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H五ⅣDRA VェRロS′ m．EQU工ⅣE 一入∬SでRAエ工Å（03）：（QUE即SIA∬D）  
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A ProHED－Ⅳ血ilpo5t  

＜地。立言史堅塁5廻婆ユ，主こ望壬生＞  
ProMED－mail15 a prO9ram Of the  
工nternationaiSociety for 工nfectious Di5eaSeS  
＜htt榊q＞   
Date：Sun 20 Ju1 2008  

Souz：Ce：Hez＝aldonsunday online，PLAP repoJ：t［edit．ed】  ＜bttpイ／仰W・叫＞   
Anxiou5 VatCh over ve亡 5taff in vi工115 0utbfeak   

The oⅥleエOf a Brisbane veterinary clinicisanXiously vaiting to seeif  
Ⅱ旧reJOf bi5 5taff have contracted 亡he potentially fatalHendra viヱu5．A  

nu＝Se and a veterinarian at：the Redlands V寧terinary clinic were diagnosed  
W⊥tb the viru5 afte工treatln9く5eVeralinfected hor5eS．仇ふeごDr Dav土d  
Lo¢el15aidif no more staff were diagnosed this veekend、【19T20Jui2008】．  
the wく）r5tOf 亡beCri3i5 5hould■be over・惰工f ve 9et th工Ou9h tbi3Veekend工  
9e亡 亡he′feelin9We Villbe on theてOad to土色covery．什lovel15ald．什でhe  
anticipated max血山mincubation．periodisl14days and certainly by TuesdaY  
【22Ju12008】thereⅥ）uldbe ab301ute⊥yno云hance ofthefebein9ahum叩0て  
hor3e beln9eXpOSed or 
dく）m and 畠ecuェed for that、t土me．¶   

IJOVell早aid 5taff had visited the nur8年 and veterinarian∵七en cunneenin the  
p上土nc台55Alexandra Ho5pital・■They are no way near being∵Cuごed but土t ju5t  
mean3 tbey a工e nOt deterlorat土n9ノamd 亡hit ha5 tO be 50me Cau5e fo工  
Op亡imi5m・8ut th土5i5nOt det工aCtin90he b主t from the seモミiouきneS50f tbe  

COnd土tion．¶   

Tbe vete工inaflan of 38 yea工5 bas cloきed hiきbor5e p工aCtlce dufln9the  
Cr⊥3i5 a5 8 0tbe工3taff vho vorked clく）5ely vlth affected bor5e3 are  
monitored to seeif they aJ＝eincubating the buq・One of the horses va3 put  
dovn′ amOther d土ed and a3rd土5工eCO▼erin9・′10Vellsa土d tho5e′hof5eSぎhoved  
519n8 0f neuェ01091Calda皿a9e SuChる5 a5taす9ered9ait－and fall土n90yer・   

Cunneen and七he nur5e5uffered fllい1土ke5ymptOm5 from the v⊥上下5′ Wh土ch  
Claimed thelife of trainer vic Railand14hor5eS during・thelast outbreak  
主n1994．もr15bane Soutb5ide population Healtb Unit medicalofflce工 Dr Brad  

虹Call甲idこ：the affected pair would have acquired theinfection through  
Cl03e COntaCt Vith the hor5e5in thelate5二ta9e Oflllne550工at au亡OpSy．  
There had been no evidence of person to person transmission of the virus  
and no ri5k to the vider comlty．   

Que占n51andⅡealtb continue8▼tO mOn土toェ7p甲plein pェoserplne．mdrth  
Queehsland′ 血o have undergone blood t・eSt・S folloving a2nd outbreak of the  
Virus・A virus－affected horse diedlatelast week at a cannonval占propertY・  

COⅡmicated by：  
proHED⊥Ⅱ仏11  く担叫＞  
【でhelst humn ca5e Of Hend工a V土工u5infectlonin the Qutbエeak affectin9  
hor5eS at the RedlandB Veterinary clinicin Brisbane vas reported oIl㌻15Ju1  
2008・Nov a2nd person vorking at the Redland3Veterinary clinic has been  

土p：／′www・PrOふedmaiT．0咤／p［s／otn／f？p＝2400：1001：10253105853375用：：NO：：F2400＿PlOOl＿BACK＿P．．．2008／08／01  
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2／2ペー・  

ho5pitali5ed with Hend上a viru51nfection・The c9nd土tion of the5e2patient3  
appears to be5eエiou5but notlife－threatenin9▲丁 

Theinte工aCtiveIlealt旭ap／prdHED－milin亡era左上土Ⅴ寧mapof Au5tralia can be  
acce55ed at＜bttp：／／be叫4＞to find the  
location of the city of Bri5bane⊥n the5tate‘of Queen51amd．一朗bd．cp】   

【8ee a150：  

Hend工a V土エu5，hu皿an．equine 一 入uざtralla（02）；（QI．D．ⅣSW）20080T17．2168  

Hend工a Viru5．human．equine 一入u5tエalia：（Q工D〉 20080715・2146  
Hendra viru5．equine 一入u5tral⊥a：（Bri3baneI 20880708．2076  
2007  

Heカdごa・Vi工u3．human，equine 一 入u5tralla（QI．D）（04）：2nd coヱエ．200了0903．2902  
Hendra vi工u3′ hu∬仏n′ equine 一入u5tral土a（QID）（03）：CO工工．20070903．2896  
Hemdra virus′ hu鳳an．equine 一入u5t工alia（QI－D）（02〉：  not 20070831．2871  
Hendra viヱuS′ hu血n′ equlne  

2006  
一 入u5tエalia（QI．D）：RF工 20070830．2851   

Hendra v土工u5′ equlne 一入u5tralia（N5叫：8u5p・抑3222   
2004  

H七ndra v土m 一 Åu5t工alia（Q乙D）20041214⊥3307  
199タ  

ⅡendfむYi∫u5 －Xalayき1a′ Sl－19apOre：Fac亡5hee亡19即IO31川34  
紘end工aヤ1ごu5ィ bof富e一加tralia‘（如eemlind）I叩18】¶  

……‥ 
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pr朝ED一皿迫iiしmake3eYe呵effo工t td∴ver土fy 坤e工や桓t8 tbit  
afe pdさ七戸dト but thelaeGu工aCy and c9mpleちene8きJOf tbe  
hfo皿1扁占n， and やf any 5tat亘血ent5 0f 
tbe上eonト征ejnot卵imteedこ。℡be reader出きu鵬事故1ri5k5im  
uin9imfomtionr如築テd o工∴i上d止ved by Pr？細江卜血il・ 加工D  

すnditきをネ550Ci姉ed 8e工Vice■pfOV土deェ3 ≠華追1hot b号 垣申d  
工e叩0田地1efo工eエrO上告クエ0血卵主㌫きOr 鮎埴1iめ1e fo工‘叩y  
dam卵5細山土地da8a土田u止－bfu5e 
O工 aエdlived mter主al．－   
★★＝★★★★★★★★★★★★★★★★声★★★★★★★★★★★★★i★★★★★★★i★★★★≠★★★★★★★★王★★  

P be工 at   

′′柵。。l－。b 
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vi血セエpfED」血］寸せW由5it華tと垂雌＞．、  
1 
ti，■≠∴Ⅰ  

f1111name；and affilii也qム，it may t10t bさ∵ pO咋ed． 
co鵬dndユHtO 5ub8Cエi如〟u出山⊃5C出be′し 9et：Jaごく血まサe5．，help′  
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別紙様式第2－1   

番号11  医薬品  

医薬部外品  研究報告 調査報告書  
化粧品  

識別番号・報甲数 
報告日 新医区分        厚生労働省処理柵  

一般的名称   乾燥濃縮人血液凝固第Ⅷ因子   
公表国  

研究報告の  アメリカ  

販売名  
公表状況   1180－1187  

（企業名）  

＜研究デザイン及び方法＞  

ヒトの8つのヘルペスウイルスの同定と定量のために新たに開発された一連のRT－PCRを利用して、テキサス南東部から無作為に抽出し  
使用上の注意記載状況・  

た100名の血液ドナーの白血球を皇宮に含む血液の陽性率とウイルスDNA皇を測定し報告する。  その他参考事項等  
＜結果＞  2．重要な基本的注意  

扇                                 単純ヘルペスウイルス1及び2型（HSV－1及びHSV－2）、水痘帯状癌疹ウイルス（VZV）、及びⅡⅣ－8D甑は、いずれのドナーにも検出され       （1）本剤の原材料となる献血者の血液について  
なかった。対照的に、エプスタインバーウイルス（EBV）（72％）およびHHV－7（65％）は検出頻度が高く、H研一6（30％）は頻繁に検出され       は、HBs抗原、抗HCV抗体、抗HI†－1抗体、抗HIV－2  

究             （B型のみ）、サイトメガロウイルス（1％）はめったに検出されなかった。陽性サンプル中のウイルス真の中央値は、血液1mLあたりmV－6       抗体、抗HTLV一Ⅰ抗体陰性で、かつALT（GPT）値で  
報  スクリーニングを実施している。更に、プールし  

た試験血某については、HIV－1、HBV及びHCVにつ  
告   

躾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血  
要   紫を原料として、人血液凝固第Ⅷ因子－VWF複合体  

を濃縮■精製した製剤であり、ウイルス不活化を  

目的として、製造工程においてリン酸トリーn－プ  

チル（TNBp）／ポリソルベート80処理、凍結乾燥  

の後、60℃、72時間の加熱処理を施しているが、  

報告企業の意見  今後の対応  投与に際しては、次の点に十分注意すること。  

健常人血液ドナーからEBV、皿V－7、冊Ⅴ－6が高頻度に検出され、またH脚－6については異常に高いレベルのウイ      本報告は本剤の安全性に  
ルスが検出されたとの報告である。  影響を与えないと考える  
万一、原料血脾にヘルペスウイルスが混入したとしても、BHVをモデルウイルスとしたウイルスバー」デーション      ので、特段の措置はとらな  
試験成績から、本剤の製造工程において十分に不括化・除去されると考えている。  い。  

．  

コンコエイト   
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Ⅰ軋附m川Ⅰ川弧ATOLOGY  

BENE2008－012  

HerpesvitusprevalenceaLndviralloadinhealthyblooddonorsby  

qu由Ititativereal－timepo吋merasechainreaction  

良かα〃最月お血α仏罰α那九e乃gCわe乃，助㍑JA〃ね0乃，馳p九g柁疋7叶f乃＆α托dA∫九ヱ町月払班  

heeighthl皿anherpesviruSeSOlerpeSSimplex  

viruSland2【HSVll，HSV12】，Variceua－ZOSter  

血sⅣZⅥ・坤Stein－B弧Ⅴ加s堰即】，叩Om？－  

galovims【CMⅥ．hlmanberpe＄血s6【HH≠6I，  T  
BACKGROUND：■AfteTPnmaryinfectjon，humanherp－  
esviruses（日日Vs）majntainlong－termlatentpersistence．  

oftenpunctuatedyearstaterbysporadicepisodesof  
symptomadclydcac伽ation・AIso，bIood－borneherpesvi－  

rusfromheaIthypersistentlyinfectedb100ddonorscan  
teadtoacth／ePrimaryinfectionofimmunocompromised  
transfusionrecipients．  

STUDYDESIGNANDMETHODS：UtiJizlngaSetOf  
newlydevelopedreaI－timepoIymerasechainreaction  
assaysfordetectionandquantificationofaJleight  
humanherpesviruses，theprevalenceandvira（DNA  
loadofwhitecelt－＜nrichedbtoodfromlOOrandomly  
se（ectedb100ddonorsfromthesoutheastlt！XaSreg10n  

arereported・  

RESULJS：Herpessimplexvirusesland2（HSV－1and  
HSV－2）．varicel（a－ZOSterVirus（VZV），andHHV－8DNA  

werenotdetectedinanydonorsample・lncontrast，  
Epstein－Barrvirus（EBV）（72％）and日日V－7（65％）w占re  

commonlydetected，HHV－6（30％）wasoftendeteded  
汀押eBon］y）．andcytomegalovinJS（CMV；1％）was  

rarelydetectedlMedianviralloadsofpositivesampIes  
（PermiJIiliterofblood）rangedfrom4278forHHVi6to  
Iessthan46forEBV．  

CONCLUS10NS：TheseresuJtssuggestthatthepoten－  
tia［fortTanSfusion－rnediatedtransmissionofherpesvi－  

rusesfromheaJthyadu托blooddonorsishighforEBV  
andHHV・7；mOderatelyhigh’forHHV・6；unCOmmOnfor  

CMV；andrareforHSV・1，HSV－2，VZVand日日V－8．  
Perhapsthemostremarkablefindin9inthisstudywas  
thedetectionofasJng］edonorsamplewithgTeaterthan  
6．1xlO7日HV－6TypeBgenorrleeqUlValentspermL  
blood．Giventhal′thisextraordinarilyhighlevetof  

HHV－6DNAwasobtainedfromahea［thyaduJtbIood  
donor，伽sphenomenonisEikeIyunre［atedtoactive  
infectionorimmunodeficiency．  

humanherpesvirus7【HHⅥ7］，andhunanherpesviruS8  

【IiHV8iXSHⅥ）arelarge enveloped double－Stranded  
DNAviruSeSthatestablishasyqtomaticlife－longlatent  
PerSistenceinhostce11saf［erpnmaryinfecdon．1Giventhe  
moderatetohighseroprevalenceratesforallbutHHV8，  
andthefactthatmostoftheherpeqviruSeS（EBVCMV  
HHV－6∴HH佑7，HHV招）maintainlatencyinwIlitecells  

（WBCs），itislikelythatalargenumberofa．dultblood  
donorscarrYherpesviruSDNAinwholeblood．   
There havebeen anumberofexcellentpublished  
StudiesregardingherpesviruSDNAprevalenceandviruS  
loadinad山tdonorblood．Ma叩Ofthesestudies，however；  

譜
ほ
い
巨
巨
り
り
．
 
 

慧慧  Were Perfomed withrelatj  ftw specimens（≦20），  

，andop吋Onepre扇0甲S  manydidnotdetefmine  
Study20f20donors甲Sayedfbraneightherpesviruses・   
AnovelnestedporYme甲eChainr9aCtionCPCR） 
withacomplexm血eofdegenerateanddeoxymosine－  
Substitutedp血erstothehigh1yconservedheIpeSviruS  

DNApo吋merasegenewaspreviouslydevelopedfbrthe  
purposeofdiscoveryofnoⅥ濾herpesvirusesin血nals・3  
0urgroupadaptedthis、．generalmethodforthedetection  
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AB8REVtATlONS‖はHV＝humanherpesvims；HSV＝herpes  

5i皿plexⅥnlS；ⅥⅣ＝Ⅴ訂i∝11a－ZOSter血．  

FromtheDepartnentofPathologyandLaboratorYMedicine，  
U出versityofThasMedicalBranch．Galveston．Tbxas；theGulf  

CoastRegionalBIoodCenter，Houston，Tbxas；Departmentof  

Dermatology，Uhiversityof取ⅩaSMedicalCenter；Houston，  

恥Ⅹお；mdSi評1aGenosys，nleWbodlan他職ⅩaS・  

AddTeSST？PrinEreqtLeSZS敗S．DavidHudnall．MD．UTMB  

DepartnentofPath0logyandI一曲oratoryMedicine．GahTeStOn．  

TX77555－0741；e－ma址血u血dl＠u仕nb．edlL  

Thisworkwassupportedbya許aZlttOSDH丘omtheGulf  

CoastRe由OnalBloodCenter．Houston．Tbns，  

ReceivedforpuhucahonSeptemもer28，2OO7；reVision  

receivedDecehber18．2007．andac∝PtedDecember22，2007・  

doと10■1111／j・1537－2995．2008・01馳5・Ⅹ  

MSFUS10N2008；48：1180－1187．   
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HERPESVJREMIAAND8LOODDONORS  

SetOfeightreal－timePCRassayswith  
ThqManprobesfordetec血nandquan－  

t姐cadonofthehu甲anherpesviruSeS  
andhaveappliedtheseassaystodeter－  
ZAmetheprevalenceandviralloadof  
herpcsvirus DNÅfromlOO randomiy  
SelecteddonorbloodsamPles．  

MATERIALSANDMETHODS  

Reaトtime PCR  

Herpesvirus DNA was obtained丘om  

thefo1lowhg sources：HSVLl仏TCC，  

鱒OCkviue，MI）），HSV12（AJCC）．－VZV  

田止enstrain．ATCC），BBVCB95－8．ATCC），  

CMV CAD169 strain．ÅrCC）．HHⅥ6  

Ⅳ1102Th）eA st血nandZ29TypeB  
Strain，Advanced Biotechnolo由es，  
Colu皿bia，MD）．HHV17（H7－4strain，  

AdvancedBioteclm0logies），and  

四CBL－1，NⅡiAmSReageDtProgran．  

Rocbi11e MD）．PCRproducts ofeach  
herpe血s obtain寧d byregular・PCR  
（2hqpo吋merase，’Signa，StLotds．MO）  
WereagarOSegel－やuri丘ed，Clonedinto  

theTOPQmdoningvector（Ihvitrogen，  
Carlsbad，C吼andco血ed、byD  
SequenCmg・，HerpeiviruS，Pl由midD  

Ⅵ椅5quand丘edby血olet（けⅥノ叩eC－  

trophot9metry，PU640iBeckrhaLn，如1－  

1erton．CA）andstored丘ozenatT200C  

un也1u5e．  

AssayspecifidtyⅦdetenhinedby  

SimultaneoustY Perfo血ng two PCR  

PrOCeduresfbreachsetofp血ers．One  

reactionwaspe血rnedwithacontroI  

sample cont叫ingDNAof11eight  
herpe血se＄ aS template（positive  

COntrOl），andtheotherreatdonwasper－  

fornedwithacontroIsamplecontain－  
ingDNAofdlbutthep血er－SPeCific  

virus（negadvc control）．In each case  

（datanotshown）一anPrinersetsyielded  

a positive productwiththe positive  
COntrOlandnoproduct鵬th血enega．上  
dvecontroLAssaysensidvitywasdeter－  
minedwithsixserial10－folddihtiohs  

（105－100viruSgenOmeequivalents短eq］）  

EBV  

FSg・1・Red－tlmePCRstzLndardcuFVeSlnLetOpP札neldJspl甲the旺nezLrrehtlonsh3p  

b的陀enl叩00nCen旭丘onofvirdDmandpCR呼d＆触bo伽mp弧eldemon・  

S仕如es血e托l鵬ons出pbe加een伽or郎αn¢eSi伊d血豆叫mdPCRqrde・me  

CⅥr陀5蝕｝mldttorl癖Itin血elowerpand托p代S仇t＄edd亜1Ⅶdo鮎Of血止D凡k⊥  

105，10－ilO8，10Z，弧dlOl鴫【山騨qperPCRprocedlmbe叫払R喀血也ぬrlO一群qa托  

血mo叫血TE叩叩andHEV8．  

OfeachheTPeSViruSplasmidDNApre－  
ParedinTEbuffer（10mmoIILThs－HCl．1mmol／LethyI－  
enedia皿inetetraacetate．pH8．0）．Thestandardc山Ⅳe5fbr  

eachviruS are displayedinFig．1．Linearityofanlog  
StaLndardcuzveswasexcellent， 
assays・Thehmitsofdetection（SenSitivity）ofeよchassay  

areasfo1lows：HSV・1，10geqper匹gDNA；HSⅥ2．10geq；  
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anddi蝕ren血donofalleighthumanherpesviruSeSby  
Chemi1Ⅷninescentdotblotnucleica：cidh沖ridi2ado血and  

heteroduplexmobilitygelshiftassay14W上山etheseassays  
haveproventobeexcenenttooliforherpesvirusdetection  
anddi飴rentiation．th甲donotanowfbrviralloaddeter－  

minadon・Tbaddressthislimitation．wehavedevelopqda  
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proved to be su丘cien吋SenSidvefor  
ノdetectionofal1herpesviruSeSeXCePtfor  
EBV andHHV－6・Beca？Se’smgle－SteP  

assaysfbrEBVandHHV6provedtobe  
less sensidveindetection oflowvirai  

COPy number；We developed nested  
PCRassaysfordetectionofsmal1quan－  
tities（＜1000geq／Llg）ofEBVandHHV6  

仔ig．1）．  

TbensurethatthenestedPCRpro－  
Cedures LWere quantitadve，Standard  
CurVeSfbrbothstagesofa皿Phfica仕on  
Withhighviralloadstandardswerecon－  
StruCted．We were carefultolimitthe  
丘rstamPl漬cadon step（Withex亡emal  
Primers）to20cycles，a．CyClenunber  
empirical1ychosenbasedonresultsof  
Single－SteIireal一也me PCR in which  

SamPleswithviralloads as highas  
2xlO6copleSpernLrevertedtoposi－  
tiveo山yaftermorethan20cyclesof  

a皿Plification（asshovminFigs．1and  

2）．Inaddi也on，Standardcurvesforthe  

nested PCR clearlyindicatedthatthe  
assaywaslog－linearandquantitativefor  
highviralloadsamPlesげig．2）・  

OnemicrogramofsanpleDNA（Or  
2直′Of 

PrO血ICtS）Ⅷaddedtoareal，timePCR  
tubecontaining12・5トLLof2xreadym奴  

（JumpStart7hq，Sigma），0・3トLmOlperL  

PnmerS，0．2ll皿OIper L dual－1abeled  

probes，5mmolperLMgCIz，andultra－  

PureWater uP tO25卜Lfinalvolune・  

Real－timePCRwasperformedinarapid  
thernalcycl畠【（Smar［Cycler，Cepheid，  

SunnyVale，CA）machineunderthefblJ  
lowmgconditions：950Cfor2minutes，  

fouowed by45to 55 anphficadon  
CyCles of950C for15seconds，600C  
（500C fbr HfrV16）fbr30seconds，and  

720Cfor30seconds．Al11五qManPnmerS  
andprobes（SeeAppendixSl，aVailable  
on止ne 

Symergy・COm／doi／abs／10・1111／5・004l－  
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Rg．1．Co乃加Md   

VZVlOgeq；EBVlgeq；CMVlgeq；HHV6．5geq；IiHⅥ7，  
10geq；andHHV8．1geq・   
DNAwasextractedfronlOOsamplesofWBC－rich  
wholebloodobtainedfromtheGulfCoastRe由OnalBlood  
Center（Houston，TX）with a DNA minikit（QIAamp，  

Qiagen，Ⅴ出encia，CA）．quandBedbytJVspectrophotom－  
etrypu640，Becblan），andstoredfrozeninTEbu蝕rat  
－200Cundluse．   

One－StePreai一血ePCRassaysfbraneightherpes－  
viruSeS Were丘rst developed．These single－SteP aSSayS  

l182 TRANSFUSION VoIume48－June2008  

1132．2008．01685．カWerePrOducedbySigmaGenosys（The  
Woodlands，TX）andtestedfbrsensidvityandspeciacity・   

ForextemalEBVPCR，al－PgSamPle ofDNAwas  

addedto a PCR tube containing3uL oflOx reac也on  

bu鮎r（200Ⅱ皿Ol／LThs－HCl，PH8．8．100mmol／LXCl，  
100mmol／L m）2SO4，20Ⅱ皿01JL MgC12，1％Thton  
X－100，1mg／mL bovine serunalbumin）， 
25mholperLMgCl2．0．6pLoflOⅡ皿01perLdmm洩  
l・5unitsof7hqpolymerase（Otbigen，SanDiego．CA），6L止  
Of5×CES（2．7mol／Lbetaine，6．7Ⅱ皿01／Ldithiothreitol，   



6．7％dimethyls山b裏de．and55帽PermLbovineserum  
albumh），0．3ドmOIperLexternalprimers（Setl），and  
ultrapurewaterupto30PLfinalvolume・ExtemalEBV  
PCRwas perfomedina convendonalthernalcycler  
伊eltieLPTC－20O．MIResearch，SouthSanFrancisco．CA）  

underthefbllowingconditidns：950Cfor2minutesand20  

amP比丘cation cycles of950Cfor30seconds・560Cfor  
40seconds，and720Cfbr，1minute．fbllowedbya丘nal  

6minutes，extensionat720C．EBVintemalnestedPCRwas  

perfomedwithintemalprimers（Set2）andO・2叩101per  
Ldual－1abeledprobe．   
FbreXtemalHHV6PCR，11⊥gOfsampleDNAwas  
added to a preloaded PCR tube（EasyStar［micro50．  

Molecular BioProducts，SanDiego．C朗to w餌chLWaS  

added5pLoflpercent取itonX－100．2・5血tsof7bqpoly－  

merase（Otbigen）．3画一Of25mmoIperLMgC12．0・32pnoI  

PerLofextemalprimers（Setl），andultrapurewaterupto  
50pLfinalvolu血色．htemalHH≠6PCRwasperfomed  

in a conyentionalPel也erthermalcycler（PTC－200．Ml  

Research）underthe fbnowing conditions：940C for  

2minutes and 20 amplificadon cycles of940Cfor  
30seconds，600Cfbr30seconds．and720Cfbr30seconds，  
fbuowedbya丘nal5minutes’．extensionat720C．HH¢6  

intemalnestedPCRwasperfbrmedwithinternalprimers  
（Set2）and bothIiHⅥ6Aand HHV6B typeTSPeCiBc  

PrObes（0．2叫nOl／Leach）・Forextremelyhighviralloads  
（asseenwithChse46），OureXPerienceindicaIeSthatthe  

useoftwo PCRprocedures．eachwithasingleHHV6  
tyPe－SPeCi丘cprobe，ispreferable．  

ト 

Virus10ad catcu（ation  

Becauseea・Chhumandiploidcellcontainsapproximately  
6・6pgDNAll膵Ofbu皿angePOmicDNAfrombloddwis  
derivedfromapproximatelyl．5×105wBCs．Onem皿鮎ter  
Ofwholehumanblood contains叩PrOXimatetY7×106  

nucleatedceus（WBCs）・Thus，theviruSCOPynumber（geq）  
permi11iliterofbloodisequaltoviruscopynunberper  
ドgOfDNA（asdeteminedbythereal－tinePCRassay）  

multipliedby47ドgOfDNApermLblood．  

RESULTS   

HerpesviruSDNAwascommonlydet色cted．with940flOO  

donorbloodsamplespositiveforthepresencedfatle由t  

Oneherpesvirus（res山tssuⅡ止narizedinThblel）．Noh卸－  

pesviruSDNAwasdetectedin6cおeS．Fourherpegvir＊  

田SVl・HSV12・VZV；HHW印Wereundetected 

SamPle．aLndCMVwasdetectedinonly 
COn打払t，EBV（72％），HHⅥ7（65t和，and珊6▼（3¢％1．Ⅴ卸e  

commo叫detected．Al130tasesQfHHⅥ6・蛎re笥由毒捷；  
thatis．noHH¢6TypeAwasidentiaed．Medianvirall通s l：‡  
Ofpositivesampl？S（ViruSgeq／mLblood）were4．371払r  
HHV6（range188－61，610，713），3，196fbr CMV（1c鮎e  

O叫れ1，763brHⅣ7（range282－27，401），andle8S血独47  

forEBV（range，：＜47－550，370）・Asin郎donorsamplecon－  
taihingmorethan80×106geqofIⅡⅠⅥ6BDNAper血L  

wasiden也fied．BecauselmLofnomaladultbloodcon－  

tajns q）PrO血ately．7×106・WBCs．this extreme吋high  

Viralloadtranslatestoappro血atetYllviruscopleSPer  

WBC．Seventeendonorbloodsampleswerepositivefor  
thepresenceofthreeherpesviruSeS（16with由VHHV6，  
mdHHⅥ7；1wi血EBVCMVandHHⅥ刀．  

罰払2」匝由一dmdpCRstmdむdm血rIIII≠6u】か一血止・  

lらad＄叫pleさ．pCRpo威d偵ⅣOf血emdy鮎gbHHV6血止  

lo＆dsC＞10tcopie8／re8Cllon）wassecnonlydtermorethzLn20  

甲de川f血由一さf甲pCRmd〆d由a出払Iy血e群10gぬ皿一  

d鮎d叩Wi血arapgeoflO5to2．45×108血00pieさpα  

托aCdon．melhe叫Of血ea5Sa野山low＄血ー血止badqⅦan・  

d£血道onofさample＄Wi他出gh血dloadbyone－8teppCR・ 
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D［SCUSSION   

GiventhatacuteinfectionwithhumanherpesviruSeSmay  
SOme血esleadtoseriousdisease，issuesregardjngthe  

frequencyandclinicalsignificanCeOfbloodtransfusion一  
皿ediatedtranSmissionofherpesvirus甲f［OmChronical1y  
infecteddonorstoprevious吋uninfectedorimunOCOm－  
promised recipients have been raised. Although these 
issueshavebeenaddressedinthecaseofCMVthefre－  

qu占ncyandsigni丘canceofinfectionwiththeotherherp－  
esviruSeShavenotbeenasthorouguydetai1ed．  
LittleinformadonregardingthefrequencyandviruS  
loadofHSV－1十pOSidveblooddonorsisavai1able．HSVI  
PCRpositivitywasnotdetectedinhealthyadultblood  
donorsfromthreeindependentstudies．Zふ6withahighbT  

SenSitive real，time PCR assay，We detected no HSV」了  

positivesamplesfromacohortoflOOadultblooddonors．  
Ourresultscorroboratetheearliernegativereportsand  
SuggeStthatHSVltranSmissionbybloodtransfusionis  
likelytobeahigh1yunuSualevenL   
hbrmationregardingdetectionofHSV・2inhealthy  
adultblood donorsis extremely出血ted．In one sman  

Study；2HSV2PCRpositivitywasnotdetectedinろOadult  
blooddonors．hthecurrentstudy，WedetectednoHSV－  
2－pOSidve samPles fromlOO adult blood donors．Our  

resultscorrob†〕ratetheearliernegative丘ndingsandindi－  

CatethatHSV－2transmissionbybloodtranS良1Sionislikely  

tobeahigh1yunus11alevent．   
Relativelylittleinformationregardingtheincidence  
OfVZVDNApositivityindonorbloodisavanable．Hoang  
andcowofkers2detectedonlylVZいpositivesample（viruS  
load39，029geq／mUfromatotalof20samPles，Whereas  

delongandcoworkers7detectednopositivesamples丘om  
atotalof20・hourstudyoflOOdonorsamples，nOpOSitive  

SamPleswereidendfied．Thus，thesedatasuggestthatVZV  
transmissionbydonorbloodislikelytobeaninfrequent  
evenL  

GⅣentheveryrealclinicalconcernswithtransfusion－  

mediatedCMVtransmissionini皿mune－COmPrOmised  
recipients，SeVeralstudies have addressedtheissue of  
CMVposi伽tyindonorblood・Whereasarela血elyhigh  
frequencyofCMVDNAposidvity（19％一33％）hasbeen  
describedbysome辻ⅣeS豆gators15・S180therinves也gators  

haverepor［edmuchlowerratesofCMVpositivit”anging  
fromOto2・8percent・2・9J之Robackandcoueagues9idend一  
色edonly2positivesamplesoflOOOsamples仕omthe  
Uhil：edStateswhereasNishiwakiandcoworkerslOidenti－  
fied27positivesa皿plesof953samPlesfromlapan．Inthe  

CturentStudy，WeidendfiedonlylCMV－POSidvedonor  
Sa皿pleoflOOsa皿PlesfromtheUhitedStates，areSultthat  

isconsistentwiththelowprevalencepreviousbreported  
inUSblooddonors・9hthispreviousreport，9the2positive  

SamPles yielded an estinatedlO to99CMVgeq per  
2・5xlO5WBC＆InaLearliera頭cleJ13thissamegroup  
reporteddonorbloodCMVviralloadsranging丘0皿8to   

l184 TRANSFUS10N Volume48，June2008  

1560geqper2・5×105bloodWBCs・Ourposidvesa皿Ple  

COntained3196CMVgeqpermLofblood．GiventhatlmL  
Ofbloodcontainsapproximately7×106wBCs・Ou工Single  

POSitivecasecontainsappro血at如114CMVgenomes  
Per250・000WBCs・areSultremarka叫s血ilartothatpre－  

vioustYrepOrted．9   

GivetheroleofEBVinfecdoninthepathogenesisof  
posttransplantlymphoproli知ative disorders，therehas  

beenagreatdealofinterestindeterminationofEBVviral  
loadindonorblood・AlthoughEBVinfectionisvery  
CQⅡ皿OnWithgreaterthan96percentseroprevalencein  

adultsworldwide・14thereisawiderangeofreportedrates  
forEBVDNAposidvityofdonorblood，ranging丘・Om5to  

88percent・215・6・m・15－20hthisstudyiwithareal－dmenested  

PCRmethod・72percentofthedonorbloodsamplescon－  
tainedEBVDruThesensitivityofourassayislgeqper  
LlgOfDNA・WbsuspectthatthelowerratesforEBVposi－  
tivityreportedbysomeinvestigatorsrwereobtainedwith  
1esssensitiveassays・Regarding由VDNAloadinblood．  

HoangandconeaguesZreported845geqpermL．Ximura  
andconeagues15reported585geqpermL（15・8geq／pg），  

andMaumarmandco11eagues190btainedarangeof3055  
to851，170geqpermLThecurrentresultsizldicatethat  
EBVloadvariesoverawiderange．withsomedonorblood  
SamPles con血ning morethan500，000geqpermL  

resultconsistentwiththosepreviouslyreportedbyMaur－  
mamandconea・gueS・19Quandcoworkers20reportedthe  

interestingobservationthatremovalofWBCs丘・Om14EBV  
DNArposidvewhole－bloodunitsrenderedallbutlunit  
EBVDNjLnegative・Thus，althoughEBVDNApositivityof  

Wboledonorbloodappearstobequitecommon．therisk  
OfEBVtransmission丘omredbloodcentransfusionisslg－  

mificantlyreducedbyleukoredu．ction．   

hthecu∬entStudy，HtrV16DNAwas detectedin  

30percentoftheblooddonorsamPles・．ju＝leastsixprevi－  

OuSStudieshavereportedratesofHfrV16DNApositivity  
andviruSloadfronadultdonorbloodsa皿ples・hone  

ear＆studylWirbomand co11eagues21reported HtfV－6  

posidvityin0nly5．4percentofdonorblood（bu坤COat）  

Samples・hfourlaterstudies－HHV16DNApositivitywas  

detectedin25to36percentofdonorbloodsamPles・2・22－24  

Cuendeandconeagues25madetheinterestingobservadon  
thatusinglllgOfDNん40percentofthesampleswere  
POSitive，arateSimilartothaIreportedinthefourprevi－  

OuSly men也oned studi6s，Wbere由uslng5ドg DNÅ．  

90percentofthesameSa皿PleswerepositivetAssuming  

thattheserestdtsarenotduetocontamination，nOnSPeCi一  

缶city；OrteChnicalerror，this丘ndingsuggeststhatdetec－  

tionofextremelylowlevelsofviruSmaymSOmeCaSeS  
requlreamPljficationoflargeramountSOfsampleDNAIt  
Shouldbenoted，howeveLthatthe30percentHHV6  
POSitivityrateobtainedinthecurrentstudywasobtained  

withanassaywithahighsensitivitY（5geq／LLgDNA）．   

Cle訂1ythemostsurprisingfindingfromthecturent  
Studywastheidentification ofa single blood donor   
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HERPESVIREMIAANDBLOODDONORS  

samplethatcontainedmorethan6・1×107geqofHHⅥ6  
PermLofblood・TbenstmthevaliditYOfthisresultthe  
assaywasperfbrmedburtines，withthesa皿ereSult  
Obtainedeadltime．Unusu叫highlevelsofHHⅥ6DNA  
werefirstreportedbyhlPPiandcoworkers之6inperipheral  
bloodmononudeaECeuS 

1ヅmphoproliferadvedisordersandonewithmuldplesde－  
rosis．nefhctthattwoofthethreepadentswereI郡6－  

SerOnegativesuggestedthattheviruSinぬctionwaslate  
Luppiandcoworkers26furtherdemonstraledthattheviral  
genomewasintegratedintoWBC・DN九Clarkandcol－  
le且gueS22describedasinglehealthyadultwith1・2×106  

HtrV16geqper膵DNA（56．4×106geq／mUinbloodthat  
PerSistedfbratleastlOmonthswithnoevidenceofactive  
disease．These findings have been con丘med and  
extendedbyothers．27‾31取nah－Thya・andcoworkers29con－  
dudedtha．ttheselevelsofviremiatranSlatetomorethaLnl  

viruSCOpyPerb100dWBC．Whrdandconeagues31iden丘－  
fiedsixpatientswithameanoflO7geqofHHV6per血Lof  
Wboleblood．neきe扇Ⅹh出頭dualg．鱒皿辞ngm8ge丘om  

newbomto58yearsiPreSentedwithavarietyofsynp－  
tornsincluding neonatalconvulsions，EBVlas＄OCiated  

encephands，andmening氾s，Whileoneindivi血1alwas  

healthyadtiltstemcelldonorlBasedondemonstrdonof  
HHV6integradonin hairfouicle censand previous  
reportsofverticaltrmsmissionofidesratedHHⅥ6，28・29  
Whrd and co11eagues）lconcluded thatthe viruS WaS  
Camiedbyancensandinheritedthroughthegernhe・J  
Thectm叫CaSerepreSentStOOurknovdedgethe丘rst  

reportofthisunusualphenomenoninaheal血yadult  
blooddonor．BecausetheViruSaPpeaJSlatentandunable  
toprovokeahumOralizrLmunPreSPOnSe，Webelievethat  
thisphenomenon放e吋posesnoseriousrisktoaninmu－  

nocompetentrecipient．Itismosthkely’thatinta叫  

immunOCOmpetentreCipient，tranSfusedWBCscarryng  
latentintegratedfW6willbenom山Iycleared丘omthe 
recipientwithnoresidualinftcteddonorceus．Onthe  
Otherhand，theoutcomeinimnunOCOmprOmisedrecipi－  

entsorinthosewborece如estemcentransplantSisless  

Certain・hanimmunOde負cientpatientthepossibnityof  

Viralactivationoflatentintegratedvirdsleadingtoacute  
ViruSinLtc血ncamotbeabsol皿elyexcluded．Assummg  

thatintegratedviruSispresentinhematopoietic＄tem  

CeuS，itseemshkelythatrecipientsofstemcentransplantS  
fromdonorsthatcarrYintegratedHH¢6wⅢpemanen叫  

CarryintegratedviruSintheirhematopoieticcens・The  

d血icalinplica．仕OnSOfthisphenomenonarenotknロWn・   

HHV7inftcdon，址eEBVinLbction，isverYCO皿？n，  
withareportedseroprevalenceof96percent・32haneady  
？ttidy；nOHHV7DNÅpositivitywasdetectedin20donor  
bloodsamPles．2hamorerecentstudy；33HHV7DNAwas  
detectedin periph？ralblood●mononuclear ce皿sfrom  
87percentofblooddonors．Inthepresentstud訊HH≠7  
DNAwasdetectedin65percentofdonorbloodsample＄，a  
resdtsi皿皿紅tOthepreviousstudy：33Theearliernegative  

results2wer色Obtainedwitha nomested PCR assay  

COupled withgeldetecdon of product・Wbereasthe  
CurrentresultswereobtainedwitharealtimePCRassay  
Becausethehmit＄Ofdetecdonoftheassaysu此edby  
Hoangandco皿eagues之rangedfrom222（VZV）to1738  
田SV2），itislikelythatthemarkeddi蝕renceinHfrV17  

DNAprevalenceobtainedbythesestudiesisduetothe  
relativeinsensidvityoftheearlierassays／   

HHV8．themostrecendydiscoveredhunanherpes－  
Virus．isalsotheleastco甲mOnlyencounteredinthe  

UhitedStatesin・temSOfseroprevalence．witharangeOf  
ressthanlto24percentdependingongeogra・PhicreglOn  

andserologictechnique・1hter皿SOfHHV8DNAposidv－  
ityofhealthyadultblooddonors，thereisrelativelylittle  
infomadon．htwoindependentstudies．mdnanand  

COlleagues34and Hoangand colleagues2idend五ed no  
HHV8DNAposi血tyfromanaggregatetotalof40donor  
Whole－blood＄甲Ples．and Broccolo and cowt）rkers35  
idendfiednoHH佑8DNApositivity＆om36donorplasma．  

SamPles・The cturent study e裏ends and corroborates  

血由enega血陀丘n蛍ng＄坤ide血中ngnoHHV埼D血  
positivitY仕omlOOdonorbloodsa皿pleswi虚ahigh1y  
SenSitiveassaycapd）1eofdetec也ngasingle．viruSCOPy  

TheseresdtsindicatethatHfrV18DNApositivityofadult  
donorbloodintheUnitedStatesislikelyto bea．raJe  
pbenon血bn．  
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