivedrugS，aSWe11astheproportionsof  
patiehtswithantiThepatitisAviruS，anticytomeg－  
aloviruS，OrIgGantibodiesto寧pstein－BarrviruS，  
weresimilarinthetwogroups担atanotshown）・ 

nalmeasurementsremain占dunchangedduring  
tbefblbw一叩aSCOI叩a把dwitbpr血危cdonlev－  
els但ata notsbown）．HEV semconversionwas  

observedinfour patients w址resoIvi皿g HBV  
in良cdon匝OatlmonthandoneeAchat3and  
6months a氏er diagnosis）and seven pitients  
withchronicinfbction（Oneat3months，tWOat  

6mon山s，tWOat12mon血s，a皿doneeacbat13  
and15monthsa氏erdi喝nOSis）・   

Only six oFthe eightpatientswith chronic  
infectionunderwentasecondliverbiopsyわneat  

lOmon［hs，tWOat12months，andoneeachat  
13，15，and18months aB：erthe diagnosis of  
acuteHEVin丘ction）．TbetworemainingpatierltS  
declinedliverbiopsy．ThemeanMetaviractNltY  
and丘brosisscoresofthesixpatientswi10under－  
wentbiopsywere・2．0±1・Oandl．8±0・8，reSPeC一  
山ely．Al1t）iopsyspedmensshowedfねturesof  
chronicviralhepatitis，Characterizedbyfibrosis  
and portalhepatitis，With denselymphocytic  
infiltrateandvariabledegreesofpieeemealne－  
crosis．Lobularhepatitiswasmildtomoderate  
inallcases．Inthe丘）urPatientswhounderwent  
aliverbiopsyduringboth血eacutephaseand  
thechronicphase，the血etユviractlVltySCOreS  

progressedfiDml・0±0・8to2・2±0・9andthen－  
brosisscores丘oml．2±0．5tol．5±0．5．  
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P血也W独Reso仙1g  ねti印bw仙⊂hronk   

tn紬（N＝句  In危dbn（N＝8I  

桐山叫Wgり  

PVa山e  Variabte  

AtdbgれOSis  

Time5in⊂etranSPlantation⊥mo  

Leuko叫e亡Ount－×10‾3／mm3  

Lympho叩e⊂0Unt－×10‾ユ／mmユ   

Totat  

⊂D2＋   

⊂由＋  

⊂D4＋  

PIatetet亡Ount－×10づ／mm】  

Serum⊂reatinine－mg／dt☆  

血Ia5tfbllow・uP  

Aspartateaminotransfさ帽Se－1U／Jiter  

AIanineaminotrans丘rase－ル／l抽扉  

37t5（6・M3・0）  

4・31（2・19－7・20）  

0・75（0・6ユー1・鋸）  

0・66（0・58一■・92）  

0・61（0・49－■・79）  

0・22（0．16一月．40） 

155．5（75・0－250．0）  

1・ユ3（1・08－1．89）  

55．5（19．M38．0）  

10g．0（59・ひ－29g．0）   
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7g．5（25－168）  

8．＆5（6⊥9・砧）  

1．73（1・12－2・33）  

1．59（0．841．25）  

1・54（0・70－1・g8）  

0．93（0・49－1・07）  

261（19ひ185）  

2．15（1・31－2・糾）  

25・5P」5）   

25（u－15）  

★To⊂OnVertValuesfbr⊂reatininetomicromolesper（iter，multjplyby88・4・  

tients．Thesefindingscouldbeielatedtotheim－  
muJlOSuPPreSSive，therapylntranSplantrec岬JentS・   

HEVinfさctionresoIvedin6ofthe14patients  

within6monthsLafter the end ofthe acute ヽ▼′  

phaLSe．Inco血rast，HEVin氏ctionineightpa－  
dentsevol庵dtochrDnichepatitis，aSind走atedby  
persistendyelev独dl鵬FenZym占1evelsandde－  

tectable serum H玉V RNA at a median of15  

m占nths（ra？ge・10to24）aftertheendofthe  

acutephase．LiverbiopsleSperfor血ed‘atame－  
dianor12．5mon血s（range，10to′18）a氏er血e  
acutephaserevealedsignsofchrohicviralhepa－  
titis・†申histologiclesions 

POrtalinfiltratewith・CQhstantpleCemealnecro－  
si軍－WereSimi1artothoseobservedinpadents  

chronical吋i占ftctedwithhepatitisCviruS．None  
ofthepatlentSreCeivedanyspecifictherapy；1n  
Par［icularinOnFreCeivedantiviraltherap羊Im－  

munosuppressivetherq）yWaSnOtmbdifieda丘er  
thtdiagnosisofHEV：Intheabs申年Ofavai1able  
therapeuticrecommendationsforpatientsinfect－  
edwithHEVIWeOnlyper丘，rmeddosemonitor－  
1ngdfliver・enZymelevels・   

Therewerenosigni＆antdifft血cesbetweeム  

patientswithresoIvingHEVinfectionandthose  
with’chronicHEVinftctionindemographicor  
dinical勉tures，includingtreatm血twkhimmu－  

nosuppressiveagentsbcforelheacu［Cphase・1iow－  
ever，theimmunologicstatusofthepatientsmay  
havehadaroleintheevolutiontochronicdis－  

DISCUSSION  

HEVin丘ctionistransmitted bythe危calTOral 
toute？ndmaybeazoonosi岳inindustrialized  
cdun仕ies．Itbasamo托al吋rateofabout 
thegeneralpopblationand30（ぬinpregnant  
wo叩h．13江EVlinducedacutehep血tismaybefu1－  

mina叫1ヰbutwea托nOtmretbatanycasesor  
chronic，hepatitishavepreviousけbeenreported・  
Recently，thediagnosisofmanycasesofacute  
HEVhepa鱒isinnonimmunbcompromisedpa－  
tientsinsouthwestFrance15propptedustolook  
SyStematic叫forHEVinreclplentSOfsohdqorgan  
t一興SPlantswhohadunexplainedhepa血is・Of  
the掴patientswithAcuteHEVinftction血om  
WerePOrtOnhere，8underwentprogressionto  

chronichepatitis．Inaddition，inthisissueof血e  
Journal，Gdrolamie［al．reportacaseorHEV－re－  
b托d血rbムsis這a出血e㌢由nspk血圧Clplent．1‘   

＾ftera11othcrcausesofhepatitis had been  
rukdo叫theserumOf14、patients，nOheofwi10m  
hadし比Ⅳekdotd3ideFrancein▲thepreviousyear，  

血s丘）undtobepositiveforHBVRNA．Wedid  
notid甲吟叩＄OurCeOFco串血na血n・Tk  

PeakaminotransfbraselevelsvぬrelぴⅣerthanin  

nonimmunocompromisedpatients．17・1BHistok）git  

ksions（mainレspo呵lobularnecrosis）血ata托  
characteris亡icofclassicacuteviralhe由titiswere  
seen；theseLlesionswerelessseverethanthose  
typical吋seeninnonimmunocompromisedpa－  
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ease．Inpatientsinwhomtheinfectionbecame  
chronic，thetime丘omtransplantadontothede－  
Velopmentofinftctionwassigni自cantlyshorter  
－andconsequently，the［Otallymphocytecounts  
andtheCD2，（二D3，andCD41ymphocyteeounts  
weresignificantlylowerqthanin patientsin  
whomHEVinfさctionresoIved．Hence，theTしcell  

responseseemstohavearoleinHEVclearance，  
asdoestheB－Cellresponse．   
HEVseroconversionoccurredlaterirlpatients  
withchronicinfさctionthaninthosewithresoIv－  

1nginfさc【ion・Thisdi騰rencemayberelatedto  

thereduc亡ioninthehumoralimmuneresponse  
causedbytreatmentwithmycophenolate，inhibi－  

torsofmTOR，Orbodl・ThesedrugSareknown  

todecreasethesynthesisofantibodies19・20and  
【Oinhibitthecell－CyCleprogressionanddif誌ren－  

tiation ofhurrunBレmphocytes．21Thelmmoral  
immuneresponseisnecessarytoclearHEVand  
topreven［hepatitis・Bryanetal・haveshownthat  
antibodiestotheHEVcapsidcarlbeprotective  
agalnSthepatitisE・22Passiveimmunoprophylaxis  
studiesincynomolgusmonkeyshaveconfirmed  

thattheantibodytotheHEVcapsidmayprevent  
HヱVinftctioninhumans．23RecentlyanHEVre－  
COmbinantproteinvaccinewasfoundtobee脆c－  
tiveinprevemingHEVinfさction．ヱヰ   

Fur亡herstudiesarerequiredtodeterminethe  
incidenceofchronicHEVinfさctionintransplant  

recIPlentSWholiveinareaswherethediseaseis  
notendemic．Vaccina【ionagalnStHEVcouldbe  
proposedtopa［ientsbefbreorafterorgantrans－  
plantation．However，theefFicacyofvaccination  
inthesepopulationsshouldbeaddressed．  
In conclusion，Our data suggest【hat HEV  

Shouldbeconsideredafletiologicagentofhepati－  
tisinorgan，tranSpIantreclplentS．Wehavedemon－  
strated thatIiEVin丘ctiorlCan eVOIve to chronic  

hepatltlS，atleastinorgan－trarlSplantreclplentS．  
Alongerfbllow－uPISrequired【oassesstheout・  

COmeOf’H】∃Vinftc［ioninorgan－tranSplantre－  

ClpleIlb・  

Nopotentialconflictofinterestrelevanttothisartidewa  
repor亡ed．   

WethankMrs，MartineDuboisfbrhertechnicalassjstance．  
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フランス   

照射解凍赤血球－LR「日赤」（日本赤十字社）   

○フランスの新規HIV診断例におけるHIV－2、HIV－1のグループ○型の感染率：2003～2006年  
新規HIV診断例のHIV血清型を同定するため、フランス国内で調査用に採取された乾燥血清spotsを用いた。2003年1月～、2006  

使用上の注意記載状況・  

年6月に、10，184の新規診断例が報告された。川V－2、HIV－1のグループ0型感染の割合は、それぞれ1ふ0．1％であった。これら  
その他参考事項等  

症例のほとんどは、異性との接触により感染した流行地域出身の患者であった。川V－2感染の3症例は、男性との性交渉を持つ  解凍赤血球濃厚液「日赤」  

研  照射解凍赤血球濃厚液「日赤」  

究  
解凍赤血球－LR「日赤」  

報  
照射解凍赤血球－LR「日赤」  

』ヒ ⊂1J  

のJ  
血液を介するウイルス、  

概  
細菌、原虫等の感染  

要  
vCJD等の伝播のリスク  

報告企業の意見  今後の対応   

2003年1月～2006年6月に、フランスにおいて10，184の新規HⅣ    日本赤十字社では、HIV抗体検査に加えて20プールでスクリーニン   
診断例が報告され、HIV－2、HⅣ－1のグループ0型感染の割合、    グNATを行い、陽性血液を排除している。また、これまでの凝集法と   
は、それぞれ1．8、0．1％であったとの報告である。  比べて、より感度の高い化学発光酵素免疫測定法（CLEIA）の導入を  

順次進めている。さらに、HⅣ－2及びHIVグループ0の検出が可能な  
次世代NATの導入に向けた準備を進めている。   
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JRC2008T－014  

Research Letters  2351   

PrevalenceofH［V－2andHtV－18rOuPOinfections  
amongnewHIVdiagnosesinFrance：2003－2006  

POSitiveserologycon丘rmedfor【hefirsttimebyachnical  
hboratorymustbereported，withaumqueanonymous  
COdeforeachpatierlt・Clinic31andepidemi0loglCaldetails  
aresuppliedbythephysiciansinchargeo［thepatients・  

Foreachcase，thelaboratoryisasked（OSenddriedserum  

SPOtSCOueCtedon丘1terpapersfromtheserumsample  
Ob［ainedforthe orlglnaldiagnosis tothe National  
ReferenceCentre（NRC）・AlthoughHIVnotihcadonis  

mandatorY．Virologicalsurveiuanceisbasedonvolunteer  
PartlClpa（ionbybothmicrobiologlStSandpatients・The  
patient’sconsentforvirologicalsurveinanceisobtainedby  

the reporting clinician throughthe HIV noti丘cation  
form・Serologicaliden（iLicationofthetypeandgroupof  

HIVis performed by enzyme－hnkedimmunosorbent  
assayatdle NRC，aSdescribed L161．Results丘omthe  
NRCare（henlinkedtotheepidemi0logicaldatainthe  
HIV nationaldatabase uslngthe patient七anonymous  
COde・AnyspecificdiagnosisofinfectionbyeitherHtV－2  
0r HlV－1group Oimplies［ransmission oftheinfor－  
mation to the clinicallaboratoryofLoriginin orderto  
adapttheclinical，biologicalandtherapeuticmanagement  
Or血epatient・   

HerewereporttheresultsoftheHIV－2andHIヽLlgroup  

Oinftctions dlat Were‘identi丘ed among new HIV  
diagnosesduringdlePaSt3years．BetweenJanu㌫γ2003  
andJune2006，10184newdiagnoseswithparticipadon  
in the virologicalsurveinance were reported・Among  
these，186werefrompaden【SinfectedbyHIV－2Ll・8％；  
95％confidenceinterval（CI）1．6－2・11，Of’which164  
（1，6％；95％C11．4－1．9）wereHIV－2▼0山yand22（0．2％；  

95％CIO．1－0．3）were probable dualin丘ctions・The  
SerOlogicaldiagnosisofdualinfectionwasbasedonsi  
highantibody binding to boththeimmunodo血nt  

epltOPeOfgp41andtheV3reglOnOfbothHlV－1and  
HIV－2L16・17】・Suchastringent 

， 

Whichsingleordualinfectionswerediagnosedbytype－  
SPeCific polymeraSeChain reacdon（datanoモShown）・  

PatientsiIl丘ctedwithHIV－2Ⅵ杷remOStIycitlZenSOfa  

west A丘ican country（65％；n＝＝121）；mainly C6te  
d’lvoire（n＝64），Mali（n＝19）and Senegal（n＝12），  
buttherewerealso22Europeanindividuals，206・Om  
FranceaIldtwo丘omPortugal（Fig．1）．Them毎0rityof  
caseswasobservedinwomen（63％；n＝118）・Although  
theriskfactorwasunknownfor26％（n＝48）of．cases，  
72％（n＝134）ofHIVL2infections were caused by  
heterosexualtr3nSmission．HIlト2was，however，idenト  
ifiedinthreemenwhohavesexwithmen（MSM），One  
丘om’France and h材0丘omtheAmericas．   

T加elvepatients（0．1％；95由c10．1－0．2）wereinfected  

withHIV－1groupOvariants・Mostofthemonglnated  
fromthesub－Saharanendemicarea：ninefromCameroon  
andonefromChad（Fig．1）．TⅣ00fthosepatientshad  
dualM／Oinfection；thosetwocaseshavebeendescribed  
indetai1eadierL18J．ThetwoothercaseswereFrench  

㍑蕊nも。慧∩箭i  
∩  

姉  
。；b。  

FrenchnationalsurveillanceofnewHIVdiagnoses  
included血e collecdon or血ied serum spots to  
identi付 HⅣ seroサpeS・BeIweenJanuary 2003  
andJune2006，10184newdiagnoseswerereported・  

The propordons orHIV2ind HIヽLlgroup O  
in鈷ctions werel．8and O．1％，reSPeCtively．Most  
Ofthesecasesoccurredinpatientsinfectedthrough  
heterosexualcontact and ori癖nated 丘om 血e  
COrreSpOndimg emdemic a－eaS・Three cases or  
HIヽL2infections were reportedin non－A丘ican  

menhavhgsexwithmen・   

HIV－2，丘rst suspected by serological丘ndings m west  
A丘icanresidents，WaSisolatedfrompatientswithAIDS  

originadngfr0ふcapeVerdeandGuineaBissauLl，2】．  

AlthoughHIV2causesAlDS，itiscleadylesspathogenさC  

thanHlV－113，4J・Theviralloadissigni＆can（lylowerln  
HIV－2，irifectedpatients，andconsequentlyHIV－2isless  
【ranSmissible L5，61・TheprecisediagnosisofHIヽL2has  
implications，ParticuladyformonitoringRNAlevels，aS  
nospecificallydedicatedcommerciala3iSaySareCurrently  
available，andforthechoiceofantiretroviraltreatment，  
because HIV－2strains are naturany resistant to nonv  
nucleoside reverse（ranscr乎（aseinhibitors andfusion  

inhibitors，andarelesssensitiveinuitn（OSOmePrOteaSe  
inhibitorsL7，8l．HtヽL2isendemicinwestAfrica．Most  

cases described outside A丘ica have been traced to  

COntaCtSWithindividualsfrom血isendemicreglOn・This  
has been particularly observed in European countries 
With historicallinkswithwest A丘ica such as France，  
theUnitedKingdomandPortugalL9－11］．Noextensive  

epidemi0logicalsurveysllaVe，however，allowed the  
determinationoftheexactprevalenceofHlV－2in血ese  

Europeancoun（ries・Simihdy，HlVJlgroupOvariants  

arerestrictedgeographica11y，rnainlytoCameroonand  
（hesurroundingareasL12J・Rarecaseshavebeenreported  
inindus（rialized countries，butthe exact prevalence  
Of these variants among HIV－1－infected patientsis  
unknown・SimilartoHIV－2，mOStOf－thecommercial1y  

avaihbleassaysforthequantificationofHIV－1RNAdo  
notdetectviralsequencesfromHIILlgroupOvariants  
L13］，andnon－nuCleosidereversetranscriptaseinl1ibitors  

areine疏cientatcontrollingHIV－1group．Orephcation  
l14j．   

MandatoryanonymousHIVcasereportlngWaSimple－  
mentedin Francein2003，withwhichvirological  
monitorlnguSingdriedserumSPOtSWaSaSSOCiated．The  
PrOCeduresanddle鮎stresultsofthissurveinancesystem  
havebeendescribedelsewhereL15】．Inbrief：anyHlV－  
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France（〃＝加）  

●Po托uga】（〝ご  ・France（〟＝2）  

■C8ted’】voi帽（〃＝糾）  

●Mall（〃＝19）  

・Sonogal（〝＝12）  

・Guinea（〃＝8）  

・Ghana（〃＝4）．Cape－V8rdo（〃＝4）  
・Mauritania（〃＝3）．Guin¢a－Biss8u  
（〃＝3）  

・8u血naFaso（〟＝2）  
・Gambia（〃＝1）．Togo（〝＝1）  

Cameroon（〃＝9）  

Chad（〃＝1）  
■■■＝＝l  

・Camoroon（〃＝5）  
●Congo（〃＝1）  

・P8ru（〃＝1）  

・Colombia（〝＝1）  

・AIgeria（〃＝1）  

・Morocco（〃＝1）  

●Unknown（〃＝詑）  

・Madagascar（〃＝1）  

Fig・1・NationaJityanJmodeoflransmissionofpatientsidentifiedasinfbctedbyH．V－2（Ief（）andHJV－1groupO（right）in  

France，2003－2006・F・Female；Heterosex・IheterosexuaItransmission；MSM′menWhohavesexwithmen；M．male．  

Citizenswhohadprobablybeeninfec【edthroughhetero－  
sexualintercourse．   

AspecificserologicaldiagnosisofHIV－2iI壷ctionmaybe  

missedi［adaptedconfirma［iontooIsarenotroutinely  
usedinclmicallabora［ories，aSituationthatisfrequen［in  
nonqendemicareas・Thereisafrequentuse of．HIV－1  
Western blotsfor conhrmatory diagnosis，On Which  
SerumSamPlesposidveforantibodiestoHIV－2maycross－  
react，eVen On enVelopeglycoproteins，1eading to a  
misclassi6cadonasanti－HIV－1posi亡ives L19」．Similarly，  
H（V－1group Oinftctions are notsystematica11y dia－  

gnosedassuch，eXCePtif－therearedissocia亡ionsbetween  
Clinicaland biologicalfindingsin an HIVl－POSitive  
Patient；forexamPle，AIDSstagewithundetectableviral  

load・Thisisbecausethereisnocommerciauyavailable  
SpeCi6cserologlCaltoolforthispurpose・Therefore，there  

arenodata［hatwouldprovideestimatesof（heprevalence  
Ortheserare variantsinwesterncountries．TheFrench  
nationalsurveilhnceo［newHIVdiagnosesincludedthe  
COllec【ionofdriedserumspotstoidentifyHIVsero【ypes  

WidldedicatedpePtideimmunoassays L16，17J．This  

auowed，fbr the first time，the provision ofreliable  
estima【esofthe proportion of【hese rarevariantsin a  

EuropeancountryTheresultsindicate（hatmostof．the  

CaSeSdiagnosedduringthis3vyearperiodsti1loccurred  

in pa【ients orlglna亡1ng丘om the endemic areas，WeSt  
A丘icaandCameroon，forHEV－2andHIV－1groupO，  
respectively．Three cases o（HIV－2inftctions were，  
however，rePOrtedinMSM．anobservation［hatshould  

deservefurtherattentionbecauseofthepersistenthigh－  
riskbehavioursinsomeindividualsin［hegaycommunlty・   

aUnルe√5／亡亘rran∈0由一尺∂be／a豆′／耶ermど尺／J9′Cen〔re  

、ご二 

．二： 
f∂／re′∫∂／∩トM∂Ur／ce′ 斤∂∩ぐeノaムd〔上abor∂わ什e de  

V什0／og′e．H∂p／f∂／β／cわ∂トC／∂Ude βe川ar4 P∂r／5′  
f√∂nCe．   

5pon50r5わ中ニⅢeN∂【fo朋／尺e／さrenceCen打e／5山∩壷d  

by∂granと丘om〟1eJn∫地上de Ve〟／e5即／【∂鵬．me  
Jn5一山【壷＞e〟k∫∂∩厄／′e／5山ndedムγ鵬e Frencわ  

M〟血ero＝イe∂／班∴ⅢeenzymeJ血たed／mmuno50√benf  
∂55dy5br5erO／ogJCa／d虻√血／na血ロムeれγe即川V  
Var／即日weredeve／opedandv∂〟ぬ把d血■OUgんp√0－  
ノe〔b5岬POrfedムy鵬eAgen〔eN∂血∩∂／ede尺ecムercムe  
5UrJe∫fd∂（AN尺5′ P∂rJ5′ rr∂nCeノ．レ座 fム∂∩た∂／／  
P∂r旺′P∂他山鵬e朋血朋／5UrVe〟加亡ePrOg「∂mme′  
Pdr庇uねr／y鵬e占わbg／摘′P∧作／cfa僧∂ndpub／／〔ムe∂肋  

docfor5．   

尺e亡eルedご2りu／y2007ノ∂CC甲fedニー7Augu∫f2007・   
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医薬品 研究報告 調査報告書   

織即番号i帝告回数  
第⊥醸へ苧自新医薬品専の区分  

2008．1．21  該当なし  

一般的名称  （製革革帯革  に記磯なし）  
ふ亘8g8M，ChiyodhS，Ku58b8E，  

公表国  

合鹸血†白丸（  
KamihiraS：AmeritanSocietyof  

掃射合成血†冒廟  
研究報争の：企表決浄    H印鳩tOlogy；2QO7Dec8－11；  

販売名（企業名）  合成卑←LR冬日赤  At血中」 日本   

照射今成年rl却卑   

01999～2006年の長崎における自本人献侃者ヒトT細胞向性ウイルス1型（HTLVニ1）感染率の傾向  

HTLV－1の流行地域であを日應の長崎やは、19粥年から献血者のルーチンの血清スクリ」ニング検査、1987年からウイルスキヤ  
使用上の注意記載状況－  

リアの母親からの乳汁媒介伝播予防の   ために長崎県ATLウイルス母子感染防止研究協力事業（Åpp）が実施されている。本試  その他参考事項等  

合成血「日赤」  

研                               照射合成血「日赤」  

． 

報  
95％CI；1．17－1．57）。．血清陽性率は、年   瀞が高くな引こつれ有意笹上鼻し、・献血時年齢16～25歳では¢．70％、献血時年齢56歳以      照射合成血－LR「日赤」  

＆   

血液を介するウイルス、  
の 概  

要   

rren．   、っ¢ 
HTLV－1血清陽性率は、A昨開始後の   1細7－9・0年．に生まれた酸庫看では、19鱒γ86年に生まれた献血者と比較して有意に低  
かったムニ以上の結束は、ほとんどのウイ／疹伝靖が幼児期に起こ右た吟、岬LV⊥■1瘍健率め出生年解析が経年傾向の評価に適  
切であると考えられることを示し、ウイノ   レスキ亘リアの母親の授乳を避けることを指導した県をあげての対応が、当該地域のHTLV－  
■1血清陽性率の減少iこ膏赦しているこ   とを示しているニ   

報告企業毎奉  今後の対応   

1999～2006年の長崎における献甑者．    、胞向性ウイルネ1  日本赤十字社では一二HTLV⊥iめネクリーニング検査を行づている云今   
型感染率は；■1由7ヰ90年に生まれた軒並者  

生まれた献血者と比較して有青笹低く、‘ウイノ  
申硬乳を避けることを指導しキ準を奉げて申■  

下に軍献していることが示きれたとの雑草で  

－・nl ぷ，ヾ  

tし」．．  J′≠  



JRC2008T－006  P05terS闇5ion   

β∬fc励ig〃CβαdCJ加わαJjケαCJわg加βわod加ゆわ〝   

BasicScienceandClinicalPrzwticeinBloodTrans鮎sion   

TrendinPrevalenceofHumanT－LymphotropicViruSType－1  
（ⅡTLV－1）In鮎ctioninJapaneseBlo？dDonors，Nagasaki，1999to  

200‘．   

MasakoIwamaga，MD，M帽1，★，SbimC吋oda，MDち★，EkukeKⅦ5aba，MD3，★，  
ShimenlKamihira，MI）4，★qntr．byYasuakiYatnada）   

lDepartmcntofHcmatology，NagasakiUniversityGraduateSch00lofBiomedicalSciences，Nagasaki，Japan；2TTLeNagasakiRed  

CrossBloodCenter，Nagasaki，Japan；3ne、SaseboRedCrossBloodCenter・Sasebo，Japanand4DeparhentofLaboratory  
Medicinc，NagasakiUniversityGraduateSchoolofBiomedicalScienccs，Nagasaki，Japan．   

Abstr乱Ct 

To aluatetime－trendofHTLV－1prevalenceandthee飴ctofpreventativemeaLStmZ嶋ainsttheviral  

bui；missionareimportantintheviruStndemicreglOnS．InNagasaki，Japan，anendemicareaOfHTLV－1；a  

routineserologicalviruSSCreeningforblooddonorsandaprefecture－wideinterventionprqject（也eATL  
Preven血nPrdgraLm；APP）topreventmi1k－bometranSmissionfortheviruS6amiermothershavebeen  
CO血ductedsince1986and1987，reSPeCtively．However，theefFbctsofbothprqiectsontheviruS  

SerOPreValencehavenotbeenwellevaldated・Inthisstudy，We？Onductedtrend叩dysesofage－SpeCiAc，  

birth－year一申虎iAc，andperi6d一印∝iGcseropievalenceofHTLV－1for丘rst－timeblo6dldonorswhodonated 

betweenJanuary，1999andDecember2006．A加ng55668血st－timedonors（ageatdo碑血on；16iJ5yeats，  

birthyear；1934－1990），718weretestpositiveforHTLV－1，indicatingthattheove坤peroprevalence  

WaSl・29％（95％CI，1・20－1・39）・Prevalencewassigni丘c如1yhigh6rinwo㌣enthanm6n（1・5号％vs・1・13％；  

OR；1・36，95％CI；1・17－1・57）・SeroprevalenccincreasedsigniGcadywithincreasing鱒eatdohati0ふ伽血  

0・70％at16J5ye訂StO7・34％atover56years（Chi－Sq鱒托teSt，P＜0・0001）・Theanndprevalen9eWaS 

1・32in1999，1■31in？002，andl・37in2006，indicatingthattherewasnosi如cantseculartrenddu＊g 

1999T2006O｝fortrend＝O・99）・Inanalysesbyageatdohation，tnndsofHTLV－1prevalencesighifi叫  

de・二・IedamOngageOVer56yearsげfor廿en虐0・02）andage16J5yearsO）fortreqd＝0・0007）・n血ereasin  

birth－year－SpeCi丘canaiyses，therewasnoapp如・e血ChangeOftheprevalenccoverdme，eXCq｝t．inbirdlyear  

198l－90groupinwhichtheprcvalencedeclinedfroml．22％in1999100．44％in2006（Pfortrend＜  

0・0001）・In批1ysesforlimited 

birthyear1985「86group，0．31％in1987－88group，tOZerO％in1989－90group（Pfortrcnd＝0・0002）・  

HTLV－lseroprevalencewassigmi丘caintlyloweramOngdonorsbomin1987－90（a鮎rAPP）than1985」；6  

0eforeAPP）．Theseresdtsindicatethatabirth－yeam甲eCi血analysisforHTLV－1prevalencemay  

appropriatetoevaluatesecdartrendsincethevirLWmOStIytransmitd血皿ginfhcy．adthataptefecture－  

wideintervemion，there血ining鮎mbreast－fbedingbytheviruSCarriermothers；CO血ibutesadecliniq  

HTLV－1seroprevalcn∝inourregion．   

Footnote5  

DisclostLre：Norelevantconflictsofinteresttodeclam．  
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医薬品 研究報告 調査報告書   

識別番号・報告回数  
報告日   第一報入手日新医薬品等の区分  

2008．3．25  該当なし  

一般的名称  解凍人赤血球濃厚液   公表国  

AABBWeeklyReport．2008Feb  
研究報告の公表状況   29．  

照射解凍赤血球濃厚液「日赤」（日本赤十字社）  
販売名（企業名）  

解凍赤血球－LR「日赤」（日本赤十字社）  
米国  

照射解凍赤血球†LR「日赤」（日本赤十字社）   

○インフルエンザパンデミックと血液供給に関するAABBの組織横断作業部会がパンデミック時に献血間隔の例外的な取り扱い  使用上の注意記載状況・  
を認めるようFDAに要求  

インフルエンザパンデミックと血液供給に関するAABBの組織横断作業部会が、2月14日付で米国食品医薬品局に送付した文書  
その他参考事項等  

である。  解凍赤血球濃厚液「日赤」  

研                        照射解凍赤血球濃厚液「日赤」      パンデミック時には、供血者が発症したり家族を看病したりするために、基準に合致する供血者の数が少なくなり、血液の安定供   
究  解凍赤血球－LR「日赤」  

報  
作業部会は、全血と赤血球採血の献血間隔を半分に短縮（8週間のところを4週間、16週間のところを8週間）することを提案し      照射解凍赤血球－LR「日赤」  

』ヒ   
t＝l」  

る。  血液を介するウイルス、  
のD 概  

、 

要  
vcJD等の伝播のリスク   

報告企業の意見  今後の対応   

インフルエンザパンデミックと血液供給に関するAABBの組織横    日本赤十字社では家禽に高病原性トリインフルエンザの流行が認め   

断作業部会はパンデミック時に献血間隔の例外的な取り扱いを．、    られた場合、当該飼養農場の関係者や防疫作業従事者の献血制限   
認めるようFDAに求めているとの報告である。  を行っている。新型インフルエンザが流行した場合、献血者減少につ  

ながる；とも予想される。今後も引き続き情報の収集に努める。   

M凸パ「11∋A／．1＼／△′11∩．l   
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∋BWeeklyReport－Februarγ29，2008  

F¢如tjary2g．2斡与毒Vく）竜．‘14皇Noる  

魯㈲銅bゝe唱  笥UnちU如と治ねt細目寺W由鮎r   

桐丁目ISISSUE  
怨地車Marchア》  
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A叩噂1M鱒軸g“A早klheF【）小■’TrapsGripしPos刷0∩やAB8Web争te》  

帥  

AdvanceRegistrationfbr2008SpringConfbrence  

En由March7  
0n）yonewe寧kremainstoregisterinadvanceforthe2008AABBSpnng  

Conference．A代erMarch7．individu畠l＄Whohavenotsi9nedup†0【廿帽  

COnferencecansti11attendbutmustregisteron一声ite．Theconference．  

Whichw‖beheIdMarch28－29inOrtando．Fla．tfeatureseducational  

＄eSSionsinfourtracks－B（00d］nventoryManagement．CeItular  

Therapy．Periopera伽eBloodManagementandTissueManagement．  

RegistratjonincludesentrancetoeducationaI＄e＄Sionsinanyofthefour  

tracks．coursemateriaJs，COnセnentalbreakfastandaccesstotheexhibits．  

EventCa暮endar   

Mardh3－6一丁hoA】lM  

lntoma伽nalExpos辻ion＆  

Con†010n08紬   
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Mard15－ら－SouthoasbmAroa  
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輌   
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On8i00仙ねM00日ng捜秦A切創薫  

之   

March19－A∧8B  
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Consider for Successful 

Conve汚ion一朗dm01eゝ   

FullCalondaりead岬   

NモWW¢bR¢SOur亡母S   

UpdatosbthoVadancosI01  

Co暮lodiono†Bl00dandBl00d  

竜   
一、一′■  

AABBTaskForceAsksFDAfbrExceptionto  

htcrdonationIntervalDuringInfluenza 

pandemie  
TheAABBlnterorganizationalTaskForceonlrlfIuenzaPandemi岱and  

tlleB）00dSuppIysentalettertotheFoodandDrugAdministrationon  

Feb．14askingtheagencytoreviewatemplatetobe．usedbybt00d  

facilitiestorequestanexceptiontotheinterl如nationinterval  

requirernentsrintheeventofanin¶uertzapandemic．Accordingtothe  

蝕【，thereisvddespreadconcernthatapa血micwouldsevere暮y  

irnpacttheavailabilityofb（00dproductsbyI扁伽gthenumberofeLigible  

donors．ThetaskforcestatedthatshorteningthejnterdonationintelVal  
forwholebloodandredbloodcellcollectionisthemostsignificantstep  

theagencycantaketQminimizesupplyi＄SueSduringapandemic．  

ReportFindsAlternativesfbrBloodlrradiators，  
0therRadiationSourcestoImproveNational  
Securiけ  80  
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LettertotheFDAonaDraftTemp］ateforaShorterlnter－donationJnterva＝）urhganlnfluenza  
Pandemic－2／14108  

AJanV刷Liams．PhD  

AssociateDirectorforRegulatoryAffairs（HFM－300）  

FoodandDrugAdministration  
CenterforBiologicsResearchandReview  
WoodmontOfficeCenter．Suite400N  
1401Rockvi”ePike  

Rockv‖e．MD20852  

DearDr．VVilliams：  

TheAABBlnterorganizationalTaskForceonhfluenzaPandemicsandtheBloodSupp］yappreciatestheFoodandDrugAdministration’s  

（FDA）assistanceinworkingtoensurethatpatients’bloodneedscanbemetintheeventofaseverein仙enzapandemic．Aswehave  

dscussed，thereiswidespreadconcemthataseverepandemicwiltseverelyimpacttheavailabi］ityofbloodproductsasindividuaJswhoare  

Sickorcanngforsicklovedoneswillnotbeabletodonate・  

lnanefforttopreventcritica（bloodshortages．theTaskForcehasdevelopedatempねtetorequestanexceptjonforashorterinter－donation  

intervalforWholeB［00dandRedBloodCeJldonationsintheeventofapandemic．Experiencewithdonorswithhemochromatosishas  

sho・thatdonorscantoIerateph】ebotomymuchmorefrequentJythanthestandardeight－Weekrequ［rement，Sdlongastheyhaveacceptable  

hemoglobinleveLs・TheTaskForcebeJievesthatalIowanceforashorterinterdonaboninterva＝sthemostsignificantstepthatFDAcantake  

toa＝eviateshortagesduringapandemic．WeareaskingFDAtoacknowledgethatthelanguageproposedintheattacheddrafttemplateis  
appropriatesothattheTaskForcecandistTibuteittobJoodcollectionfacilitiesworkngtoprepareforaseverepandemic・   

Inaddition，duringthelastmeetingofthcTaskForce，theconceptofa‾walkjngdonor”pooJ－i・e・．al］owingbIoodco”ectedfromindividuals  

whohadsuccessful［ydonatedintheprevioussixn10nthstobedistTibutedpriortoinfectiousdiseasetesting．whichwouFdbecompleted  

subsequently－WaSintTOduced．TheTaskForcewouIdweIcomeyourexpansiononhowyouseesuchanapproachbeingapp（ied－Wouldth（  

donorexamina七onorhistorybeamendedortruncated？Wbuldtes七ngrequlrementSbere］axed？Pleaseletusknowyourthoughts・   

l．hankyouforyoureffortstoaddressbIoodsupplyissuesre［atingtoapossibleinfluenzapandemic．TheTaskForceJooksforwardtoyour  

responsetotheaboverequests．  

Sincerely，  

LouisKatz，MD  
Chair  

A状a＿．1ment  

Cc：EJizabethCa＝aghan  
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IftRequestforExceptionto［nter－DonationInterva］intheEventofanlnfIuenzaPandemic  
†   

Director．DivisionofBloodAppJications（HFM－375）   

FoodandDrugAdministration   
CenterforBioIogicsResearchandReview   
C／ODocumentControICenter（HFM－99）   

WbodmontOfficeCenter，Suite200N   
1401RockvillePike  

Roch／i＝e．MD20852－1448   

Tl：（BloodCenternankName）   

（Mai‡in⊆事Address）   

（LicenseNumber．if暮icensed．orRegistra七onNumber，ifregistered）  

RequestforExceptiontotnter－DonationlnteNalintheEventofan冊uenzaPandemic   

］ueSt：OurestabJishmentrequestsanexcep60nunder21CFR640・120toallow，intheeventofanin仙enzapandemic：  

1・Singleunitco”ectjonofWholeBloodandRedBloodCells（RBCs）fromdonorswhohaddonateda＄ingleunitlessthaneightweeks  

butatleastfourweekspreviousLy■OradoubIeunitofRBC＄（e＄Sthan16weeksbutat暮easteightweekspreviously．providedthe  

donorrneetstheotherdonoreIigibiIitycriteriain21CFR640．3（b）and640．3（C）．  

2・DoubleunitcoltectionofWholeBloodandRedBLoodCe］1sfromdonorswhohaddonatedIessthansixteenweeksbutatfeasteight  

Weekspreviou＄Iy．providedthedonormeetstheotherdonoreligibilitycriteriain21CFR640．3（b）and640．3（C）．  

itification：ThereiswidespreadconcerninthetransfusionmedicinecommunitythatapandemiccouldsevereけimpacttheavaiJabilityof  

）dproductsintheUnitedStatessjnceindividuatswhoare＄ickorcaringforsick10Vedoneswilfnotbeabletodonate．Thisexcep的n  

U］dbegrantedtoenhancetheadequacyofthebloodsupfjlyintheeventofaninfluenzapandemicjntheUnitedStatesthattheAABB  

，rOrganizatiorlalTaskForceonDome或cDisastersandActsofTerro鹿m．with事heconcurrenceofFDA．dedareshas 

！CtthebIoodsuppIy．eitherataregionalornatjonaJleve（．   

1rei＄Substantialevidencethatdonors＝CantOlerateamorefrequentinter－dona七onfrequency．asevidencedbytheFDAguidance．  

JidaJにeforIndus（ry：VadanceIbrB／00dConecLjonかom／ndvjdua／swdhHeredraryHemocl7rOmaLosisq．August2001、  

Cere帆  

叩OnSiuePerson   

－●  －－  
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医薬品 研究報告 調査報告書   

識別番号一報告回数  
報告日 一貫一報入手日新医薬品等の区分  

2008．2．18  該当なし  

－般的名称  新鮮凍結人血準   RobinsonJL．Le6BE．PatelJi  公表国  

BastienN，GrimsrudK，SealRF，  

研究報告の公表状魂    KirlgR，MarshallF．LiY．Emerg  

販売名（企業名） ∴新鮮味繹血祭「日葬」（甲本赤十字社） 新鮮凍結 hfbctDi占．2007Dec；13（12）：1865－ 70．   カナダ   
○幼児lこおけるブタインス中耳㍗ザ（H3N2′）感染および市中伝播の可能性±‘ヵナダ  

ブタ起源と思われi＝インテル土ンザ（H3N2）ウイルス（A／Canada／1158／2006）が、カナダの共同展瘍に居住する、7ケ月齢の入院  
使用上の注意記載状況・  

患児より分離された。当核息児は無事に回復した。A／Canada／1158／2006の赤凪球凝集抑制反応を利用した血清学的検査を当  
その他参考事項等  

新鮮凍結血祭「日赤」  

研  

究  

血液を介するウイルス、  
帝 篭  細菌、原虫等の感染  

の  
vcJD等の伝播のリスク  

鰐 

琴  

報告企革の意見  今後の対応   

ブタ起源と思われるインフル土ンザH3N2ウイルスが、カナダの∴    新型インフルエンザが流行した場合1献血者減少につながることも予   
共同帝都こ唇任する7ケ月齢の入院息児より分離され、蜃児の、  
家族7省中4名ご家族以外の鹿民46各中嶋睾＼当該革場のブタ  

10頭中1重削；叫準陽性鱒ミ放めら叫たとの報告である。  
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SwinelnfJuenza（H3N2）Jnfection  
inaChiJdandPossibIeCommunity  
Transmission，Canada   

JoanL．Robinson，★†BonitaE．Lee，＊JagdishPate（，‡NathalieBastien，§KarenGrirnsrud，¶  
RobertFISeal，†RobinKing，‡FrankMarshaIJ，＃andYanL叶§  

α－2，3Jinkagethatisabundantonduckintestinalepitheli－  

um；humaninduen2aPrefbrentia11ybindstosialicacid－ga－  

lactosereceptorswithanα－2，61inkagethatisabundanton  
humanrespiratoryepithelium．¶一ereSPiratoryepithe）ium  
Ofswinecontainsbothtypesof一℃CePtOrSandcanpoten－  
tiallybesimultaneouslyinfbctedwithavianandhumaniIト  

f）uenza（2）．Humaninfbctionwithavianinfhenzasubtype  
H5Nlisofgreatconcem，with194deathsof321cases  
reportedworldwidethroughAugust16，2007（3）・Swine  
inftctedwithaviansubtypeH5Nlhavebeenidenti6edin  
Vietnam（4），raisingthepossibilitythatswinecouldactas  
the“mixir）gVeSSel”thatallowsavianinfluenza（㌣5Nl）to  

reassortwithahumaninnuenzastrain，reSulting）naVirus  
withhighpathogenicityandahighpotentialfbrpersop一tO－  
personspread．  
Anothertheoreticalmechanism免汀theoriginofanin－  
nuenzapandemicwouIdbetheadaptationofaswines打ain  
thatresultsine用・CientperSOn－tO－perSOntranSmission，aト  
thoughcross－prOteCtionbyantibodiestorecentlycircu］at－  
inghumanstrainsrnaypreventthis丘・OmOCCurnngWith  
swinein伽enzavirus（SⅣ）HlandH3strains．Tnfbction  
ofhumanswithSIVIVaShrstrecognizedin1974withan  
HINIstrain（5）；thesolitaryOutbreakoccurredinmilitaTy  
recruitsatFortDix，NewJersey，USA，in1976（6）・Hu－  
ワaninfbctionwithSIVsubtypeH3N2wasGrstdescribed  
inEuropein1993（7）．TheGrstreportedcaseofprobable  
infbcdonofapersoninNorthAmericawithanon一打INI  
subtypeofSIVoccur陀dinOntarjo，Canada，in2005with  
anH3N2strairIdetectedintherespiratorytractofanadult  
withnoserologicevidenceofinfbction（8）．Wedeschbea  
caseofSTVけI3N2）inftctionir）aCaT）adianinfant，COn一  
重rmedbyviralisolationarldseroJogictesting，  

Aninf［uenzaA／Vjrus（H3N2）ofprobableswineorigin．  
designatedNCanada／1158r2006，WaSisolated from a7－  
month－OldhospitaFizedchiIdwhotivedonacommunalfaml  
inCanada．ThelChiIdrecovereduneventAJl（y．Aserosurvey  
that used a hemaggJutination－inhibition assayforA／Can－  
ada／1158／2∝娼was conducted on540fthe90members  
Ofthefarm．Seropositivitywasdemonstratedintheindex  
Patient．40f7househoIdmembers．and40f46nonhouse－  
ho［dmembers；nOnehadahistoryofhospitaladmissionfbr  
respiratoryiJlnessin・theprecedingyear．SeroJoglCeVidence  
forthisstrainofswineinnuenzawasa（sofoundinloflO  

Pigs（12weeks－8monthsofage）onthefarm．Humaninfec－  
tionwjthswineinfhenzavirusisunderrecognizedinCana－  
da．andbecauseviralstrainscouldadaptorreassortintoa  
formthatresuItsimefficienthuman－tO－humantransmission，  

routinesurveiTlanceofswineworkerssho山Idbeconsidered  
,andemicinfluenza aredness．  

n伽enzaAisendemicinabroadrangeofspecies，with  
avianandswinestrainshavingthegreatestpotelltialfbr  Ⅰ   

transmissiontohumans．Pandemics ofinfluenzaAoccur  
Whenamqjorchangeoccursintheproteinsofcirculating  
StrainsoftheviruS．．Duringthepandemicsofthepastcentu－  
ry，thisantigenicshiftresultedfromreassortmentofhuman  
andavianstrainsoradaptationofavianviruSeStO伝cilitate  
PerSOn－tO－perSOlltranSmission（ノ）．Avianin8uenzapreftr－  
entia11y binds to sialic acid一名alactose receptorswitha11  

★PubricHeaIthandProvinciaJLaboratory（Microbio10gy），Edmon－  

ton．Alberta．Canada；†Univers托yofAlbertalEdmonton，AIberta，  

Canada；tAIbertaAgricurtureandFood．Edmonton．Atbena，Can－  

ada；§NationalMedicaILaboratory．Winnipcg．Man托oba，Canadaこ  

¶Albena HeaJth andVVbl（ness，Edmonton，Alberta．Canada；and  

＃Marsha”SwineHeaJthService，Camrose，Albe正a，Canada  

1865   ErnergtnglnfectiousDiseases・州∧Ⅳ．Cdc・gOVJeid・VbL13．No－12．December2007  

85  



RESEARCH  

manufacturer’srecommendations．Brie且y，5LLLRNAwas  
addedtotheRT－PCRmixturecontaining2llLQIAGEN  
OneStepRT－PCRen町memix，10ト1L5xQIAGENOn－  

eStepRT－PCRbufftr，400llmOMLdNTP，0．6LlmOIAof  

eachprimer，and10匹LQ－SOlutionina爺nalvolumeof  

50llL・TheconditionsusedfbrtheGene＾mp97700（Ap－  
pljedBiosystems，Streetsvi］］e，Ontario，CaJlada）themlO－  

CyClerwereasfo1lows：500Cfor30minfbrreversetran－  

SCription，95OCfor15minfortheactivationoftheHotStart  
DN＾polymeraSe；dlen35cyclesof940Cfor20s，580Cfbr  

30s，720Cfor4mir），fo1lowedbyanextensior）Of10minat  

720C．m去pcRproductswerepurihedbyusingQIAquick  

PCRpurificationkit（QIAGEN）andsequencedonanABI  
377Sequencer，uSingaf）uorescentdye－terminatorkit（Ap－  
PliedBiosystems）．TheDNAsequenQeSWereaSSembled  
andana］yzedwithSEQMAN，EDTTSEQ，andMEGALIGN  

programsinLasergene（DNASTAR，Madison，W7，USA）．  

Phylogenetictl．eeSWeregeneratedbytheneighborJoining  
methodusingtheMEGAprograTr）（JJ）．   

Ser010gicTesting  
Onceit became evident that A／Canada／1158／2006  

WaSCloselyrelatedtoswinejnLluenzaviruSeS，Hrwaspeト  
formedonserumSpeCimensco11ected斤omtheindexpa－  

tient，thesymptOmaticsibJing，aTldbothparents29days  

a氏erthehospitalization．Tofurdlerinvestigatethespread  

OfSⅣtohumans，aPPrOValwasthengrantedbytheHealth  
ReseaJthEthicsBoardoftheUniversityofAlbertatoob－  
taininformationandserumSpeCimens録omothermembers  

Ofthecommunalfhrm．¶leStudyteamvisitedthehrm3  

monthsa鮎rthehospitalizationoftheindexpatientandex－  

plainedthestudytotheoccupants．SerumSpeCimenswere  
thencollected丘omtheother4sibJingsoftheindexpatient  

and460theroccupantSWholivedinatotalof17house－  
holds．Par（icipantsprovidedthefb］lowingdata：age，eXP？－  
SuretOSwine（none，＜1houtlweek，Or≧lhour／week），and  

historyofinflucnza－Iikeilhesses（ILl；．de爺nedascough  
andfbver）intheprecedingyear．Serdmsampleswere  

testedbyuslnganHIassayagainstdleCurrentlycirculat－  
inghunlan Strains A／New Caledoniar20／99（ⅢlN！），■AJ  
Wisconsin／67／2005（H3N2），andtheisolate打otr）theindex  

patient，AJCanada／l158r2006．HItiterswerede血edasthe  
reclprOCalofthehiglleStdilutionofserumthatcompletely  
inhibitedhemagglutinationofaO．7％solutionofguineaplg  
叫rocytes・SpeCimenswereconsideredseroposidvefor  

in且uenzavin迅誠atiteror≧32．   

Swinelnvestjgatjon   
Tnepurposeoftheseinvestigationswastodetermine  
theextentofrecentswineinauenzainswineonthe魚rm  
andtolodkforevidenceofinfectionwiththeSTV strain  

isolated什omtheindexchild．mehistoryofin月uenzaor  
unexpeCtedrespiratoryi】1nessintheswineonthe魚rmwas  

CaseReport   
A7－mOndl－01dboywasadmittedtothehospitalonSep－  
temberlO，2006，Witha3－dayhistoryoffbver，血initis，and  

COugh．Hehadhadnopreviouscontac［withi11perSOnS・1恥e  
Childwasbornattermandwashospitalizedfbr21daysaI  
5weeksofagewhenher∝eivedventilationfor6daysfor  
pneumoniaduetorespiratorysyncytialviruS・Helivedon  
acommunalfおm（900CCupantS）withhorses，COWS，Swine，  
Sheep，dogs，CatS，tutk甲S，geeSe，ducks，andchickeTISbtrt  
hadnodirectcontactwithdleanimals．TheswiTleWereCOn－  

tainedinbamsanddidnotmixwiththeo血eranimals．His  

householdcontactsdidnotwo上kdirectlywithanimals，but  

his蝕heroccasional］yspeTrttimeinthebarns，andhistmcle，  
Wholivednextdoor，WOrkedin血eswinebams．  

Onadmission，thechildwasaftbri1ewithahear［rateof  

120beats／min，reSPiratoryrate56／min，andoxygensatura－  

tionof85％onroomair．Diffusewheezewasnoted．Chest  

radiographresultswereunrema止al）le．Direct且uorescen（  

antibodytestingonanasopharyngealaspiratewaspositive  
fbrinnuen之aA，andtheviruSWaSisolatedin血esusmonkey  
cellculture．てもeisolatewassenttotheNationalMicrobioト  

OgyLabora暮Oryfbrin且ueJ）ZaSubtypingasarequiremen（Of  
theCanadianinAuen甲SuⅣei11anceprogram，Whereitwas  
Subsequently率SignatedA忙aJlada／l158／2006．Thechild  
芦t？ye4inthehospitalfor2days／andthenmadeanunevent－  
fulrecqveryathome・Acoughandrhinitisdevelqpedin  
his19－mOnth－01dbrotheronthedaytheindexpatientwas  
admittedtothehospital，butthebrotherwasnotassessed  
byapbysici弧．   

Methods   

Ant晦enicÅnatysts  

For the aJ）tlgenic characterization of A／Canada／  
1158f2006，hemagglutination－inhibition（Hl）assay was  
Performed byusing4hemagglutination units ofviruS，  
0．7％vルguineapigerythrocytes，aJ］dpostinfbctionfowI  
serum specimens for the currently circulating human 
Strains（A／NeO Caledoniar20／99［HINl］，AハⅣisconsin／  

67／2005P3N2］），PaSt9irculatinghumanstrains（A／Panama／  
2007／99amdA／N鱒ChaTlg／933／95），andswineserumfor  
A／Swincnlcxas／4199－2／98（H3N2）treatedwithreceptor－  
des打Oyingenzyme（タ）．   

MoIe¢ularCharacte山辺ゼon   

Al18RNAsegmentsofAJCanaddl15S／2006were  
amplified by reverse trzulSCriptase一々CR（RT－PCR）aLld  

SequenCed．Auniversalprimersetfbrthefull－lengtham－  
pl抗cation ofallinnuenza A viruses was usedfor the  
RT－PCR（IP）．Vira］RNAwase血ted丘・Om100llLof  

tissueculttJrefIuidwiththeRNeasyMiniKit（Q14GEN，  

Mississauga，Ontari0，Canad4）．ViralRNAwasampliGed  
inaOneStepRT－PCRreaction（QIAGEN）fo1lowingthe  

1866  Emerglng］nぬctiousDiseases・WW軋Cdc．gov／eid・Vbl．13，．No．12，December2007  

86   



Swinelnfluenza（H3N2），Canada  

Obtained・Nasalswal）SWereObtainedfromgrowerpigs（4  

to16weeksofage）andprocessedbyRT－PCRfbrinflu－  

enzaAmatrixgene・Serolog）CteStingforin刊uenza，us1ng  
an ELISA fbrHINla11dH3N2strains andHT R）【＾／Ca11－  

ada／）158／06，WaSperfbrmedonsamplesfromgrower一石n－  
isherpigs（12weeksto6monthsofage）・Fivegrowerpigs  
thatweTedoingpoorlywerekilledandpulmonaryautop－  
Sieswereperfbrmed・AllswineusedintheseinvestlgatioTIS  
wereonthefhrmatthetiIlletheindexchildwasill．  

Resulb  

AntigenicandMolecutarCharacterization  
OfA／CanadaJl158／06   

InitialHItestingshowedthattheisoJatewasnotinhib－  
itedbyantiserumagainstrecent（A／Wisconsin／77／2005and  

A／NewCaledonia／20／99）andpast（A仲anamar2007／99a11d  
A／Nanchang／933／95）humaniTl触enza A strairLS butwas  

inhibitedbyantiserumagainstAJswine／Texas／4199一つ／98  
（H3N2）viruSwithtlItiterof128．TTleSefindingsindicate  
thattheA／Canada／1158／06vjruSWaSantigenica））yrelated  
toSIV（Tablel）・mereSuItsalsoindicatethattheassayis  
SpeCi甫cbecausenocross－reaCtivitywasobservedbetween  
thehumanrefbrencestrainantiserumandtheswinein且u－  
enzaviruSeS（TabLel）．Nucleotidesequencesoftllefu1ト  
Iengthcodingregionsofa】78RNAsegmentsoftheisolate  
furd）erdeterminedthatitwasmostcloselyre）atedtoA／  
SWine／Ontario／33853／2005仕Ⅰ3N2）viruS，Whichsharesthe  
Samehman／classicswineねviantriplereassortantgenO－  
typeastheH3N2subtypeviruSeSthatemergedinswine  
intheUnitedStatesin1998（8）．Sequenceanalysisshowed  
thatnucleicacidhomologybetweenA／Canada／1158／2006  
aJldA／swine／Ontari0／33i53／2005ranges丘orn98．4％（HA）  

tolOO％（Ml），andthataminoacid（aa）identitiesrange  
打om97・9％（HA）tolOO％（NP，NS2，Ml）．Ade）etionof4  
aaatposition】56－159wasobservedintheHAlreglOnOf  
theA／Canada／1158／2006HAprotein．Aminoacidsubstitu－  
tionswerefbundintheHA（H＾1domain：G7，K142，S162；  
HA2domain：T77，Q139，M149，E150，N160），neurami－  

nadase（N＾）protein（P45，K74，N150，M349，L354），NSl  
（Ml12），PBl（K211，D738），PB2（K368，S66l，T722），and  

PA（V44，R99，T42）proteins．Phylogeneticanalysisshowed  
thatallofthegenesofA／Canada／l】58／06ctusteredwith  

Canadia・一Swinejsolatesfrom2005（9）（datanotshown）．  
NucleicacididentitybetweentheHAandNAgenesofÅ／  

Canada／1158／06andthecurrentvaccinestrainA／WiscoIト  

Sin／67／05was90．9％and94．6％，andtheaaidentitieswere  

90・2％and94・5％，reSpeCtively．   

SerologicTesting   

Seropositivity（Hltiter≧32）toA／Canada／1158r2006  
WaSdemonstratedintheindexpatient，thesymptOmatic  
Sibling，lasymptOmaticsibling，andbothparents（Table2，  

householdA）・7nreeothersiblingswereseronegative．Four  
Children魚・Om20therhouseholdswerealsoseropositive  
（Table2，househo）dsBandC）；thefhther丘・Omhousehold  
B，lotheTChi］d育om householdB，ZmdtheTnOther斤om  

househo］dCwereseronegative・Thefatherfromhousehold  
Cwofkedintheswinebambutwasunavai1ablefortesting．  
Historyofruwithinthepreceding12monthsinseroposト  

tivepartlClpantSWaSrePOr［edonlyfbrtheindexpatientand  
fbra3－year－OldgirlfromhouseholdCwhowasnothospi－  
talizedortestedfbrih刊uenzaviruSduringherillness・Sero－  

negativeresultswereobtained倉omanOther20adults（）4  

WOmenand6men）and19children（igirlsandllboys）  

n－Om14dif托renthouseholds．Forthesehouseholds，Swine  

exposurewasreportedasnonefor9adultsand7children，  
＜lhour／weekfbrlladultsand8children，and≧1hour／  

Weekfbr4childrenincluding3teenagerswhoworkedin  
thes、Vinebarns・Whenserumsamples斤omthe54paTtici－  

PantSinthestudyweretestedfbrHA－SpeCificantibodiesto  
thecurrenthumanin且uenzaAviruSH3N2andHINIsub－  
types，OneOfthepatientswhowasseropositivefbrSrVat  
atiterof32hadanidenticaltiterfbrAJWisconsin／67／2005  
（H3N2）（Table2），andoneoftheadultswhowasseronega－  

tivefbrSIVhadatiterof32fbrA／NewCaledonianO／99  
（HINl）（datanotshown）．AllotherperSOnSteStedwerese－  

ronegativeforthe2humanstrainsofinfluel】Za．  

Tablel・Hemagglutination－inhibitionreacIionofNCanada／1158／2006isolateswithreferenceantiserumagainstcurren町Circulating  
humanandswineviruses  

Antiserum（titers）  

A／NewCa（edonia／ NWisconsinl  AlPanamal A／Nanchang／ A／SwinerTexas／  

20／99  67／2005  2007／99  933／95  4199－2伯8  

Anti9en  （humanHINl） （humanH3N2）  （humanH3N2） （humanH3N2） （SWineH3N2）  
Controt   

A／NewCaledonia／20／99  
（humanHINl）   

〟W短∝〉nSin／67／2005  

（humanH3N2）   

A／Ontario／RV1273／2005  
（SWineH3N2）  

Patient   

A／Canad扉1158／2006  く4  ＜4  く4  く4  128  
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Tab（e2．C（inicalfeaturesandhemagglutination－inhibRionreactionofpositiveantiserumfrom9membersof3diqerenlhousehok】sofa  
COmmuna＝armwithrecentlycirculatingswineinfIuenza（H3N2）virusA／Canada／1158／2006’  

AJVVisconsin／ A／NewCaledonia／ A／Canada／  
Househo］d Age．y Sex 67／2005titer  20／99titer l158／2006t托er Swineexposure  Clinical features 

A（index O．6  M  
Patient）  

A†  1  M   

A  35  F  

A  38  M  

A  8  M  

B  7  M  

C  8  M  

C  5  M  

C  3  F  

＜4  

く4  

＜4  

8  

く4  

32  

4  

＜4  

く4  

＜4  256  None  Hospitalizationwithluand  
isolationofswinein¶uenza  

＜4  256  None  None（URJcoincklentwithIu  
inindexcase）  

叫
叫
叫
叫
叫
可
叫
 
 

3
2
3
2
鋸
3
2
糾
1
2
8
1
2
8
 
 
 

None   

く1h仙k  

く1h／Week   

く1h／Wk  

＞1h／week  

く1h仙eek   

None  

None  

None  

None  

None  

None  

lL11mobebreindexcase  
★URl．upp訂陀SPねtoけ‖ne∽；lu．h仙e佗aJib仙把∬．  
†S叩1pbmatk釧帥l唱．   

Swinetnvesゼgation   

lnfluenm（H3N2）waslastdocum¢ntedintheswine  

herdinSeptember2005．¶1eherdreceivedbreedingani－  
ma］s打omaManitobaherd，Whereswineinf［uen2aOfan  

unknowTISubtypehadr∝ently becn documented．Nasal  

SWabsco11ected倉om25growerplgS宍ゴ3weeksa丘erthein－  
dexchildwasillwerenegativeforSⅣ．SerumSPeCmlerLS  
Obtained丘omlOgrower一角nisherpigswereallnegatiYeby  
EuSAfbrswineinRuenza（HINl），but4werepositivefbr  

Swinein鋼uenza（H3N2）strains，withlofthese4strains  

bhgsemp00摘ve伽rA／C肌血1158佗006byHIass町  

（HIdter32）．Resultsofthelungautopsiesallshowedevi－  
denceofsubacutebronchointersthialpneumOnia，Varylng  
丘ommiIdtomoderate．LesionstypicalEbrswinein鯖ucn  
WerenOtnOted，butaTlinitialinsu］tduetoSⅣcouldnot  

bexclude血  

Discussbn   
Wede鎚ribeaninfhntwithvirologlCandserologic  
evidenceofinfectionwithSIV（mN2）andanTLI．Sero－  
logicevidenceofin良ctionwiththesamesぬinwasfbtmd  
irL40f7householdmembersaJldin30f46noTlhouseho］d  
COntaCtS，withonlyloftheseropositivepatientshavinga  
historyofantuw他htheprecedingyear，Whichdem－  
OnStrated unrecognizedhuman’infectionwithSⅣ．This  
relativelyhighseroprevalenceisin conbTaSttO areCent  
OutbreakofavianinAuen劫（H7N3）hwhichseropositiv－  

itywasnotdocumentedin91perSOnSeXPOSedtoinfected  
POultry，including2poultrywofkers什om 
WaSisolated（72）・TT19diffhceintheapparentincidenc  

Ofinftctionmaybeexplainedinpartbythefactthatculling  
Ofin飴血dpoulbγOCCurredimmediateb，；inoIJrSbdy，in－  
ftctjonofswinewasnotrecognizedandlong－termhuman  
exposuremayhaveoccund  
Tnfectionofswine withhumanin月uenzaviruSeShas  

becnrecognized払rdecades（2）；inarecentUSstudy，  
22．8％ofpigswereseroposjtiveforhum弧in刊uenzavi－  
n岱eS，al仇oughsomemayhavehadvaccine－inducedim－  

munity（）3）・Swineinnuenza（H3N2）emergedin1998in  
theUnitedStates，WheresubtypeHINIviruseshadpre－  
doTr）inatedfbr60years（2）．Theisolate丘omthisctmnt  
Studyiscloselyrelatedtotriplereassor（inggenotypevi－  
ruSeSthatspreadrapidlythroughoutd）eUSswinepopula－  
tionandhaveHA，NA，andRNApolymerase（PBl）genes  
Ofhumanin且uenmviruSlineage；nuCleq）rOteir），matrix，  
andnonstruCturalgenesofclassicswineinfluenza（HINl）  
lineage；andRNA polymeraSe O＞A and PB2）genes of  
NorthATneric9naVianviruSlineage（8）・However，扇ple  
reassortant SfV was notdocurnentedin swinein Canada  

unti12005（8），Whichmakesitunlikelythathumancases  
OCCurredbeforethatyearaムdttlatSerOreVerSionhadoc－  
Curredinanyofthepersonsinthecurrentserosurvey．   
Apreviousstudyshowedcross－reaCtivityinHIassay  
betweenthevaccinestrainA／Panamaf2007β9refbrencean－  

tiscrumandthetriplereassortzmtA／swinenVLirmesota／593／99，  

WhichisnotunexpeCtedsincetheHAgeneofth占triplere－  
assortantviruSeSisadescendantofhumanvirusesthatcir－  

Culatedin1995（Jイノ刃．▲However；nOCl℃SSイeaαivityサ那  

ObservedbetweeTlthere飴rer）C¢humarLS血Iantiserumand  

theiso］ate育omthisstudy，Whichsuggeststhattheserocon－  
versionobservedwaLSiz）deedduetoinfeitionwidlSwinein＿  

nuenza（H3N2）andnottocrossireeLCtiY占antibodytohuman  
infhen2a（H3N2）infもction．nelowrateofseropositiYityto  
recent］ycirculating如ainsof．humaninf］uen2ainthestudy  
islikeb，eXplainedbythefactthatthefamlisarelatively  
Closedcommunity．1nechildwhowasseropositiveforbotb  
humanandswineinnuenzaviruSeSWaSlikelyexposedto  
bothYiruSeS・ThetIAproteinofA／Canada／l158r2006di－  
Ve喝eSSign抗cantly丘omtheoneofA／Wisconsin伯7f2005，  
andantiserumagainstAJWisconsin／67f2005doesnotinhibit  
A／Canada／1158佗006inHIassay．   

SwineiTTnuen2a（H3N2）hasrecentlyreassortedwith  
tllNIstrainstoproduceHIN2stibtypeSandhasspreadto  
tu血ysintheUnitedStates（16）andCanada（8）．A4－aade－  
1etionwasfout）dintheHAproteinofA／Canada／l158r2006  
When comparedwith similarSwinei血uen2a岬3N2）  
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StrainscurrentlycircuIatlngiI－NorthAmerica・Thisreg10n  
Ofthe protein has been assignedtoantigenicsites（J7）  
a）1dhasbeenassociatedwithadaptationtogrowthineggs  
（J8）．Phy）■Ogeneticanalysisshowedthateachofd】e8viraI  

genesofA／Canada／1158／2006c］usteredlVjthA／swine／On－  

tario／33853／2005（H3N2）andotherswine／turkeyCanadian  
isolatesfrom2005．AlthoughtheHAgeneoftheseisolates  
wereshowntobecloselyrelatedtoAmericanvirusesthat  
wereGrstiso）ated丘omplgSin1999，theyrepresentanew  
distinctcluster（2）．TheNAgenesarephyJogeneticaJlydis－  
tinct丘omtheUSswineisolatesandarerepresentedbyhu－  
Inanin月uer）Za（H3N2）isolates什omAsur）Cion，Paraguay  
（2001），andNewYork（2003）（2）．  

A recentreview described50cases ofsymptOmatic  
humaninfbctionwith SIV，documentedintheliterature  
throughApri12006；46caseswereinftctedwithsubtype  
HINlaJld4wereinftctedwithsubtypeH3N2（］9）．1もe  
SpeCtrumOfpathogenicityofSIVinftctionrangesfromas－  
ymptomaticinftction（6）todeath；70fthese50patients  
died（5，20T24）．Laboratory＜0Il魚rmedswinein8uenzain  
humansmaybe“thetipoftheiceberg．”DiagT10Sisofthe  
CurrentCaSeWaS Serendipitousbecausetypingwas per－  
fbrmedonlybecausethecaseoccurredoutsideofin且uenza  
SeaSOn．  

nemOdeofspreadofSIVinhumansisnotestab－  
1ished．Beca11SeOfhisyoung喝e，theindexpatientwasnot  
］ike吋tohavehadunrecognizeddirectcontactwithswine．  
Thatrae拍SOlizationofin且uenzavimsoccu円通h∝ea5iI】gly  

recognized（25），butthechi7dwasreportedlyneverinthe  
barnsthathousedtheswine．However，0therⅡlembersof  

the伝rmreportedthatiT）hntsweresom．etimestakenfor  
Wa此sthroughthebam．Thechildalsomayhaveacquired  
theviruS丘omperson－tO－PerSOnSpreador丘omfbmites．A］］  

13patientsintheFo）1Dixoutbreakand150f37previously  
reportedciviJiancase－patientsalsohadI】OSwiIleCOntaCt  
（ブタ，2β）．  

¶1eFortDixoutbreakofSrVir）humanslastedonly   

DrRobinsonisapcdiatricjnftctiousdiscasespllySICianat  
theSto）1eJYChildren’sHospitalwithanappoi血nentatthePublic  

HealthandProvillCialLaboratory（Microbiology）inEdmon†on．  

AlbertaCanada．HerrcsearchiEltereStSCellterarOurldtheclinical  
ftabre5andpreventionofviralresplratOrVinftctions・  
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retroviruSeS，Nov2007，23  
問題点（SFV感染者は輸血や移植）  使用上の注意記載状況・  
HⅣとHTI〃の病原性のレトロウイルスは、非ヒト霊長類からSⅣとSTI〟のヒトヘの感染が定着し、人から人への感染が拡大した。  その他参考事項等  
Simianfoamyviru占es（SFV）感染は、捕獲された非ヒト霊長類問でかなり伝播している。職業上非ヒト霊長類やその体液と接触したり、  
岐まれたり、引掻かれた人達にSFV感染が確認されてきた。遺伝子配列を解析すると、人へのSFV感染はチンパンジー、ヒヒ、アフリ  
カサバンナモンキーなど多様な非ヒト霊長類を起源としていることが分かっている。  

研 究  
報  

告，  参加者7名は、非ヒト霊長類やその唾液、尿などの体液に接する機会があり・、体液が参加者の皮膚と粘膜と暴露したり、皮膚損傷がある   
の   

概 要  

しD，   

トJ  臨床検査を調べ最も興味ある事は、参加者3名で好酸球減少、血小板減少の軽度の異常があったことである。しかし臨床上重要ではない。  

参加者3名の妻をSAV感染者との接触者として、・ウエスタンプ白ット法とpCR法で調べたが陰性であった。少人数での限られた追跡  
調査期間での観察のため、SFV感染に関連する病状や人の二次的SFV感染は特定できなかった。  

筆者らは、人における感染は医学的に重要性が解明されていないので、SFV感染者は輸血や移植を控えるべきであると警告している。   

報告企業の意見  今後の対応   

SFV感染の人での病態や二次感染について明確になっていない。SFV  

はレトロウイルスであることから、本剤の製造工程で不括化できると  

考えられる。  

参   
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VotuⅢe23，N11mber11，2007，pp．1330－1337  
◎MaryAnnLiebeれ，hc・  
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ClinicalandVirologlCalCharacterizationofPersistent   

HumanInlもctionwithSimianFoamyViruses  

ROUMIANAS．BONEVA，l7＊WILLIAMM．SWITZER，1，†THOMASJ．SPIRA，2，‡  
VINODB．BHULLAR，1・§vEDAPURISHANMUGAM，1，‡MIANLERCONG，l，†LEELAM，2・＊＊  
WALIDHENEINE，1，†THOMASM．FOLKS，1，†andLOUISAE．CHAPMANl，††  

ABSTRACT   

Personsoccupationa11yexposedtonollhumanprimates（NHPs）canbepersistentlyinfbctedwithsimian払amy  
Virus（SFV）．Theclinicalsigrlificanceandperson－tO－perSOntranSmissibilityofzoonoticSFVinftctionisun－  
Clear．SevenSFV－infbctedmenrespondedtoanrLuaIstructuredinterviewsand providedwholebl00d，Oral，  
andurogenitalspecimensbrstudy・WivesweretestedbrSFVinfbction・ProviralI）NAwasconsistentlyde－  
tectedt）yPCRinP8MCsorinfbctedmenandinconsistentlyil10ralorurogenitalsamples．SFVwasinfre－  
quentlyculturedfromtheirPBMCsand throa（swabs・Despitethisandalongperiodofintimateexposure  
（median20years），wiveswereSFVnegative・MostparticipantsreportednorLSpeCificsymptom5anddiseases  
COmmOntOaging．Howcver，OneOftwopersonswithmildthrombocytopeniahadclinicallyasymptomaticr10n－  
PrOgreSSive，mOnOClomalnaturalki11ercelllymphocytosisofumclear relationship to SFV・Al1participalltS  
WOrkedwithNHPsben）re1988usingmucocutaneou5prOteCtiollinconsistentLy；57％describedperCutaneOuS  
lnJuriesinvoIvitlgtheim托ctingNHPspecies・SFVlikelytransmitstohumansthroughbothpercutanco11Sand  
mucocutaneousexposurestoNHPbodynuids・Limitedhllow－uphasnotidentifiedSFV－aSSOCiatedillnessand  
SeCOndarytramsmissionamonghumans・  

Foamy vinlSeS（FVs），retrOvirusesin the 箪）LnTZaVirus  

genus，2・3estabhshpersistentirLfectionsendemictomanymam－  
malianspeCies・SimianFV（SFV）ipfectionishigh1yprevalent  

amongcaptiveNHPs・4JDespiteSFVcoevolvingwithprimates  
foratleast30millionyears，7endemical1yin鈷ctedhumanPOPA  
ulationshavenotbeenidentined・6AprdotYPeFVO）FV），pre－  
viouslytermed“human”FV（HFV）becauseitwasisolatedfrom  

a nasopharyngealcarcinoma（NPC）fronla Kenyan manin  
1971．8isnowkLlOWntObeofchimpanzeeorigin・9・10sFVin－  
fections have beenidenti丘edin persons exposed directly to  

NHPsandtheirb（dynuidsoccupational1yorthroughhumting，  

butchering，Orhabitatsharing・10R16sequeneeanalysissuggests  

mTRODUCTION   

WO PATHOGEN【C RETROVIRUSES，humanimmunode丘ciency  

virus（HIV）andhumanT－1ymphotropicvirus（HTLV），eS－  T  
tablishedendemicityinhumanpopulationsfo止0winginfection  

Ofindividualhumanswith simianimmunode缶ciencyvinlSeS  
（SrV）andsimiamTceIllymphotropicvinlSeS（STLV）fmmnon－  

humanpdmaIe・〔NHP）reservoirs，reSpeCtively，andviraladap暮a－  

tionfhcilitatinghuman－tO－humaLISpread・lcontinueddirectcon－  

tactbetweenhumanandNHPsino∝upationalandothersettings  
providesanongolngOpPOrtunltyforintroductionofadditional  
SimianretrovirusesacrossspeciesintohumaLnI氾pulations・  

1mvaJdRetroviroIogy8ranch，mviBionofAlI）S，STDandTBLaboratoryResearchPASnR），NadonaJGn血forhftctiot18Di以那CS  
（NCm），Gれkr8hrDi由仁a烏CContml姐dh℃▼血色o血（CDq，A11叫伽rgh30333・   
2hmundo訂8mnch，DA5n凡m，CDC，At血払Gco曙ia30333．   
●触れt血Id洋郎：C血icV血m蜘C8Bm血．hY由iondV血1丑山dRicb仕ぶi血m跡e8，N血dCcnl∝鮎ー乙氾nO鮎．Ⅴ∝tOr－＄ome弧d  
払比丘cDi瑚亡S，Coαdin血g血tcrfbrhLbctiousDism（CCID），CchtersforDiscaLSCControlazLdPreventin（CDC），Athzlta．Gcorgia  
3033｝．  

†prcscntdJJTSS：l血tlryBrzu血．D雨siot”EHIV／AJDSfk、・mLiotL．NitiotLalCetLLETゎーl11V．H甲IitlS．STD．zLnJTBPrcvcn也on（Nml－  
STγ）．CCⅡ），αC，Ad叫軸鋤333．   

暮Ptesenlad中e8S‥htBmad血hboFatOryBF祖Ch．GlobalADSProgran．NCfmSTP，CCID，CDC，AdazLta，Gcm＄ia30333一   
書hc6Cnladdress：NadDAalC出血訂LbrP忙V胡瓜叫，DctccdonandC¢ntainJnenlof旭丘皿＄Diseases．CCID，CDC，Atl皿ta．Gcorgia30333－   
＝PFC粗tadJLe＄S：0疏ccofthcDiFeCtOr，NCmSTP．CCⅡ），CDC，AlbIlta．Georgia30333・  
††pb軌tad血亡SS：NadoAalCe：ntCrfwhn血zLndR叩irat∝yDi伽，CCD，CDC，Atlanta，Gccqgia30333・  
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CHARACTERIZATIONOF HUM＾N SFV TNFECTION   

tha＝血esehumanSFVinfectionsonginatedfrommultipleNHP  
SPeCleS，includingchimpanzec．baboon，Afhcangreenmonkey，  
macaque，DeBrazza，sguenon，mandri11，andgori11a・4、6110pu－  
ta伝ve assodations be（Ween FVinftclion and various human  

diseases，includingNPC，havenotbeensuppoztedinwe11－de－  
signedstu血諷り7▼18   

UnlikeHIV and HTLV，theclinicalsignificaLnCeand sec－  
OndarytransmissibilityofhumaninfectionswithSFVareun－  

known・SFVisstronglycytopathjcinhumanandNHPcellsin  
vitro，6butisnotrecognizedtobeassocia（edwithdiseasein  
anynaturalhost，thoughthishas’notbeensystematical1yeval－  
uated・SFVsareeasilytransmittedbetweenNHPs，mOStlyby  
contactwithoralsecretionsduringgr00mlngOrbiting・5、6   

SurveillanceforsimiaLnretrOvinlSinfectioninperSOnSOCCu－  
Pational1yexrx）Sedto NHPs alresearchcenters and zoosin  

NorthAmericaidentified14persotlSwithserologicalevidence  
ofSFVinfection・10・12usingarchivedsera，mOStWOrkerswere  
Showntohavelong－Standing zoondicinfecdonwithunclear  
exposurerisksorpublicheal（hsigni丘cancelO－12wereFK）ttPre－  

1iminaryresultsfromtheGrstprospeCtivecohortstudyofper－  
SOnSPerSistentlyinfectedwithSFV・Wecharacterizethepo－  

tentialforsecondarytransmissionbydeterminingthepresenc  
OfviruSinvariousbodynuidsandbylongitudinaltestingof  
intimatecontacts，eValualethehealthstatusofhumanspersis－  
tentlyinLectedwithSFV，andassesspossibleo00uPationalrisk  
exposuresleadingtoinfection．  

1331   

ment，PaStlnJuries，and speci負cexposurestoNHPblodor  

bodyfluids・Toidentifyopportunitiesforsecondarytransmis－  
SionlParticIPantSWerequeStionedaboulsexualconlacts，PraC－  
tices，andc＊heractivitiesthatmayresultinintimateexchange  
Ofbcdynuids，includingdonationofbloodorotherlivingbi－  
Ologicalmalerial・Participantswerecounseledregardingcur－  
rentknowledgeabouthumanSFVinfectionandprovidedthe  
opportunity to ask questions. 

坤gcわw〃C（，J由crわ〝d〃dダrgク〃r（‡血JI   

Wholebl00dparotidsaliva，SWal）SOfsalivaandtheposter  
riororopharynx（“throalswabs”）．urine，弧dsemen（al1primary  

participanlsweremale）wererequestedfromparLicipantsan－  
nually for clinical，virologicalandimmundogicaltesting．  
Pardidsalivawascollectedinintraoral（Schaeftr）cupsandim－  
medialelytranSftrredwithapipeltetocryovials・19Throaland  
Salivaswal）SWereCOllectedwithviralculturettes（Bectonmck－  

inson）・Nonbl∝山specimenswereshippedtotheCDCimme－  
diatelyaAerco11ectiononwelice；Wholeblodwasshippedat  
roomtem匹mture・   

UponarrivalaItheCDCparotidsahvawascentri魚Igedfbr  
2min a11000×g and cdlpe11ets and supernatant Were  

aliqudedandfrozenal－800Cuntiltested．Throatandsaliva  

SWabswereplacedin2mlphosphate－bufft澤dsaline（PBS），  

VOdexe4弧dtbencentr汎1gedfbr5minatlO00×gtoFllet  

anyce11spresent・Thecc皿pelletwaswashedtwicewithPBS，  

thendividedequallyforPCRtestingandfortisslユeCultu【モfbr  
SOmepaItldpa山嵐Udne弧d，Whenav由1able，由mensamples  
Were00ntd鮎gdbrlOmina1800×gtopemdanycellspres－  

ent and washed twice with PBS and stored al－800C．Urine  

andsemensupematants weI℃aliquotedandstoredat－800C  

fbrmucosalimmmitystudies・19   

C拓－icαJ血み∂川わワJg∫加g   

ClinicaltestlngWaSperLormedbyacommercialdiagnostic  

labora10ry・Clinicaltestingincluded complete t）lod counts  

（CBC）withdi脆rentialanalysisofwhitebloodce11s．testingof  

Serumforelectrolytes，glucose，Crea6nitle，bloodureanitrogen，  

uricacid，tOtalprotein，albuminandglobulin，tOtalbilirubin，  

adenosinephosphatase，1actatedehydrogenase（LDH），Serum  

aspartateaminotransfb【■aSe（AST）．andsenlT9alanineamino－  

tm耶鈷ー那e（ALT）．   

Ⅵ和わgicαJα〃dfmJ乃〟れ♂わgわαJα〝αウ∫f∫   

DNAlysateswereprepared丘omPBMCsandfrompe11eled  
∝llsfromparotidsaliva，mixedsaliva，throalswabs，andu【ine  
aLndtesledfbrSFVpolymerase（クOl）proviralsequencesusing  
nestedPCR．10・12DNAquahtywaLSCOnLirmedbyβ－aCtinPCR  
aspreviouslydescribed・10，12viruSisolationwasattempted丘om  

Selectedpar（icipant’sPBMCs，throat，andsalivasam匝es・SpeC－  

imenswereculturedoncaninethym∝yteSandbrMus血TZni  
Bbroblastsandmonitoredbiweeklyforupto40daysforcyto－  
Pathiceffect，reVerSetranSCriptase但T）activity，andproviral  
ク〃Js叩emCeS・10・1ユ   

PlasmawastestedforSFVantibodiesuslngaWBaLSSay  
thatcandetectbothmonkeyandapeSFVasdescribedinde－  

tai1elsewhere．4▼10，19・20salivaandurineweretestedforthe  
presenceofanti－SFVIgGandIgAbyWBanalysis・19   

MATERIALS ANI）METHODS   

∫f〟みdg∫fg〃α〃dg乃和JJmg〝f   

PersonswithdocumentedSFVinfectionidentifiedlhrough  

SurVeillanceofoccupationallyexposedworkerswereeligible  
toprovideinformedconsentandenro11aspnmaryparticipants  
inaprospeCtivecohortstudyapprovedt）ytheCentersforDis－  

ease Controland Prevention（CDC）Institutional Review  

Board．10・12DocumentedSFVin払頭onwasde丘nedasserore＿  
activitytoSFVantigemsbyWestemblot（WB）combinedwith  
evidence of proviralDNA sequencesinperipheralblood  

mononuclear cens（PBMCs）by polymerase chain reaction  

（PCR）an〟orisoladonofSFVfromPBMCs．10・12   

Spouses／parhersandchildrenofSFV－inftcted humansor  

OtherperSOnSlivinginthesamehouseholdwerealsoeligible  

toenrollascontactparticipants．Informedconsentwasobtained  

fromal1participantsbeforeenro11ment．A11enro11eeswereof－  
ftredfbllow－upforaminimumof5years．   

Pα〟わ¢α〃ff血〃γigw∫   

Padicipantswereinterviewedbytelephonealenronmentand  
annual1yfbr5yearsuslngaStandardquestionmire．Informa－  

tionwascdlectedondemographicsandhealthstatAsatthetime  

Ofenrollment・PaFticipantswereaskedal）Outtheirgeneralhealth  

StatuSineludingpersonalhealthobservationsamdconditionsdi－  
agnosedbyphysiciansandaboutsymptomsknowntobeassひ  

CialedwithretrovitalinfecIionssuchasmalignanciesorlym－  
Phoprohferadve，innammatory，弧dneurologicddiseases．3rro  
ev山u如eexposweoppo止u舶ty，infbmationwascouectdontbe  

du血ionofm匹tiomdexpsuretos匹d丘cNHPs匹qeS◆  
WOfkactivitiesandpracticesincludinguseofprot∝tiveeqtnp－  
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ToF＞3rtbrm mor10nuCle訂Cenphenolyping，20lLlofweu－  
mixed MultiTEST f皿r－COIor托agent（CD3／CD8／CD45／CD4）  

（Becton Dickinson Biosciences．SanJose，CA）and50－FLlalト  

qudsofEDTA－aTlticoagulatedwholeblodwereaddedtoa  
TruCOUNTtube（BectonDicklnSOnBiosciences．SanJose．CA）  

conminlngaknownconcentrationofh治ds・Themixturewasin－  
Cubatedfor20minatroomtemperatureinthedafktcfore450  
FLlofFACSlysingsoludon（BectonDickinsonBiosciences，San  
Jose．CA）wasadded・After15minofincubation，thelysehlO－  
WaSh－StainedsampleswereaJlalyzedwiththeFACSortnowcy－  
tonleter（Becton DickinsonlmmuncKytOmetry Systems，San  
Jose，CA）．DatawereanalyzedusingMultiSETso免ware（Bec－  
tonDickinsonlmmuncx；ytOmetrySystems，SanJose，CA）・   

（1（川J（汀J川√（〃／Jm・Jけ∫  

ContactsofSFV－infecledparticIPantSWereeValualedannu－  
allyforevidenceofSFVin托cdonbyWBtestlngOfserumOr  
Plasmaand PCRtestlrlgOfPBMC DNA，but are notinter－  
viewed．  

BONEVA ETAL．   

ChronoIogicalorderinwhichlheywereidentifiedasSFV－in－  

fec－edlO，12sequenceanalysisindicalesthatthevirusinfectlng  
CaSeS2and30nginatedfrombaboonswhilevirusinfecllng仙e  

remairung five particIPantS al1orlginaIed from chinl－  

paEueeS・軋12caselldroppedoutoftheinitialsurveillance  
Studyandwasnotavailableforfurtherstudy・10   

TablelsummarizesdemographicandexposuredataofSFV－  
infectedpersonsbyenroumentst且tuS・PadiclpantSarenOten－  

tirelyrepresentativeoftheeligiblepopulation，llmit）nglnte卜  

Pretationofresults・Malegender，higherleveljobstatus，arld  
longerdurationofbc4hoccupationalexposurearldSFVser－  

POSltivityareoverrepresentedamongstudypardcIPantS・   

Al1padicipantsaremalecomparedtofbur／six（67％）eligi－  
blepersonswhodidnotenroll（“nonparticipants”）．Twoofnve  

（40％）animalcaretakers，bdhanimalcaresuperVisors，thesole  
resenrchassodate，and two／fcur（50％）veterinarians partici－  

Pated・At（heLimeSFVinfectionwascon丘rmed、themedian  
ageofparticipants（median56，range41一石2years）wassimiT  
lar10thatofthreenonpar（icIPantSforwhomagewasavailable  

（n－edian57，range49－58）・ParticiparLtSenrOlledamedianof2  

years（rangel－5）afterinfectionwascon貢rmed Participants  

WereeXPOSedtoNHPsIongerpnortoconfimlationofinfec－  

tion thanwere five nonpaLtlClpantS forwhomadequatedata  

WereaVailal）1e（medlan26，ra爪ge8－37yearsversusmedian19，  
rangelO－29years，陀S匹Ctively）・   

Theavailabilityofstoredserumalloweddeterminationofa  

minimaldurationofseropositivityfbrsix／sevenp廻ticIEnntSaJld  
hlr／sixnonpazticipants・PdortodocumentationofSFVinfbction，  

RESIJLTS   

Prl川‘〃丁／－（JrJんセ‘〝汀∫   

Sevenof13personseligibletoparticlpateenrOlledforlong－  

temfbuow－uP・WerefertotheseparticIPantSaSCaSeS2．3，6，  
7，9．10，and12tobeconsistentwithpreviousreportsandthe  

TA月LBl．I）EMOORAPHICANDExmsuRECHA見入Crt！RISTICSOFELIOrBLEANDENROLLEDnumCⅣ▲mS  

Aggw加乃  〟加加d血n血 伽m血qr〃だP  
∬γゆc由れ  托αr  ygdr   （y“叫∫FV  叩¢∫汀柁けαけ了J  
ゐ〟W血 5fγfJ痴cfわnβmfクα葺かg ゆでお花W鮎〝 W毎托ぷγⅤゆcJわ〝   
け揖′昔ノ （わc此花托d ∫gmαⅣ力血℃d  良お花脚  丘お〟節gd  

∫fV甲gC由∫  

C瓜Ⅳ∫gヂ ・フng∽  伽c呼血托  

肋Jkdグロ用Cp肌は  

5（i  1996  1978   

57  1996  1988   

60  1998  1981  
41  1999  1990  
41  1999  1980  
50  1999  1976   

62  2001  NAb   
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CHARACTERIZATIONOFtrUMANSFV TNFECTION  

Padicipantswithavai1ablestoredsemwereseropositiveamedian  

9yearslongerthanweⅣnOnPaZticipants（median17・5，tange8－23  

yearsversusmedian8・5，rangel－19years，reSpeCtively）・Initial  

Cli山dle頭ngofpa血dp独1sunderlhspI戊000loc00rr由2瓜er  

amedianof19yeHS（ranle2－24）ofdoⅢmentedinftction．  

血po∫〟柁九i∫わりα円d揖gげク印ねCJルgg9〟桓椚g〃J   

Al1sevenparticipantsrepoIteddir∝t，ftequent，andintimate  

OPPOrtunityforexrx）SuretONHPsandtheirbiologicalfluidsin－  

Cludingamimalsaliva，urine，feces，andblod．Allsevenworkr  

ersreportedhistoriesofbc＊hmucocutaneousexposurestoNHP  

bdynuidsandskin－penetratinglrリudes・FiveofsevenpartlC－  

ipaLntS（71％）describedNHPbitewounds，瓜ve／seven（71％）de＞  

SCdbedscratchwounds，andsix／seven（86％）describedperCu－  

taneousexposuFetONHPbdyfluidsviaskinp＝netratlngSharp  

叫udes・However，0山y良心〟seven（57％）阿山dpant5（C鮎鶴3，  

6，7，and9）describedapercutaneousinjurythatwasass∝ir  

aledwiththeNHPs匹Ciesfromwhichsequenceanalysissug－  

gesIstheirinftctingvinlSarOSe．   

Al1particIPantSrepOrtedcurrentlyweanngleatherorlalex  

gloveswhenhandlingNHPs・However，thesesevenpartici－  

PantS WOrked withNHPs foramedianof16years（range  
5－29）priorto1988when universalprecaution guidelines  

WereeStablished・FiveworkersconsistentlyandtwoinconT  
Sisten11yworeglovespnorto1988・Allreportedhistorical1y  

inconsistentuseof血ceshieldsandgogglestransitionlngtO  

moreregularuseinrecemtyears・Twoparticipantsdenieduse  

Ofgogglesorfaceshieldsformuc∝utaneOuSprOteCtion；four  
reportedwearingthem25－75％ofthetimeforspeci丘ctasks  
SuChasworkingwithchemicalsorinfectedanimalsorclean－  

1ng CageS・One wore face shields consistently’．when re－  

qui絶d・”TheusepfprotectiveequlpmentWaSrarepnOrtO  
1988，and workersnotedthatcurrentuseoffaceshieldsdid  

notalways prolect them from mucocutaneous exposureto  
NHPsalivaandotherbodynuids．  

ββみゐ什fゐ〟血乃q／5アγ   

ThedistributionofSFVinhumanbody凸uidsissummarized  
inTable2・SFVDNAsequenceswerefundinPBMC＄from  
al1sevenFCrSOnSandinauoftheir19serialsamplestested一  

1333－   

Virus culture was atlempted atleastonce on PBMCs from  

Six／sevenparticlpantS・SFV wasisolatedfromonlyone＾wo  
PBMCsamplesfromeachofcases6andlO，rePreSent）ng33％  
Ofpersonsand20％ofspeClmenSfromwhichvirusculturewas  

融tempted   

SFV DNA was det¢Ctedin oralcavl（y speamenSfrom  
thfee／seven（43％）participaLntS：OVeral1，6／16（38％）throatswab  

SamPlesEromthesesevenparticIPantSWereSFVDNAEX）Sltive・  
SalivaspeCimen＄fromtwdseven（29％）perSOnSWereEX）Sitive  

forSFVDNA；6／23（26％）serialsam〆eswereFX）Sitive．Inter－  

estingly，SFVwasisolaledfromthroatswal）Sam画esfromcase  
6，forwhomsixJseven（86％）Oralcavityspecimenswerepos－  
itiveforSFVDNA．SFVwasnotisolatedfroms虚ivaavai1able  

fromtheother丘vepaLticipants（sevensamples）－   
Althoughansu叫ectsprovidedurinespecimens，mOSt（13／18，  
72％）sampleshadinsu餓cientceuularDNApresenltosupport  
SFVPCRtesting・OfBvesamPlesfromfourperSOnSwithsufr  
ficientcellular 

tivefbrSFVDNA・Twopa【ticipants（cases2and12）eachpro∴  
videdtwosemensamples；athird（case6）providedasingle  
SPeCimen・Specimensfromcase2（Whohadreαivedavasec－  

tomymorethan20yearsago）andnse12testednegativefbr  
B－aClinsequences，indicatingtheabsenceofcellularDNAor  

thepresenceofPCRirLhibitors・Thu＄thesesemenspeclmenS  

WerenOtSuitableforfurtherPCRtesting．ThesemenspeClmeJl  

fromcase6，Whohadbenignhemospemia．wasEX）Slbvefor  
SFVDNA・InsufBcienlmaterialwasavailabletOattemptviruS  

isolationfromsemenorminespeClmenS・   
SFV－SpeCificimmunogld）ulinG（IgG）antib∝lies against  

StmCtural（Gag）andaccessory（Bet）proteinsweredetectedby  

WBim pla5ma，血ivち弧d udne 丘om 円山qpants・Im－  

munoglobulinAantibdieswerenot’detectedinanys匹dmens，  

おpreViouslyrepo止d・19   

CJf〃わαJ∫fαJ〟∫  

Self－repOrtedmedicalhistodesidemti6edchronicconditions，  

nonspeCificsymPtOmS，anddiseasesofaglngCOmmOninthe  

U・S・POPulalion・Inaddition，CaSe9reportedcongenitalhe訂t  

disea鑓andmildthrombocytopeniasince1997andcase3un－  

derwentaorLicvalvereplaαmentduringthisobservationalpe－  

TABLE2．蜘oFSFVNBoDYCoMP＾RWS  

〃血おrげ乎eC加好肘p〃∫仙〝めβrげ甲eC如那比J鹿dr％J  

♪gゆ如佗J肋d〝比耽，他‘dgdrCg揖  0血cα砂▲  
〃血㌔  ぶgJ舶㌔  

助仙g £FV8ⅣA仲ノ ぶFV血地軸れr％ノ ∫Fy8ⅣA「％） ざfγ血血血机r％J ∫FV8〃A（働 ∬V8〃A（％ノ  
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1334  

rid．No6ymPtOmOrdiagnosticpatternssuggestedaconlnlOn  
cllnicalsyndromeassociatedwithSFVinfec（ionL   
ResultsofclinicallaboratorytestlngわreachparticIPantare  

SummarizedinTable3・Re匹atedclinicallaboraIorytestlngWaS  
withinnormal1imitsforcases2．10，and12，Tesljngidentified  
unremarkable patternsofmi1dly abnormalglucose andrenal  
functiontestscompaliblewithalhreedecadeh］StOryOfdla－  
betes（case3）andoffluctuatingmi1dlivertransaminaseele－  
Valions（case7）．   

Chnicallaboratorytestlngident16edhenlaIologlCalabnormal－  
itiesforthreepaJticIPantS・ThreetimesonannualtestlngCaSe6  
hadeosinophilcountsalthelowerlimi（OforbelownotTnalrange；  

hiseosinophilcl）untWaSwithinnormalhmitsonsubsequenttest－  

inginMay2002・MildthrombocytopeEliawithoutotherbl血  
countabnormalitieswasconfimledincase9．lnaddi（iontomild  

laboratoryal）nOrmalitiesexpectedtoaccompanylongstandingdi－  

al）eteS，CaSe3hadtheunex匹Cted丘ndingsofintermittentmi1d  
thrombocytopeniaacconlPanledbynaturalki11er（NK）ceulym－  
phcx＝ytOSis（NKCL）・NKceus【CD31二D16＋56十ce11s］althree  

timepointswere44％（780／Jll）．39％（854／fLl），and38％（840／FLl），  

respeCtively（upper nOrmalhmj125％or480／FLl）・Additional  

hematologicaltestsI㌍rfomledbyaspedal1ZedlaboratoryonspeC－  

imenscollected9monthsapart（FrSOnalcommunユCation，W・G・  

Morice，ⅠIandA・Tefferi，MayoCllnic）repatedlyshowedthat  
40％oflymph・XyteS Were CD16－tX）SitlVe．CD3－negalive NK  

cells，eXPreSSlngCD56andCD57，andCD161withpartialloss  
OfCD94．These丘ndingsalongwith（丈hertestedmarkersindi－  
catedmonodonalNKCLconsistentwithachronicNK－largegran－  
ularlymphocytosis（indolentlargegranularlymPhocytosis）ofun－  
CleaEClinicalsignilicance・The patient has no related cllnical  

SymPtOmS・   

∫gc（）〃血りJ′Ⅵ〃∫血∫∫わ／l   

Wivesofcases2，3，and9weretestedforSFVinfectionsas  

COntaCtParticIPantS・AllremainedWBandPCRnegativede－  
SplteaCOueCtiveminimumof57personLyearSOfintimateex－  
POSuretO an S『V－infected partner（median20、range13－24  
years）・Thewivesofthreeadditionalnonparticipantsalsofesled  

SFVnegative・lC．J2AllparticIPantSrePOrtedintimatemamages  
thatprovidedfrequentopportunltyforexposuretosalivaand  
Otherbodynuids・Al1denledtheroutineuseofbarrierprecau－  
tionsorotherpracticesd∝umentedtominimizesexualtrans－  
missionofinfections．   

Case2ceasedregularblo（通donationin1969・AserurnCOl－  
1ectedin1967wasWtlnegative；lhenextavailablespeClmen  
COllectedin19′78wa5W召seroreactive．Cases6、7，andlO  

Ce鮎edregularbloddonationwhennc＊ifiedofSFVinLection；  
retrosI）eCtlVelestlngOfarchivedseracon缶rnledearlierseroFK）S－  

itivity・Aspreviously reported elsewhere，four recIPlentS Of  

leuko－reducedbLo∝lproductsfromoneSFVcpz－infecteddonor  
（case6）showednoevidenceofSFVinfection．20  

BONEVAI王TAL．  

demorlStrateStrOngantibodyresponsebyWB testlng・Viral  
DNAcanbeconsistentlydetectedinallsubjectsIPBMCsbut  
inconsistently from otherbody sites・SFV was successfully  

CulturedfromthethroatswabandPBMCsofoneparticIPant  
and from Lhe PBMCs of a second，SFV DNA was also de→  

tectedintheurogenitaltrac10flwopersons・Despilethis、nO  
SeCOndarytransmissionamonghumansviainlimateexposure  
Orblood producltransfusion from one SFV－irlfecteddonor  
wasidenti鮎d・200urdatasupportapersistenlinfeclionin  
humans consistent withthe demonslrated natureofendemic  

infectionsin NHPs，but suggest that the presence of de－  

tectableviralDNAinhumanbodyfluidsdoesnotcorrelate  
Withtransmissibility・   

RepeatedexEX）SuretOSFVDNAinbcdynuidsmaybein－  
sufGcientforhuman－tOrhumantransmissiondue10alimitedvi－  

ralload，lhepersisten（presenceofvirusinalatentnoninfec－  
tious s（ate，Or Other mechanlSmS．SFVisolations were most  

frequent from case6，the only particIPan（Whose specimens  

WerereCeivedandprocessedwithln8hofco11ection．Thisnlay  

SuggeStthaltimeelapsed fromcollectiontoprocesslnginflu－  
encedviruSreCOVery，Ormayrefleclhigherviralloadsincase  
6than o（her paIlicipants・Quantitalive PCR testing forviral  

DNAandRNAlevelsinbloodandotherbodycompartments  
mightprovidefurtherinsightontherelationshipbetweenvari－  
ationsinviralload andincorlSistencies between detect10n Of  

SFVDNAin，andisolationofSFVfrom，bodyfluids・Fluctu－  

alionsinviralloadmayalsoexplainthevarlal）1edetectionof  
SFVinsomebodyfluids．   

SixofsevenretroviruSgeneraareaSSOCiatedwithhemato－  
logical，neurOlogical，dermatological，arthritic，Or OnCOgenic  
diseasesa脆ctingnearlyal1vertebratespecies，tyPical1ya且er  
longincubationperids・3Despitebeing highlycytopathlCin  
Cellculture，FVshavenolbeenassociatedwithanyif”ivodis，  
ease・60urpreliminaryobservationsonhumanswithprdonged  
infection，Whilelimited，arereaSSunng・Mostclinicallabora－  
toryresultswerewitI血normal1imitsorexplainedbythepres－  
enceofconditionscommonirlhumanpopulationsofcomr）ara－  
bleage・   

ThemostintngulngClinicalobserva土ionsweremi1dhema－  
tologicalabnomalitiesinthreeparticlpa血S・Thenuctuating，1n－  

consistentandmi1deosinopenlaOfcase6appearstotxclini  
Cal1yirLSigni丘canL Themi1dthromt）OCytOPeniaintwo／seven  

ParticIPantSdeservesattention，butalsodoesnotappeartObe  
Clinical1ysigni頁cant・   

Althoughthetotallymph∝yteCOuntSinal1participantswere  
normal，theNKCLinoneparticipantwithminirnalthrombo－  
CytOPeniaisarLOlablehnding・NKCLisarareconditionofun－  
knownetiology，aCCOmPaniedbylhromb∝ytOrH：niain12％of  
subjectsinoneseries・21persistentviralinfectlOn（e・g・，Ep－  

stein→Barr，hepalitisBorCviruses）220rPerSistentimmuno－  
logicalstimulation23hasbeenhyEX）thesizedtoplayanetidlogr  
icalrole．Withthecaveatthatwedonotknowwhethercase3  
hasother匹rSistentinfections，WemayS匹Culalethatpersistent  

SFVinfeclionand，rX）SSibly，thepresenceoflong－tenndiaktes  
meuitus24mightcontdbutetocase3’sNKCL・Futurestudies  
quantifyingSFVintegrationins匹Cificbl00dceusorcellhnes  
maycastlightonwhetherSFVplaysaroleintheobserved  
hematologicalabnormalities・   

SFVtransmitsnatufal1yaLmOngNHPsviacasualexposuteto  
oralandresplraiorysecretions，and hasbeenexFN＝nmental1y  

DISCUSSION  

Thisisthefirstlongitudinaldescnpt10nOftheclinical．im－  
munological、andvirologicalstatusofhumansinfectedwith  
SFV・A魚eraminimummedianof26years（range6－31）of  
documentedinlもction as of2007，ParticlpantS COntinue to  
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TABLE3．A且NORMAl．CL血ICALLABORATORYTbsTRBSULTSOⅥ汲THZ］PER［ODOFFoLLOW－Up  

伽仰几血和一わnげ  
ゆc血nけ紹勅，  
れ氾rヱ  

】陀α和げαgg，  
タd血匝  肋rJ  1セdrJ  二陀αr2  rとαrJ  ：陀αrイ  】セαr∫  

WNL  NAb   

Gluc08e131m釘劇；  NA   
血血1．4；   
ALγ116U心t訂  

（ト35）；   

NXc¢uS38％  

Ⅶ．■   

Glueoselllm〆劇（‘5－109）‘；   

∝閉血血脈1・7mg咽（0・5－1・4）；   

BWd33mg旭（7－お）；   
NKOc¢mS78叫鳩羽％ 
（68－482，∠ト25％）   

Eoshop出】s34／mcl（50－500）  

A5Tg48IU（0－42）；  

ALT70IU（0－48）   

nat¢1et胃107，000   

WNI   

WNL  

WNL   

NK∝nS854小1，39％；   
udc8dd8．6  
（1．7－8．2）；   

pl鵬1触138，0叩  
（140．000－■00，000）   

Eoshopbils   
17／mc】   

ALT67  

NA   

W■NL   

NA  

Eo血op旭s56；   
p】ate】ets122．000   

WNL  

NA   

WNL   

NA  

Eosinop最】s33  WNL  
（15－500）  

19  

10  

20   

24  

2  

NA  

NA   

NA   

NA  

41  

Ca5elO  50   

C8紗e12  62  

叩mL，Wit血nom81鮎山一8．  
bNんn018Y曲bl¢．  
CLi皿itsofmd町eSbownhp町entb¢S¢5・  
dBUN，blodu澤8出仕Og¢n・  
ON軋n且山ml姑11¢ー．  
fALT，d弧in08mino加ms飴ms¢・  
gAST，鮎p嘘且蛤血no仕ms触8・   



133占   

transmi（tedamongNHPthroughfreshwholeblod・5▼6125・26prer  

ViousreportshavestressedtheroleofskirlPenelrat］nglnJuries  
inhumanacqulSitionofinfection・10－12Theabsenceofadis．  
cernible history of percutaneous叫ury aSSOCiatedwith the  

SPeCiesfromwhichtheinfectingvirusstrainarosefor43％of  
paTticIPantSraisesthepossibilitythathumaninfectionwithSFV  
maybeacquiredthroughmucocutaneousextx｝SuretOSFV－COn－  
tainingNHPbodynuldswithoulln）ury，Simi1artotheroutesof  
transmissionofsimianherpesviruses・27Thus，itisprudentfor  
PerSOnSOCCuPalionallyexposedtoNHPstotakeprecautionsto  
avoidexfK）SuretOPrlmateSalivaanddherb（通ynuidsthrough  
eitherpercutaneouslquriesormucocutaneousexposures・   

Limitedobservationshavenotidentifiedinfex：tion－aSSOCiated  

Palhdogy or：；eCOndary SFV transmission among humans  
througheilherintimatecontactortransfusionofblcxxlprodp  
ucts．However，the smau nunlberofobservedindividuals and  

thelimiteddurationoffollow－uPreStrictoural）ilitytodrawdeL  

finitiveconclusionsabouttheclinicalsignificanceofhumanin－  
fectionwithSFVandtheabilityofSFVtotranSmitsecorldar－  
ily．LikeHTLV，theincidenceofdiseasemaybelowormay  

fo1lowIonglat（：nCyI光riods・1tisalsounknownwhateffecI，if  

any，lmmunOSuPPreSSionmayhaveonchnicaloutcomesofhu－  
maninfectionwithSFV・Forexample、SFVreplicatlOnWaSre－  
Centlyshowntc・eXPandtothesmal1intestinaljqiunumofSIV－  
immunosuppressedmacaques，aSiteforsigni丘cantCD4＋Tcell  
depletionandinnammationintheseanimals．suggestlngthat  
SFVmayplay；arOleinlheguLassodaledpa（hologyobserved  
duringprogressiontosimianAIDS・2BwecautionSFV－infec（ed  
PerSOnS tO refrain from donation ofbiologicalmaterials fbr  
transfusionortransplantationpendingabetterunderstandingof  
thesignificanceofhumaninfection・12・29Addltionalobserva－  

tionswillberleCeSSarytOfurtherdefinethepublichealthsig－  
ni丘canceofzo（）nOticSFVinfectlOn．  

80NEVA ETAL．   

Conferenceon ErnerglngInfectious Diseases，Marchll－14，  

2002，Atlanh，GAこandthellthlnternationalConference on  
HumanRetrovirology：HTLVandRelaledViruSeS．June9－12，  

2003，SanFrancisco，CA．  
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アデノウイルえ叫薄型嘩吟d14）は、希はしか報告されないが薪爽しているテデノウイルスの凪準型株で、健常若年成人を含め  
使用上の注意記載状況・  

全ての年齢層甲患軌と、・選症で時に夢死性の呼吸器疾患を惹起する可能性がある。2006年5月に、ニューヨーク州で生後12日  その他参考事項等  

合成血「日赤」   目の乳児が、Adl4が原因の呼吸器疾患により死亡した。2007年3月～6月の間に、オレゴン州、ワシントン州の介護施設および           ヽ  
研  

究  

報  

告  

きである。 

あ  

1955年に初めて記録され、1969年にはヨ」亡コツパの新兵での流行性急性呼吸器疾患と関連したが、それ以降はあまり検出され  
ていなかった。．．Ad1岬より広域での感染循舞は数年前から発生して■いる可能性もある。   

報告企集の意見  今後の対応   

2006～20q7年Iこ、米国土子－ヨ∵ク州、オレゴン州、ワシントン    日本赤十字社は、輸血感染症対策として問診時に海外渡航歴の有無を確   

州、テキサス州ヤ合計i40名ゆケデノウイルス血清型14感染息    琴し、帰国（入国）俊4週周は献血不適としている。また、問診で呼吸器疾患   

者が確認され、新たなAd14変異株が新興し感染拡大した可鹿    などの体調不良者を献血不可としている。今後も引き続き情報の収集に努め   

性が示唆され寄とわ簸告である。  る。   

て⊃ 
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JRC2007T－08；  

肋e欠か  

November16，2007／56（45）；1181－1184   

Acute Respiratory Disease Associated with 

AdenovirusSerotype14”FourStates，2006”2007  

Aden？ViruSSerOtyPe14（Ad14）isararelyreportedbute？ergingserotypeofadenovirusthatcancausesevereand  
SOmetlmeSfatalresplratOryillnessinpatientsofallages，1nCludinghealthyyoungadults・InMay2006，aninfant  

inNewYorkaged12daysdiedfromresplratOryillnesscausedbyAd14・DuringMarch－－June2007，atOtalof140  

additionalcasesofcon坑rmedAd14resplratOryillnesswereidentifiedinclustersofpatientsinOregon，  

Washington，andTexas・Fi氏y－three（38％）ofthesepa！ientswerehospitalized，including24（17％）whowere  

年ノ「ittedtointensivecareunits（ICUs）；nine（5％）pahentsdied・Ad14isolatesfromal1fourstateswereidentical  

b）dequenCedata丘omthefu11hexonandnbergenes．However，theisolatesweredisdnctfromtheAd14refbrence  

Strainfrom1955，SuggeStlngtheemergenceandspreadofanewAd14variantintheUnitedStates．No  

epidemiologlCeVidenceofdirecttransmissionlinkingtheNewYorkcaseoranyoftheclusterswasidentined．  

ThisreportsummarizestheinvestigationoftheseAd14casesbystateandcityhealthauthorities，theU．S．Air  

Force，andCDC．Stateandlocalpublichealthdepartmentsshouldbealerttothepossibilityofoutbreakscaused  

byAd14．   

NewYork   

hMay2006，afatalcaseofAd14illnessoccurredinNewYorkCityinaninfantgirlaged12days．Theinfant  

WaSbomafterafu11－termpregnanCyanduncomplicateddelivery．Shewasfounddeadinbed，Wheieshehadbeen  

Sleeplng・Theinfanthadbeenexamined3daysafterbirthandnotedtohavelostweightbutwasotherwisehealthy・  
Thenextweekshehadd占creasedtearswithcrying，SuggeStingearlydehydratioh．physicalactivityandfteding  
progressivelydecreasedduringtheweekbefbreherdeath．   

Postmortemtrachealandgastricswabs丘omtheinfantweresenttotheWadsworthCenterlaboratoryoftheNew  
V乍StateDepartmentofHealth，WhereadenoviruSWaSdetectedbypolymerasechainreaction（pCR）．  

AuenoviruSalsowasisolatedbyculture，COnfirmedbyimmunonuoreミCenCeaSSay（IFA），andtypedasAd14by  
antibodyneutralizationassay．AnalysisatCDCidentinedthesameunlquegeneticsequeqtesinthisisolateas  
Werelateridend負edintheAd14isolates丘omthethree2007clusters．   

AutopsyandhistologicnndingsattheOfnceoftheChiefMedicalExaminerinNewYorkCityincludedpresence  
inthelungofchronicinnammatorycellswithintranuclearinclusions，COnSistentwithadenoviralbronchiolitisand  
acuterespiratorydistresssyndrome．InvestigationbytheNewYorkCityDepartmentofHealthandMental  
HygienehasnotidentinedanyotherlocalcasesofAd14illness．   

Oregon   

InearlyApri12007，aC）inicianalertedtheOregonPublicHealthDivision（OPHD）regardingmultip19Patientsata  

SlnglehospitalwhohadbeenadmittedwithadiagnosisofseverepneumoniaduringMarch3－－Apri16．Atotalof  
17specimenswereobtained丘ompatients；15（88％）yieldedisolatesthatwereidentinedbyCDCasAd14．  

Throughretrospecdveexaminationoflaboratoryreports丘omthethreeclinicallaboratoriesinthestatethathave  
VirologycapacityandtheOregonStatePublicHealthLaboratory（OSPHL），OPHDidenti丘ed68personswho  

testedpositive（byculture，PCR，OrIFA）fbradenovirusduringNovemberl，2006－Ap＊130，2007．Isolates丘om  

50（74％）ofthesepatientswer占avai1ablefbrfurtheradenoviruStypingateitherCDCorOSPHL．Ofthe50  

Patientisolates，31（62％）wereidenti鮎dasAd14，andi尉30％）wereidentinedasanotheradenoviruStype  

http：／／www．cdc．gov／mmwr／preview／mmwrhtmI／mm5645al．htm  2007／12／1j   
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迦）；fbur（8％）didnottestpositiveforadenovirus・  
†  

＿mOng30Ad14patients（i・e・，allbutone）whosemedicalchartswerereviewed，22（73％）weremale；medianage  
・aS53・4years（range：2weeks－－82years）・Fivecases（17％）occuITedinpatientsaged＜5year5andtheremaining  
3（83％）occurredinpadentsaged＞18years・Twenty－tWOpatients（73％）requiredhospitalizatl？n，Sixteen（53％）  
！quiredintensivecare，andseven（23％）died，allfromseverepneumonia・MedianageofthepatlentSWhodied  
・aS63．6years；負ve（71％）weremale・Onedeathoccurredinaninfantagedlmonth・Ofthe30Ad14caseswith  
atientresidenceinformationavai1able，28（93％）occurredinresidentsofsevenOregoncounties，andtwocases  

ccurredinresidentsoftwoWashingtoncounties．Nolinkwasiden浦edinhospitalsorthecommunitytoexplain  
ansmissionofAd14丘omonepatienttoanother．  

1COmParisonwiththeAd14patients，amOngthe12adenoviruSnOn－type14patients（i・e・，allbutthree）whose  
ledicalchartswerereviewed，nine（75％）weremale・MedianageWaSl・1years，andll（92％）patientswereaged  

5years．Two（17％）adenoviruSnOn－type14patientsrequiredhospitalization；nOICUadmissionsordeathswere  
！POrtedinthisgroup．   

ra5hington   

■nMay16，2007，theTacoma－PierceCountyHealthDepartmentnotinedtheWashingtonStateDepartmentof  

【ealth（WADOH）offburresidentshousedinoneunitofaresidential－Carefacilitywhohadbeenhospitalized  
氾entlyfbrpneumoniaofunknownetiology・Thepatientswereaged40－－62yearS；threeofthefburwerefemale・f  ＼

 
3
′
 
 

lnepadenthadacquiredimmunodenciencysyndrome（AlDS）；thethreeothershadchronicobstruCtive  
ulmonarydisease．Al1fourweresmokers．   

hepatientshadinitialsymptomsofcough，fbver，OrShortnessofbreathduringApri122－May8，2007・Three  

atientsrequiredintensivecareandmechanicalventiladonforseverepneumonia・After8daysofhospitalization，  
lePatientwithAIDSdied；theotherpatientsrecovered．Respiratoryspecimens丘omallfourpatientstested  

osidveforadenovirusbyPCRattheWADOHlaboratory；1SOlateswereavailablefromthreepa丘ents，andal1  
汀eeisolateswereident摘edasAd14byCDC．Ad14hadlastbeenidentinedinanisolatefromapatient丘om  
√ashingtoninM叩2006，markingthenrstidentificationofAd14inthestatesince2004・Activesurvei11ance  
mongfacilityresidentsandstaffdidnotidendfyanyOthercasesムfAd14illness．   

■ eXa＄   

inceFebruary2007，anOutbreakofcasesoffbbri1eresplratOryinfection＊associatedwithadenoviruSinfbction  
asbeenてePOrtedamOngbasicmilitarytraineesatLacklandAirForceBase（LAFB）・Duringaninitial  
lVeStlgatlOn，COnducted丘omFebruary3toJune23，OutOf423respiratoryspeCimenscollectedandtested，268  
；3％）testedposi丘veforadenoviruS；118（44％）ofthe268wereserotyped，andlO6（90％）ofthoseserotyped  
JereAd14．Beforethisoutbreak，theonlyidenti負cadonofanAd14isolateatLAFBoccurredinMay2006（1）・  

しj  

luringFebruary3MJune23，2007，atOtaiof27patientswerehospitalizedwithpneumonia（median  
ospitalization：3days），including丘vewhorequiredadmissiontotheICU．OneICUpatientrequired  
xtracorporealmembraneoxygenationforapproximately3weeksandultimatelydied・Al116hospitalizedpatients  
℃mWhomthroatswabswerecollected，includingthe負vepadentsadmittedtotheICU，te亭tedpositiveforAd14・  
ifteenofthesehospitalizedpatientstestednegativeforotherresplratOryPathogens，andonepatienthadasputum  
ulturethatwasposidveforLthemq，hjhLS叫払e〃Zae．  

Jlhealth－CareWOrkers丘omhospitalunits血eretraineeshadbeenadmittedwereo鮎redtestingforAd14，  
！gardle盲sofhistoryofrespiratoryillness．Of218health＜areWOrkerstestedbyPCR，Six（3％）werepositivefor  
Ld14；nVeOfthesixreporteddirectcontactwithhospitalizedAd14patients・  

Teventionmeasuresimplementedduringtheoutbreakincludedincreasingthenumberofhand－Sanitizingstations，  
元despreadsanitizingofsu血cesand‘equlPmentwithappropriatedisinfbctantS，1nCreaSlngaWarbnessofAd14  
mongtraineesandstaffmembers，andtakingcontactanddropletprecautionsforhospitalizedpadentswithAd14・  
；eglnnlngOnMay26，traineeswithfebri1eresplratOryillnesswerecon負nedtoonedormitoryandbothpatients  
ndstaffmembcrswererequiredtowearsurgicalmasks．  

104  
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Casesreportedpostinvestigation．Sincetheinvestlgation，neWCaSeSOffebri1eresplratOryillnesshavecontinued  

tooccuratLAFB，buttheweeklyincidencehasdeclined丘omapeakof74caseswithonsetduringtheweekof  

May27－June2，tO55caseswithonsetduringtheweekofSeptember23～29（themostrecentperiodfbrwhich  

datawereavailable）・Inaddition，duringMarch－一September2007，threeothermilitarybasesinTexasthatreceived  

traineesfromLAFBreportedatotalof220casesofAd14illness（AirForcehstitutefbrOperationalHealth，  

personalcommunication，2007）・However，WhetherAd14spread丘omLAFBtothesethreebaseshasnotbee  

determined・Ad14alsowasdetectedinApri1inaneyeculturefromanoutpatientinthesurroundingcommunlty  
whohadresplratOrySymptOmSandcoqunctivitis．NolinkbetweenthiscaseandtheLAFBcaseswasidentined．   

Reportedby：OregonDqptQfHumanSvcs・桝おhif7gtOnSk7teDqptqfHeahhCommunicabkDise郎e且37Lh   
升α血喝椚J移5ク助肋甲血J椚′移」frfbrce血ざ／血／e♪r（わerαよわ〃αJ〟gα肋，句フf鹿沼fcαdO〝／ゐre（止  

ふJ〝ef肋〃Ce，（∬dfr凡）rCg．凡ⅣαJ助d肋月e∫gαC／－（お〃Jeれこ岱肋サ．花m－β甲Jq／5ねね肋α肋動c且肋wγbr鬼   

αケβ甲／げ肋α肋α〝dA兎〃ぬJ均夢e〃e・βルダ汚m／βねg那e∫，肋血〃αJCe〃ねr♪r血沼〟〃如才fo〃α〃d   

尺e乎fmわりβねgがe∫ノβル〆〟eα肋cαree〟α〟ケアro椚OJわ〃，他力b〃αJCe〃おrメ）rf）r甲αg‘加e叫βeねC力b〝，α〃d   

Co〝加／げ坤c血〟∫βf∫e郎β∫Jαree′βe祀ノ如〝柁〃Jβf羊q解cgげ抒br々わ化e血αregrβe岬極刑e勅CβC  

EditorialNote：  

Adenoviruseswerenrstdescribedinthe1950sandareaSSOCiatedwithabroadspectrumOfclinicalillness，  
includingcoruunctivitis，ftbri1eupperresplratOryillness，pneumOnla，andgastrointestinaldisease．Severeillness   

C ⊃CCurinnewbomorelderlypatientsorinpatientswithunderlyingmedicalconditionsbutisgeneral1ynotlife－   
threatenlnglnOthenvisehealthyadults・AdenoviruSeSareknowntocauseoutbreaksofdisease，1nCluding  

keratocprjunctivitis，andtracheobronchidsandotherrespiratorydiseasesamongmilitaryrecnlits（2・3）・Although   

adenovlruSOutbreaksinmilitaryrecruitsarewell－reCOgnized（3），infbctionusuallydoesnotrequirehospitalization   

andrarelyrequiresadmissiontoanICU・Beyondtheneonatalperiod，deathsassociatedwithcommunity－aCquired   

adenoviruSinfbctioninpersonswhoarenotimmunodencientareuncommonandusual1ysporadic．  

Fi氏y－Oneadenovirusserotypeshavebeenidentified（4）．Thecasesdescribedinthisreportareunusualbecause   

theysuggesttheemergenceofanewandviru1entAd14variantthathasspreadwithintheUnitedStates．Ad14  
infktionwasdescribedinitial1yin1955（5）andwasassociatedwithepidemicacuterespiratorydiseaseinmi1itary   
recmitsinEuropein1969（6）buthassincebeendetectedin丘equently．Forexample，during｝200l－－2002，Ad14   

WaSaSSOCiatedwithapproximately8％ofresplratOryadenoviralinfbcdonsinthepediatricwardofaTaiwan   
hospital，withapproximately40％ofAd14casesinchildrenaged4N8yearsmanifbstingaslowerairwaydisease  

（7）．  

TheNationalSurvei11ancefbrEmergingAdenovirusInftctionssystemincludesmilitaryandcivilianlaboratories   
at15sites．During2004－－2007，thissurveillancesystemdetected17isolatesofAd14fromsevensites（8）・Tenof  

t17isolates（60％）werecollectedfromthreemilitarybases（8）・Despitethissurveillance，adenovirTSinfbctions   

O氏engoundetected，becausefewlaboratoriesroutinelytestLforadenoviruSandevenfbwerldoserotyplng．Wider   

CirculadonofAd14mighthaveoccurredinrecentyearsandmightstillbeoccurring．  

FurtherworkisneededtounderstandthenaturalhistoryofAd14，riskfactorsforsevereAd14disease，andhow  

Ad14transmissioncanbepreventedeffbctively・VaccinesagainstadenoviruヲSerOtypesfburandseven（i・e・，Ad4   

andAd7）wereusedamongmilitaryrecruitsduring1971－－1999，beforevacclneSWerenOlongeravailable．  

AdenoviraldiseaseamongU・S・mi1itaryrecruitssubsequentlyincreチSed（9）・Ad4andAd70ralvaccineshavebeen   

redevelopedandarebeingevaluatedinclinicaltrials．WorkisongolngtOdeterminewhetherthenewAd4and  
Ad7vaccineswi11protectagalnStAd14inftction・ManagementOfadenoviralinfbctionsislargelysupportive・A   
numberofantiviraldrugS，includingribavirin，Vidarabine，a正dcidofovir，havebeenusedtotreatadenoviral  

infbctionssuchasAd14，butnonehaveshownde負nitiveefncacyagainstadenoviruses（2）．  

ControlofadenoviruSOutbreakscanbechal1englngbecausetheseviruSeSCanbeshedinbothresplratOry  
SeCretionsandfecesandcanpersistforweeksonenvironmentalsurfaces・Guidelinesforthecareofpatientswith   
PneumOnia（i9）shouldbefb1lowedincasesofsuspectedadenoviralpneumonia．   

ClinicianSwithquestionsrelatedtotestingofpatientsforadenoviruSOrAd14infectionshouldcontacttheirstate  
healthdepartments，WhichcanprovideassistanCe．Statehealthdepartmentsandmilitaryfacilitiesshouldcontact   

CDCtoreportunusualclustersofsevereadenoviraldi朝野OrCaSeSOfAd140rtOObtainadditionalinformation   

http：／／www．cdc．gov／mmwr／preview／mmwrhtmVmm5645al．htm  2007／12／1e   
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別紙様式第2  
別紙（3）－3  

医薬品 研究報告 調査報告書   

識別番号・報告回数  
報告日   第一報入手日  新医薬品等の区分  理欄   

2008年1月29日  該当なし  

①～③人血清アルフ●ミン④人血液凝固第ⅩⅢ因子  Clinicaloutcomeoffrequent  
一般的名称  

（豆×◎フィデーjげン加第ⅩⅢ因子  exposuretoTorqueTenovirus  

研究報告の公表状況    （TTV）thfOughbloodtranSfusionin thalassemiapatientswithorwithout  

③アルプミナー25％④フィプロガミンP⑤べリ  
hepatitisCvirus（HCV）infection  

米国   

販売名（企業名）  

ベーt」ング株式会社）   
JournalofMedicalVirologyl，  
2008，80／2（365－371）   

問題点（サラセミア患者の輸血によるTTV感染）  使用上の注意記載状況・  
サラセミア患者は、頻繁にウイルスに暴露された輸血に依存していて肝不全や肝障害を頻繁に合併している。HBVとHCV検査によるスク  その他参考事項等  
リーニング導入以来、この患者グループでの輸血関連の肝炎は激減した。しかしながら既知の肝炎に感染していないサラセミア患者の37％  
がいまだにM異常値を示しているが、原因は特定できていない。  

TTVは一般の人々の圃で高率で広く分布しているが、特にサラセミア患者などの頻繁に輸血を受ける患者では80％以上が複数のTrVの遺  
伝子型を保有している。  

研                                         著者らはアラブ首長国連邦で定期的に輸血を受ける（年間13－18回）サラセミア患者197名のTTVの遺伝子型およびフェリチン、AST、   
究   

報 ムヒ  

【コ の   

概  m陽性群において皿異常値率は、年齢による差はなく、年間の投与間隔や投与数に起因していないことが示唆された。   
要  TTVウイルスは27遺伝子型から成る少なくとも5グループに分類される。TTVDNAをRDプライマー、TT6／7／8／9プライマーおよびNG  
プライマ∵のユ種を用いて増幅して、遺伝子型を解析したが、TTV感染患者のほとんどが複数の遺伝子型を保持しているので、フェリチン、  
AST、Au、を上昇に関与する連伝子を特定できなかった。  

筆者らは、TTV感染がHCV感染患者の肝疾患を重篤にさせるとは結論できないとしている。重篤な肝疾患の進展にはTTVよりもHCVの  

方が重要な役割を果たしている。   

報告企業の意見  今後の対応   

現在までmの病原性は十分解明されていないので、当社製品の原  
料血嫌の段階でTTVに対しての検査は実施されていない。  
TTVとAuに関するCPMPの見解（Plasma－derivedmedicinal．products：  
positiQnPaPerOn．Autesting：CPMP／BWア／385／99）は、TTYDNA値と  
AIJ値との間には明確な相関関係はないことを示唆しているとして  

いる。  

m検査は実施していないが、本剤の製造工程（60℃10時間の液状  
加熱）で不精化されると考えられる。  

今後とも情報収集に努める。  
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ABコ加u盲如l  

JournalofMedicalVirology80：365－371（2008）  

Clinica10utcomeofFrequentI∃ⅩPOSuretOTorque  
TenoVirus（TTV）ThroughBloodTransfusionin  
ThalassemiaPatientsWithorWithoutHepatitisC  
Virus（HCV）Infbction  

Yu－WenⅡu，1・2＊MoslihI・Al一AIoslih，3MahmoudTalibAIAli，4samrau2＝icamin，1HeatherPerkins，1  
Qi－LongYi，1shabnamRahimiⅢlameneh，1JulWu，5andEarlG．Brown2  
J（・……．J…′‘J拓…ノバ．・什…、バ、り／／りい∫．り／一／りJ・…、√▼り仙〃／．一  
二一ノ恒…イ川川／り、Jf…・／…川川里・．〃′（冊わJ′・／‖上こ、・り仙JJ′′州〟…んい・、ハ…′／′、・イ．1JJ＝仙・．「′‖い・刷／、・イり／J＝…、  
Ofぬ仙α，0几ねrわ，Cα花α血  
βcoJ毎eo／ガeαJfん駄血e略【加わerざよ砂0′5んαわαん，ぶんαウαん，UAガ  
イアたd00βemよαα几dGe眠fよcCe醸「，〟l侮d月b甲記αJ，伽らαよ，L仏属  
－－ハ／り・JJ…・Jい・ハJ／／＝！ご・¶バり仙J川川～ノバ可トh・バJ′什・・I〃…い・Jノ＝、卜……．l●Ⅷ廿・／・り－Jり；り′川・・ご．JJ…・り・ヾ・・J’′川・′山・・JJり…／l、1り山・り／．  
P㍑bJjc挽d班AgeJ托γ0／CαJldα，Offα∽α，0乃ねrio，CαJldα   

As a consequence of the high prevalence of   
TorqueTeno＞irus（TTV＝nbIooddonors，thafas，   
SemiapatientsfrequentIYaCquirevariousgeno－   
types of this virus through therapeutic blood   
transfusions・Atpresent，theclinica［consequen－   
ces of TTV infection remain indeterminate for 

these patients．Here′SeVeralhundred thalasse－   
miapatientsweretestedforthepresenceofTTV   
andits genotYPeS uSing a combination of PCR   

and clone－based DNA sequencing．Approxi－   
matelylO％（12／118）of the patients aged 2－   
20 years remained negative for Tn/ including 
eight genotypes of SENV．Fer（itin，aSPartate－   
aminotransferase（AST）andalanine－aminotrans－   

ferase（ALT）feveIswereinvariablylowerinTTV－   
negative patients（P＝0．02，＜0．01．and O．06，   

respective（Y）thaninlTV－POSitive patients．   
Patients with TTV－HCV co－infection showed   
elevated ferritin and ALT levels compared with 
Patientswith TTVinfection aIone（P＜0．02and   
P＜0．01）．AST and ALT］evels were vvithin the   
normalrange for alITTV－negative patients，   
whereas abnormallevels ofASTand ALTwere   

SeeninasignificantproportionofTm－POSitive   
Patients（30．7％ and33．6％，reSPeCtively）and   
PatientswithTTV－HCVco－infections（70．0％and   
56．6％．respectivelY）．OnlyTTV－POSitivepatients  
（28．0％〉andpatientswithTTV－HCVco－infections  
（36．3％）hadhyperLferritinIevefs（≧3．000ng／ml）．   
Thegenotype（s）ofTTVresponsibleforthe‖ver   
dysfunctioncoufdnotbedetermined．However，   
high levels of AST and ALT were found to be 
COrre（ated vvith detection of a higher number   
Of m genotYPeSin the patients．The data   
SUggeStSthatfrequentandpersistentTTVinfec－   
tionthroughbFoodtransfusionisassociatedwith   

⑥2007WILEY－LISS，INC．  

hepatic dysfunction and／or damagein trans－  
fusiondependentthalassemiapatients．｝．Med．  
伽l．β¢ニ3β5－37丁．2¢〃β．◎2007W道ey－Li鑓，Inc．  

KEYWORDS：TTV；HCVtha暮assemia patient；  
Iiverdisease  

INTRODUCTION   

Hepatic dysfunction and／or damage arefrequent  
COmplicationsinthalassemiapatientswhodependon  
blood transfusions that are associated with a high 
ftequency of exposure to viruSeS．Accordingly，the  
incidenceoftranSfusionrelatedhepatitisfbrthisgroup  
Of patients has been markedly reduced since the  
implement・ationofbloodscreeningforhepatitisBviruS  
（HBV）andhepatitis CviruS（fICV）nucleicacidand  
antibodies．However，OVerOnethird（37％）ofthalasse．  
mia patients without infection by known hepatitis 
viruSeS Sti11havean abnormalalanine－aminotransfer－  

ase（ALT）pattern［Chenetal．，1999】．TheexactcauseOf  
the ALT abnormality in those patients remains 
unknown［OkamotoandMayumi，2001】．   
AviruSWithasmal1single－StrandedDNAgenome  
wasidenti昆edbyNishizawaetal．［1997】inJapanf王om  
patientswithnon－A－Etransfusionacquiredhepatitisin   
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Accepted130ctober2007   

DOIlO．1002月mv・21070   

P11blishedon止neinWileyInterScience  

（www．interscience．wi1ey．com）  

√－’◆▲ ⑳WIL打【．  
hlerSciellCeO  
D】～⊂OY t■ ～0レlて■tyG ¢■（▲†  

111   



Huet－al．   

primersets［Huetal．，2005］．Thisfindinghasprovided  
amoreaccurateandefncienttoolfbrmdiagnosis．In  
this study，We uSed this efncient prlmer Sy8tem  
COmbinedwithcloneTbasedDNAsequencingtoinves－  
tigatetheprevalenceofvaTiousgenotypeSOfmwith  

respecttoclinicaloutx：OmelnVariousagegroupsofblood  
transfusion dependent thalassemia patients with or  
withoutHCVco－infbction．  

MATER工ALSANDMETIIOI）S  
StudyGroups   

Atotalof197thalassemiapatients鉦omtheUnited  
ArabEmirates（UAE）whohadreceivedregularblood  
transfusions（13－18h，ear）wereenrouedinthisstudy，  
including54withhepatitis CviruS（HCV）infbction．  
Amongthesepatientsayoungergroupofl18thalasse－  
miapatients（49femaleand69male）ranginginage  
froh2to20yearS（withamedianageoflO．8yearS）was  
testedfbrbloodfbrritin，ASTandALTlevelstostudythe  
clinicaloutcome of TTV∵and HCVin鈷ctions．The  

remainingthalassemia patients（n＝79：aged 21－  
53years）wereonlytestedfbrAIJTinthisstudy．Al1  
Samples were negativein standard donor－SCreening  
testsincludingHⅣ，HumanTCellLeukemiaViruSeS，  
andhepatit，isA，BandG．  

IsolationofViralDNA   

Pla8ma（100lll）wasusedforisolationof■viralDNA  
Withasilicagelbasedmembranewhileuslngmicrospln  
technology asdescribedin the QIAamp blood kit  
（QIAGEN，Inc．，Mississauga，Ont・ari0）．  

AmplificationandDetectionofTIVDNA   

Puri丘edmDNAwa8amplifiedusingthreesetsof  
nestedprimersderivedfiomt．heconservedreglOnSin  
5’UTR and ORFs ofthe Trvgenome払1lowing the  
procedure as previo11Sly desf：ribed［Okamoto etal・，  
1999b；Huetal．，20051．TheyincludeRDO37－038plus  
RDO51－052［Okamotoetal．－1998】，TT6－7plusTr8－9  
［Hohne et al．，19981，and NG5／UTR based nested  
primers（NGO54－147plusNG133－132j［Okamotoetal．，  
1999a］．W（TTV－1ikeminiviruS）ふasalsotestedin  
thethalassemiapatientsusingtwosetsofTTMVspeci丘c  
PrimersasdescribedpreviouslytHuetal．，2005〕．The  
Sen畠itivityofPCRusedinthisstudyhadpreviouslybeen  
evaluated byboth DNAdilution and real－time PCR  
methods．The sensitivity wasdetermined tobe≦10  
COpies／ml．Toconfirmthatthalassemiapatientstesting  
negativeforTrV were truly negative，the12TrV  
negative samples were su旬ected to additionalPCR  
reactioncondition＄includingdiffbrentandlowerstrin－  
genqyprimerannealingtemperaturesandadditional  
reactionq7Cles・PCRampli丘edmDNAwasdetected  
Onal．5％agarosegelusingethidiuTnbromidestaining・  

Direct DNA Sequencing 

Direct DNA sequencing was perfonned using an 
automatQd DNA sequencer（Visible Genetics）・A5’  

366   

1997．Withrefbrencetotheindexpatient，theviruswas  
Orlginally named Tr viruS howeveritis currentレ  
renamedasTorqueTenovirus（TTV）thetypespecies  
ofthegenusAne1loviruS，inanunassignedfamilythatis  
mostcloselyrelatedtothe Circoviridae［Hino，2002】．  
rrviswidelydistributedgeographical1ywithahigh  
rateofviremiawithinthe generalpopulation［Sim－  
monds，1998；Cossart．，2000］．Mixedgenotypeinfections  
aretherefbrecommon，particularlyin鉦equentlytrans－  
fusedpatientssuchasthalassemiapatientswhere80％  
ofthemcarrymorethanonegenotypeofTrv［Chen  
etal．，1999；Okamotoetal．，1999bl．Thisispresumably  
duetothehighfrequencyofviraltran8missionthro11gh  
bloodtransfusionandthepersistentnatureOfmviral  
infbctions［Chenetal．，1999；Gal1ianetal．，1999；Kanda  
etal．，1999；Kobayashietal．，1999；Matsumotoetal，，  
1999；Oguchietal．，1999；Pratietal．，1999】．TTVヽiruSeS  
havebeenclassifiedintoatleastfivegroupsconsistingof  
moretham27genotypesasaresultoftheextremelywide  
range of sequence divergence observed among m  
isolates［0knmoto etal．，1998；Tanaka etal．，1998；  
Tak町amaetal．，1999；Worobey，2000；Okamoto．and  
Mayumi，2001】．Earlystudiesindicatethatmmight  
CauSeSOmeformSOfcrypt・Ogenetichepatitis，pOSttran8－  
fusionhepatitisand／orotherdiseases，howeverthese  
observat，ions have not，been confirmedin most subse－  

quent studie8althoughit ha＄been suggested that  
Certainmgroupsorgenotypes（e．g．，grOuP4，genOtyPe  
landgenotype21）mightbeespeciallypat．hogenicand  
associatedwithliverorotherdiseases【Simonsetal．，  
1995；Okamura et・al．，2000；Sugiyama etal．，2000；  
Bendine11ietalリ2001；Maggietal．，2003；Piffbrietal．，  
2005；Szladeketal．，2005］．Theclinicalsignificanceof  
Trvinfection thus，remains controversial．［Oka皿ura  

etal．，2000；Sugiyamaetalリ2000；Maggi占tal．，2003；  
Pi蝕rietal・，2005；Szladeketal．，2005］．Considering  
thatthalaβSemiapatientsfrequentlyacquiremultiple  
genotypesofmthroughrepeatedbloodtransfusion  
admini＄teredthroughouttheirlifbtime，theroleofthis  
ViruSinthedevelopmentofclinicaldiseaseinthisgroup  
Ofpatient＄CannOt be excluded［Chen etal．，1999］．  
InadditiontoTTV，aSul）Stantialproportionofthalasse－  
mia patients have acquired HCV infedion through 
blood transfusion．It remains uncertainifHCV－TTV  

coLinfbctions resultin more severe biochemicaland  

histologicalchange8COmparedtoTIVinfectionalone  
［Charltonetal．，1998；Watanabeetal．，1999；Yhkietal．，  
1999；Zeinetal．，1999；Cleavlngeretal．，2000；Meng  
etal．，2001；Tokitaetal．，2002］．   
Sincemcannot．becultivatedinvitro，PCRisthe  
Onlyavai1abletoolfordeteetion ofTTV．It．hasbeen  
difnculttodeterminetheclinical8i釘1i魚canceof  
infectionsbecausediagnosticsystemsuslngOne？rtWO  
SetSprimersforPCRareunabletodetecttheentire  
SPeCtrumOfTVrvgenotypesandtheirvariantsthatexi8t  
inindividuals［0knmotoetal．，1999b，2000；Maggietal，，  
2003】．ObviousbT，thisha8impededaproperassessment  
OfTrvviralpathogenesis．Werecently払undthatall  
mgenotypes（except genotype21），and allSENV  
genotypes（A－H）canbe detected11Sing threeでⅣ  

よ肋よⅥ和～．DOIlO．100祁血Ⅴ  
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ClinicalEffbctofrIYrvinThalassemiacs   

Cy5．51abeledsenseprimer，RDO51，WaSuSedtoproduce  
asequenceofapproximately150basesfh）mRDprimer  
set PCRfhgments．Forthe PCR products amplified  
usingTTprimers，a5′Cy5．51abeledsenseprlmer，TT8，  
wasusedtoproduceasequenceofapproximately150  
basesinlength．5′uTR based primers NG133F and  
NG132Rwereusedfbrsequencingthe PCRproducts  
ampli丘edby5′UTRbasedprimers・  

CloningBasedDNASequencing   

ClonalbasedDNAsequenclngWaSperfbrmedusing  
TOPO－TA′rMvector（AmershamPharmaciaBiotech，  
USA）forcloningofpurifiedPCRproducts．Them  
SequenCeWaSamplified鈷■OmCOloniesofEscherichiacoli  
using M13primers（Amersham Pharmacia Biotech，  
USA）．Fifteenclones丘omeachindividualweresequenc－  
ed．Re－amplifiedPCRproductswere sequenced using  

thesameprocedureas払rdirectDNAsequenclng．  

GenotypingandComputerAnalysisof  
NucleotideSequences   

DNAsequencesderivedftomDNAsequenclngWere  
comparedusinganonlinedat・abasefbrthebest，pOSSible  
matchuslngthe Basic LocalAlignment Search Tool  
（BLAST）programattheNationalCenterfbrBiot・eCh－  
noIogyInfbrmation home page（ht・tp：〟www．ncbi．  

nlm．nih．gov／）．Al1furthersequenceanalysesandcomq  
ParisonswereperfbrmedusingtheDNA－STARLaser－  
gene’99softwarepackage（DNAStar，Madison，WI）．  

StatisticalAnalysis   

The mean difrbrencesin AST，ALTand ftrritin  
between three clinical groups were compared using 
Student’st－teStS．SincethesamplesizeforbothTTV－  

negative and m十HCV posit，ive groupsis small  
COmpared to tha七of the TW positive group，We  
performed a matching comparison to increase the 
COmParisonpower・Eachcaseintherrvーnegativegroup  
（orm＋HCVpositivegroup）wasmatchedtDaCaSeOf  
thesameage andgenderin the TIV－pOSitivegroup．  
Pairedt－teStWaSper丘〉rmedfbrthematchingcompar－  
ison．In addition，We CategOrized the AST，ALT and  
ferritininto normaland abnormalgroups uslngthe  
Clinicalnormalrangeasthecut－Offvalue，andcompared  
the abnormalratesinthethreeclinicalgroups，Chi－  
SquareteStSWereuSedinthecomparisonofrates．The  
SAS soffware package was used for the statistical 
analyses．  
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CliniedSigni鮎anceofTTVInfeetion   

FeT－ritin，ASTandALTlevels・Forathorough  
analysisoftheclinicaidata，WenrStinvestigatedthe  
impact of age and gender on the levels of clinical 
parameters（Tablel）．Ferritin，AST and AIJTlevels  

Werefbundtobehigherinpatientsagedll－20yearS  
thaninyoungerpatient・Saged2－10years．However，t．he  
diffbrence did not reach statisticai significance  
（P＝0・13，0・10and O．10壬br fbrritin，AST andAl，T，  
respectively）・Allthree parameters were slightly  
increasedinmalerelativetofemalepatients，butagain  
no significantdiffbrencewasfbund betweendiffbrent  
genders（P二0．46，0，19andO．43fbrferritin，ASTand  
AlJT，reSpeCtively）・The data suggest that age and  
genderarenotm由orfactorsthat．significantlycontrib－  
utedtoliverdiseaseinthalassemiapatientsaged2－  
20years．However，Sinceal1t．hree parameters were  
Slightlyhigherinolderpatientsandmalepatient，Sin  
COmparisonwithyoungerpatient．sandfbmalepatients，  

aminorimpactofageandgenderonliverdysfunction  

COuld not be completely excluded．Toimprove the  
accuracyofdataanalysis，Wethereforedecidedtouse  
both age－SeX matChing and non－age－SeX matChing  
methodsforevaluatingtheclinicalsignificanceo  
infbctioninthalassemiapatients．   

TheresultsinTableIIindicatethatbyusinganexact  

age－SeXmatChingmethod，thefbrritin，ASTandALT  
levelswerefbundtobeinvariablylowerinm－negative  
patient，S COmpared to the m－pOSitive patients（P＝  

0．02，P＜0．01andPく0．06，reSpeCtively）．Thetrendsof  
t・heresultsgeneratedbynon－age－SeXmatChingwere，in  
general，COnSistentwiththosederivedusingtheage－SeX  
matchingapproach，Wherefbrritin，ASTandALTlevels  
wereshowntobehigherinTrv－POSitivepatientsthan  
in m－negativepatients（P＜0．02，P＞0．05andP＞  
0．05，reSpeCtively），but，inthis case only fbrritin was  
Signi丘cantly elevated．The clinical data regarding  
rrMV（m－1ikeminivirus）negativesamples（8．5％，  
10／118）wasalsoanalyzedandcomparedtotheTrMV  
positive samples by age－SeX matChing method－The  
levelsofAI，T，ASTandfbrritinwerenotsignificantly  

dif托rentbetweenTrMV－negativeandTrMVTpOSitive  
patients（datanotshown）．OftheTrvnegativepatients，  
91．7％（11／12）were positive fbr TrMV．These data  
further support the observation that Trv，but not  
TTMVcausesliverdysfunctionand／ordamage・Using  
age－SeXmatChedgroups，thelevelsofbothfbrritinand  

TABLEI、Ferritin，ASTandAmLevelsinDi飴rent，AgeandGenderGroupsofでTV  
InLbctedThalassemiaPatients  

Patients（no・）   Ferritin（ng／ml）（P）  AST（IU几）（P）  M（IU几）（P）  

Age   
2－－10（45）   

11．－20（47）  
Gender   
Male（52）   
Femak（40）  

2290．9土1331．2  

2706，3土1274．5（0．13）   

2566．4土131318．5  
2364．1土1296．5（0．46）  

35．1土20．7  

42．9土24．2（0．10）   

42．2士24．4  
35．9士21，4（0．19）  

37．3土47．2  

53．2土44．8（0，10）   

48．8±47．4  
41．2．土43＿8（0．43）  

J．Åオed．Vi和上，DOIlO．1002βmv  
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TABLEII・ComparisonofFerritin7ASTandALTLevelsBetweenmNegativePatients，PatientsWithmInfktionAlone  
（Trv＋）andWithm－HCVCo－Infbctions（TVrv＋HCV＋）  

Patients（no・）  Age  Ferritin（ng／mi）（P）  AST（U／L）（P）  ALT（U几）（P）  

Age一光ⅩmatChing   
TTV一（12）   

TTV＋（12）  
Noage－＄eXmakhing   
TTV⊥（12）   

TTV＋（92）  
Age－SeXmatChing   
TTV＋alone（11）   
TTV＋HCV＋（11）  
Noage－SeXmatChing   
TTV＋done（92）   
TTV＋HCV十（11）  

9．5土5．6a  
9．5土5．6   

9．5士5．6  
10．8土4－6   

13．2土4．4  

13．2土4．4   

10．8士4．6  
13．2主4．4  

1470．3士514．7  

2340．0土733．5（0，02）   

1470．3士514．7  

2477，7士1305．6（0．02）   

2340．0士733．5  

3112．9士1477．8（0．02）   

2477．7士1305．6  
3112．9士1477．8（0．08）  

27．1士7．1  
38．8士18．1（＜0．01）   

27．1士7．1  

39．5土23．3（0．08）   

36．2士22．0  

53．1土27．6（0．13）   

39．5士23．3  
53．1士27．6（＞0．05）  

22．1土12．2  
49－3士45．3仙06）   

22．1土12．2  
45．5士45．8（0，11）   

27．6士17．0  
55．4土27．6（＜0．01）   

45．5土45．8  
55．4士27．6（＞0．05）  

＆Meanj＝SD；SignificantdifrbrencesaLreinbold．  

ALTwerefbundtobehigherinpatientswithHCVLTTV  
COTinfbctionBthaninpatientswithTrvinfectionalone  
（P＝0・02andP＜0．01）．Itwasexpectedthatpatients  
withrrⅣ－HCVco－infbctionswouldhavemoresevere  
liverdiseasethanTTValoneasHCVisaseriousliver  

Path（嘔en・Non－age－SeXmatChedanalysisshowedthat，  
al1threeclinicalparameterswerehigherinpatients  
WithTrV－HCVco－in良ction8thaninpatientswith  
infectionalone，butnosignificantdiffbrencewasfound  
betweenthetwogroupsofpatients．Thissuggeststhat  
theuseofage－SeXmatChingapproachisnecessaryfor  
theclinicaldataanabTSis．  

AbnoTnali妙raねqfβT・ritin，ASTandAL71We  
foundthatal112Trv－negativepatientsaged2－20years  
hadnormarAST（≦4PIU几rangingfrom14to40IU几）  
andALT（≦50IUrL，rangingfromlOto48IU几）1evels．  
However，ASTandALTlevel＄Wereelevatedinnearly  
One－third ofm－pOSitive patients aged2－20years  
（30・7％，27／88払rAST；and33．6％，4即143fbrALT；  
Fig．1）・AbnormallevelsofAST（70％，7／10）andALT  
（56・6％，30／53）wasevenhigherinpatientswithm－  
HCVco－infection8than patients with Trvin鮎ction  
alone・Dataresultingftomanalysisofabnormalitiesin  
threeclinicalparametersagreedcompletelywiththose  
Obtainedfromt．heassessmentofactualdiffbrencesin  
ferritin，AST and ALTlevels．Althoughthe fbrritin  
levelsweresigmificantlyhigher（P＝0．02）withrespect  
toTrvandHCVpositivityformatchedpatientgroups，  
thefbrritinbaselinelevelofthepatientgroupishighdue  
totransfusiontreatments．The fbrritinlevelinTrv＿  
negativethalassemiapatient8WaSfivetimeshigher  
（1470・3土514ng／mi；TableII）thannormal（10－300nd  
ml）・Therefore，WeuSedthehyper－ferritinlevelvalueて  

Whichistentimesthenormal1imit（3，000ng／ml）to  
Calculatetheabnormalityrateinthalas8emiapatients．  
Noneofthem－negativepatientshadfbrritinlevels  
OVer3，000nghnlwiththehighestlevelbeing2，440ng／  
ml・However，aboutohethird ofpatientswithm  
infbctionalone（28・0％，26／93）andpatientswithHCV－  
rrvco－inLktion8（36・4％，4／11）hadhyper－fbrritinlevels  
（3，000ndmlrangingupto6，250ng／ml）．  

J∴如kd∴V汀血．DOIlO，1002βmv   

One might expectthattheALT abnormalityrate  
Shouldbehighestinolderpatientsduetothegreater  
duration oftransfusion treatment．In fact，the Am  
abnormalityratewasthehighest（33．6％，48／143）in  
youngpatients（11－20years）comparedtotheyoungest  
patientsaged2－10years（21．2％，14／66）aLndtheolder  
patientgroup，betweentheagesof21and53（20．9％，  
9／43；Fig．2）．Thisindicatesthat ALT elevat，ionin  
thalassemia patients was not dependent or directly  
attributabletothetimespanornumberoftransfusion8  
done．  

mPrevden（！eandPathogenesis  
OfV五山ou5Genotypes   

AsreportedpreviousbT［Huetal．，2005］，RDprimers  
areknowntospecificallyamplifygenotypel（1aandlb）  
andTr6／7／8／9primersdetectgenotypesl，2，3，4，5，6，7，  
8，9，10，14，15，and16；mainlyingenogroupsland3．  
TT6／7primersspecificanydetectTTVgenotypes2and3．  
NGprlmerSCandetatalmostal1knownrIVgenotypes  
exceptgenotype21，includingeightgenotypes（A－H）of  
SENV・Useofthethreenestedset80fTrvprimers  
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Fig・1．Abnormality rate offerritin，BLSpartate－aminotrans飴rase  
（AST）＆nd danine－aZhinotransfbrase（ALT）1evelsin Trv－negative  
patients（Trv－），m－pO8itive patients（Trv＋トand patientswith  
TTV－HCVco－infections（mandHCV＋）．  
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Fig・3・Trv－POSltive rates ofvarious genotypesin differentage  
grol】pSOfthalaBSemiapatient．s．Thegraphsindicatetheviremiarates  
（％）ofNGprimer－SpeCi丘cgenotypes（ll），RDrrr6／7／8／9－SpeCi丘cgeno－  
types（◆）・Theagesofpatientgroups（2MlO，1ト20and21－53years）  
areplottedagainstrateofinfbction，  

levelscouldnotbedeterminedbecausethemajorityof  
Trvinfbctedpatientscarriedmorethanonegenotype．  

DISCUSSION  

TheroleofTTVin鈷ctioninliverdiseasehasbeenthe  
Subiect，Ofmuch debate since thefirst TTviruS WaS  
identifiedin1997．Inourpresentstudy，thedatasuggest  
that frequent and persistent TTV infection through 
bloodtransfusionisassociatedwithabnormalAST，AL  
and fbrritinlevels（seenin about one third ofblood－  

dependent thalassemia patients）．This supports the  
hypothesisthatcertaingenotypesorvariantSOfTTV  
cause disease when individuals are exposed to these 
genotypeSOrtheirvariantsfbrthe丘rsttimeand／orre－  
exposedtopartia11ycross－reaCtiveornon－CrOSSreaCtive  
TTVstrainsmendinellietal．，2001】．Tofurtherassess  
Whether a specific genotype or group of TTVis  
associatedwit，helevatedALTlevelsinthalassemiacs，  
We COmpared the genotypesinfbcting patientswith  
abnormalALTlevels（＞100IU几）and patientswith  
normalALTlevels（＜50IU／L）．Atotalof480clones丘・Om  
32samples（15clonesfbreachsample）weregenotyped  
byDNAsequencing．WefbundthatthemaJOrity（78・1％，  
25／32）ofthethalassemiapatientswereinfbctedwith  
morethanonegenotype．Itwasthereforedi魚cultto  
judgewhichgenotypewasresponsiblefbrtheelevation  
ofALTlevelsinpatientswithmiⅩedgenotypeinfbctions  
（data not shown）．However，the number of mixed  
genotypes wasfbundtobe signi負cantlyincreasedin  
Patientswit，h abnormalAIJTlevels（three vs・tWO  
genotypesperpatient，P＝0．01）．ItappearsthatALT  
elevationisassociatedwithahigherfi・eq11enqyOfm  
miⅩed genotypeinfections，including transient and  
Per岳istentinfectionsthroughbloodtransfusion■  
Itisreasonabletoproposethatmultiplytransfused  
thalassemiapatientsareatamuchgreaterriskofbeing  
infbcted bynewandmorepathogenic genotypes？r  
strains than blood donors．In the UAE thalassemla  
Patientsaverageover15transfusionperyear，Where  
overonethirdofblooddonorscarrytheviru＄．Itwouldbe  
expected that tranSfusion dependent thalassemia  

J．肋d．Viroヱ．DOIlO．1002βmv  
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Fig．2．AbnormalityrateofAST（＿）andALT（◆）atdit7brentagesin  
Trvrpositivethalassemiapatients 

allowedustoassesstheprevalenceofvariousgenotypes  
indiffbrentagegroupsofthalassemiapatients．Figure3  
showsthatthepositivityratefbrt・hegenotypeSdetected  
byNGprimersincreasedsigni丘cantlywithagef王om  
younger（2－10years）tooldergroupsofpatients（ages  
llp20yearSaSWellas21－53yearS）withdetBCtionrates  
or81．8％，45／55；96．2％，50／52；andlOO．0％，30／30，  

respectively（trend test P＜0．0001）．In contrast，the  
detectionfrequencyfbrthemostprevalentgenotypes  
that are detectable by RDrrT6／7／8／9 primers（i．e．，  
genotypesト10and14－16）declinedsignificantlyfrom  
younger to older groups．The TTV－pOSitive rate was  
71．0％，27／38；61．5％，32／52；and53．6％，30／56；brthe  
youngerandt，hetwooldergroupsofpatients，reSpeC－  
tively（trendtestP＜0．001）・Thegenotypesofamplified  
TTVviruSeSWere・COnfirmedbyclone－basedsequencing  
（seeMaterialsandMethodsSect，ion，datanotshown）．  

The shifting ofpredominant m genotypes over a  
patient’slifetimesuggeststhatyoungerpatientshavea  
greatersusceptibilitytothemostprevalentgenotypes  
relativetoolderpatients．Presumablythisisduetothe  
factthatsomeoftheolderpatientsmaybecomeimmune  
due to prlOr eXPOSure and subsequent clearance of  
infection．Asaresult，thesepatientsareprotectedfrom  
re－in飴ctionbysomegenotypessuchasthegenotypeS  
detectablebyRD／IT6／7／8／9primers．However，inaddi－  
tiontobeingexposedtomoreTrvgenotypes，theolder  
patientshavealsobeenexposedtolessprevalentm  
genotypesovertimebecauseofincreasedexposuredue  
torepeatedtranshlSions．Overa11，theTⅣviremiarate  
ishigherinolderpatients．Thegenotypeshiftingduring  
apatient’sli長一timeprovidesstrongevidencetoindicate  
thatbothself－1imit，edandchronicTrvinhctionsexist  

and that persistence of theviruS（atleast certain  
genotypes）maynotbelife－longinthalassemiapatient＄．  
Thedecliningprevalence ofsomegenotypesinolder  
patients was paralleled by a decreaseinthe ALT  
abnormalityrate（seeFigs．2and3）．Thissuggeststhat  
themostprevalentgenotypessuchasl，2and3mayplay  
amoreimportantroleinthedevelopmentofliverdisease  
inthalassemiapatient8．However，theexactgenotype（s）  
responsiblefbrtheelevationoffbrritin，ASTandALT  
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