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識別番号・報告画徹  
報告日   新医区分   機構処理欄   

一般的名称  人赤血球濃厚液   A．Assal．C．Comillot，N．  

B8udoncourt，0．Garraud，G．  
公表国  

研究報告の公表状況    Andreu・29thlnternational Congressofthe【ntemational  

販売名（企業名）  
照射赤血球M・A・P「日赤」（日本赤十字社） 赤血球濃厚按－LR「日赤」（日本赤十字社）  

SocietyofBloodTr8nSfusion；2006  

照射赤血球濃厚鰊一LR「日赤」（日本赤十字社）   Sep．2－7；Capetowれ．  

○フランス人供血者におけるシヤーガス病スクリーニング検査の実施  

背景‥仏領ギアナにおけるシヤーガス病の有病率増加が判明し、当地における採血中止が決定された。その後、リスクのある供血者を対象  
使用上の注意記載状況・  

に、TⅣpanOSOmaCmZiスクリーニング検査を行うことが決定された。  その他参考事項等  

目的：4種類のELISA及び1種類のIFA検査の検出能を評価し、リスクのある供血者の適格性基準を定めること。  赤血球M・A・P「日赤」  

研 究  

報  

dヒ 臼  結果：感受性に関しては、商用パネルの陽性14検体全て及び陰性1検体が4租類の検査法で正確に検出された。ブラジルの供血者′くネル  

血液を介するウイルス、  の  では12検体が陰性となり、ブラジルの検査結果と同じであった。20検体はブラジルの検査及び4種類の検査法で連続して陽性となった。残り   

概 要  の4検体は判定不一致となった。ブラジルの検査結果と比較すると4種類の検査法の感受性は100％で偽陽性検体は認められなかった。2検      細菌、原虫等の感染   体はBiokitEuSA及びELISACruZiで陰性となった。再現性は24コピーのS／CO値の平均の変動係数によって示され、BioelisaChagas、      セCJD等の伝播のリス 
Chagatek、OrthoElisa、ElisaCruZiでそれぞれ6．30％、9．30％、15，7％、22．40％だった。特異性に関しては」これまでの供血者500人の検査では  

ク  

偽陽性検体は発見されていない。特異性の評価は継続中であり、各検査法で2000人を検査するまで行う予定である。  
結論：評価対象の4種類のELISAはT．cruZiのスクリーニングに適している。フランスの供血者スクリーニングは、生の抗原を使用するものとリコ  

ンビナント抗原を使用するものの2種類のELISAを併用し、リスクのある供血者（流行地で出生あるいは母親が流行地で出生した供血者、期  
間によらず南米への渡航歴のある供血者）に対して実施する。陽性検体と判定不一致の検体は【FAで確認検査を行う。   

報告企業の意見  今後の対応   

BioelisaChagas、Chagatek、OrthoT．cruziELISATestSystem    日本赤十字社は、輸血感染症対策として献血時に海外渡航歴の有   
‘1、ELISACruziの4種類のELISAキットの感受性、再現性、特    無を確認し、帰国後4週間は献血不適としている。また、シヤーガス病   

異性を評価したところ、T．cruziのスクリーニングに適していると    の既往がある場合には献血不適としている。今後も引き続き情報の収   

認められたとの報告である。  集に努める。  

㊤  
M角dnRA／．1V《rqn．l   



JRC20礪T－054  

98   Post亡rS  

th亡鱒作pm∝＄亡da鵬嶋tO血亡manuhd町亡r5in加donもOn  
a mimplil亡p和博芯ing automat亡4iⅥエーmm即t（SⅦmmit．0仙0．  
叫・無血けWおmluatdwi血asdorp通由：i∞虻皿亡卜  
dilpa血Itげ15細mpb114p由i仏16a血on亡耶gidv亡，もl札口叫00l－  

k頭痛0Ⅵr5⊂Oum鵬60fSo血mAm亡rka卸dさ36づ叫kpand  
S亡kdd危○皿al呼SdofpositiY亡㍊mpltstぢt亡dwi血3拡叩Sby  
血亡SauP諷b bl鵬b血（取Ⅶ瑚：ヨJSABi05d山もÅbbd吼mん  
BiolibB柑Z札血圧Al血皿∝m疏牒i01血8感L鱒印mdudb揖ⅣWお  
肌d吋憮血噂ap血sanpkwi也alowSJCOR鱒イ8叫i一  
也tq；p打d8訊血山れg】di触nl由ysI．職亡Sp∝i爪dけ誌mlⅦさIdon  

fⅧdlbl00d血伽I持血n亡明rbdkminSoⅦ血mAm血b由比  
仙；R亡g鋸働咤dhkds亡田iせd吋a止血亡叩i伽sⅦ岬ko一也亡  
B班p孤d tl〟1舅おⅥ劃お血亡n噂如5a血pl亡W8t mほtdy  
d亡kdd吋鵬一礼日野S．Witb噌訂db払亡8Rdlimdono巧pam札  
12叫6W亡亡bund血0且托ad如by也亡ヰおS喝停，お■wdl乱S也亡  
加劇仙川細野丑叩吋闇叫l6W亡托印n由t亡ndy血v亡而血bo血  
8感旧諷叩抽d tbtヰmlu■仕dび耶．¶忙托別貼o一也亡ヰ  
帽血血噌蝕叩1亡S Wローd如印a血8ぉd o皿8柑ヱ揖anr6山b，也亡  

5耶i叫or也亡4asays』10¢乳mo触亡n亡ga蝕曙SlmPl亡WaS  
bⅦ几d．Two亡quivo⊂d姐mp16W8t bu皿dn亡gadv亡bybo仙もiobt  
EUSAa血mSA仁和z皿亡ー印m血db鎚Ⅳwa5亡Xpl筍5dl町00亡代－  
d亡ntOfγ嘘a伽れ○れtk和郎OfS／COYatuモSOr也亡24代pli⊂atB．  

kw鉱石JO恥．9．】0鴨．15．7鴨ind22．ヰ0鴨由一I事iodi5aOlagaS，  
軸td．Or血oEl血and日誌aCm楓画料dyAs氏甘血亡S匹脆d一  
執れ○触亡岬i8職Sa血pl亡Wお払undon也亡色相亡5伽don（汀St瞥td  
Wi仙血亡ヰas句作．Ⅵ虻印由良dⅣtvユbadoni5S七m o几gOing．t甲tO  

2000血no巧tぢkdwi也亡a通おS一半  
⊂中止d戚on＄：m亡ヰmIⅥakdモLISA打亡血tabl亡払TT．αuZiming．  
Bl00d血mr∝肥Ilil鳩山Fr姐∝W鑓Ikp鵬mdwi也2東山血仁一  
OuモIJSA也払On亡鵬也m血姐銭函貼沌d血亡○也℡On亡Wi血  
柁00血b血t孤dg恥地面亡Sampl亡SWmkdn病m亡dwi血駆Aぴ  
Wdlぉ叫1几tSampl亡S．敗亡ningwiIt b亡p亡ーねm亡di几1t血k  
dono巧：p●Opl亡bo和也or如mmo也αbo一皿ha止印d亡mi⊂a托aa且d  

血n01S由ⅣdiれgtOSou血mAmdGL噂a止Ies仙亡如ylas血払  

A打【RTRANSRJStON OFPU汀EL【TCOluCm  
INノ汀EDW汀H Ku；851∈uAPN【UMO川AE  

S．－8NkoIZ．M．に甘ou魚rl．wsi柁kl．w  

Mont且gユ  

CnI∬血涙血研l巧血頓一巧  
jnl山上伽那d  血隠山間，G亡ーれのヴ  

馳吐卵und乱nd   j亡djY亡S；Platdd⊂On⊂亡nha  （PCs）a代也亡m蒔t  
鮎血机一代bld叩i  亡OmtnOn SOum Or  

2．（珊t01in3．000  

Ap騨○裏maIdy tih  
o一拍ar亡⊂On†  血wi一九bad由od㌻  

n亡血lofa円山ga  

咄100t0l，（X旧血6  

山地gfねm也亡do以が  
甘血ion  baddalh旭on血相Ⅶ   

叫酔打血沌tb410f  

し警禁聖空    Wi也■n；血b 

d血1i血onゝ  
噌1dpad亡mtWお血d  

ktAPqa舟打払m亡爪an馴〝やa舶－  甲pl血dd亡0れ  
plaれ也也¢れ．0れ吋伝v亡min血6i  S鮎iom．血亡p8鵬印tWおさd血  

亡tO】乳8●C礼ndbloodp帽＄W亡  Wi血£伽血嶋丘b．mst亡mp  

托11t060J40mmHg．n亡p  5呼出c5ho也wぉim血biト  
亡d an止血亡atdin an亡m亡  Ⅱ亡亡Venhd抄出dor皿山一  

8pl亡○噂姐hih托2ヰ  ap血h罰  軋Baddal山一ultSⅧ亡  
ぐsbl00dsaⅦPl亡Sa  t；止亡n丘0『血亡】  

Orig餌alpl虚dd  
血hmsimplモSO一也亡  

R血b：】nd持i  pn亡umO扇a亡嘩ぢ  Onia亡Wqモdd亡dd  

in bI00d認皿窮  おW劇おh川k叫噂血＝  DNA血g叩dm也  
址亡i（kn日伊C叩S山亡Ⅳp亡Wおtkl亡  孤Itb亡n8⊂at  Ld a5K6ヱ．職  

印i血gwi娩‖川  b亡【珊ddlO8勒山封血ou汚i丘  bad血n  
Ofl－】O mJmL wbjdldq血kd  柑pid gmw血  
l∫5亡0Il亡mu甘鮎n血如mぉd紬1一打血L  亡baddd  

W8伍皿d血亡【血tto・亡○皿○且an曲io触れOr   遁Opm打1  

nd戚on：Ba⊂t亡止血it】賊on托m血a由ki血仕a血ion  

S血喀血dbo由orpa也og用i舶diYa血nⅡl亡也od55houlda  

扇fkanlけbbloodsa叫  

01．8．BloodSa良吋一  

TTD－ParaSites  

P－160  
】M円上MENTÅT10N OFCHA6ASO15亡ノISES亡R【【】MNG tN  

FR【N⊂H8LOOD DONORS  

AJk相中．ccomill8ピ．札Baudo†l亡皿正l，0．Gamudュ，G．An血でu2  
J那加加A血鵬智略ね〟鴫戸川I虻亡  

ヱ邪知癖，fⅢ根r  

コ椚A〟肝呵几亡血れ5山一肋打亡，fm〃C亡   

8a（丸印】ud；伽gぉd由亡且父由qはd亡mi亡血b血Am亡血コ．AF托n血  

gov亡mm亡爪t5uⅣ町5もowda爪in⊂托お亡inth亡pr亡Vaknc亡ローth亡d由一  
亡a父intb亡一代n也GⅥyana肌dldtoth亡d∝isionorもd旧れgblo（Id⊂0ト  

l亡don h也虫Fr亡ndlOY亡朽亡びt亡dtoⅣ．馳亡忙a触血亡d亡dsi（InWaS  

mad亡loimpl亡m亡nttけpanOSOma⊂ru云5亡托亡ningh血亡F托n止b】bod  

domoTSiIlata咤亡托datriskpopu】adon．  

Ai爪S：EvalⅥat亡也亡andytkdp亡ー払ma几C60f4EuSA amd a血圧A  

おS呼Sandtk斤n亡Ih亡dt血aofat血kdonor亡Ijgibility  
MdllO血：WeビVduaIedth亡ama】西田Is川東tiⅥt弟r印mdudbiliけand  

Sp∝ihdtyof4fuSAkits：Biod誌aChag3S（Biokit．SpainI，Chagatek（  

LelnOS，Argentinal，OrthoT．⊂ruZiEuSATestSystem‘1（Ortho，USA）  

andEUSA Cmzi（BioMrimx．Frau亡d・職∈SampI6W訂亡心印ⅢS亡d  
Wilhanaul（，mat亡dpip亡Itingi∫旭Imm亡nt（Mjcr01abAT．ham批0月】and  

lゐ∫5β呵〟i¶i5〃006ノ別如p〆刃  場ISBT2006Bla⊂kwellPuhlishitlgLld，   

60  



別紙様式第2－1  No．10  

医薬品 研究報告 調査報告書   

識別番号・報告回数  
申告日   鱒医区分   捷構処理欄   

一般的名称  解凍人赤血球濃厚手夜   
P8rSyaJIA，Addo－YoboE，Owusu－  

公表国  

解凍赤血球濃嘩液「日赤」（日本赤十字社）  

販売名（企業名）    照射解凍赤血球濃厚液「日赤」（日本赤十字  

研究報告の公表状況   OfbriS，AkpeneH，SarkodieF， AllainJP．Transfusion．2006  
Sep；46（9）：1593－600．  

社）   

英国  

○ジェノタイプ3流行地のヒトエリスロウイルス（パルボウイルス）B19感受性またはB19感染小児受血者に対する輸血の影響  

【背景】ヒトエリスロウイルスB19は、血液、血液成分、血祭分画製剤の輸血によって感染し、ほとんどのウイルス不活化法に抵抗  
使用上の注意記載状況・  

性を示す。B19ジェノタイプ3はガーナで蔓延しているが、これに関連した臨床情報は得られていない。  
その他参考事項等  

解凍赤血球準厚液「日赤」  

研                        照射解凍赤血球濃厚液「日赤」  

′婆左    、ヾ  究  

報  

dヒ   

。 

概  

要   

明らかなダウン・レギュレーションは、輸血された抗体および（または）輸血の免疫変調作用によるウイルス抗原の除去に関連する  

可能性がある。   

報告企業の意見  今後の対応   

特異的1gGを伴う低レベルのヒトエリスロウイルス（パルボウイル    今後も引き続き、ヒトパルボウイルスB19に関する新たな知見及び情報   

ス）B19ジェノタイプ3DNAは、輸血により感染せず、ウイルス排  
除とB19に対する免疫反応の明らかなダウン・レギュレーション  

は、輸血された抗体および（または）輸血の免疫変調作用による  
ウイルス抗原の除去に関連する可能性があるとの報告である。  

㊤  
MedDRA／tlVRrq〔．l   
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－infectedpediatricrecipientsinagenotype3－endemicarea  

Armg乃助r可協Jち伽〝∽乃ばJA血わー拍jわ，勤王r卸0比′鱒山一q匝rf，〃g乃rfe肋A々pg乃ち伽柁Cヱざ．鮎止血助  
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nonenveloped singLe－Stranded DNÅviruS．13  
ItscapsidconsistsofVP2aLndVPlproteins，  H  

8ACK6ROUND：Humanerythrovirus（ParVOVirus）B19is  

transmJttedbytransfusionofbfood，bfoodcompon8ntS，  

andpIasmaderivatjvesandisresjstanttomostviral  
inactjvatIonmethods．B19甘enOtyPe3isprevaJentin  

Ghana，andnor8Jateddinicalinforma厄onisavaiIable．  

STUDYDESIGNANDMETHODS：Thisstudyassess8d  
thet（an＄missionofB19gcnotype3bytransfusionand  

thepotenda）e什ectoftransfusedB19antibodiesinviremic  

redp始nts・lmmuno‡09jcalaspectsofB1998nOりP83  
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anemiawereexamined・MoIecularandseTO［oglCmethods  
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RESULJS：ATnOngl14donor－reCjpientpairsfrorn  
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transfusedt014819DNAl）OSitiverecipients．Three  
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Clearviremialto2．3monthsa鮎rtransfusion．Tbn  

recipientswithoutlgGtoVP2beforetransfusioncIeared  
thevirusbutfa‖edtodevelopanimmuneresponsetoB19  

dthjnlto2monthsaftertransfusion．OnIylpatientwho  
receivedlittFespecifjcI9Gbytransfusionproduced  
detectable antibodies．  

CONCLUSION：Lowlevelsof819genotype3DNA  
associatedwithspecificlgGarenotinfectiousby  
transfusion・Viralclearanceandapparentdownregu［ation  

Ofimmuneresponseto819mayberelatedtoremovaIof  
theviraIantigensbytransfusedantibodiesand／orimmu－  

nomodulatoryeffectoftransfusion．  

Whichareidentical，eXCePtVPlhasa227－am血0－aCidN－  
terminalextemsion：theWll皿ique（VPlu）region．3until  
recentlyB19was thoughthighlygenetical1yconserved  
buttwonewgenotypes（2and3）consideredrarewere  
described．4‾7払ー仕ombeingrare．genOtyPe3wasfbund  
endemicinGhana．WtstA餌ca！Infection withB19is  
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B19istranszmissibIebytransfusionofblood，blood  
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Fro血theDivisionofTra爪ShsionMedicine．Depa托nlent（】f  

HaematologylUniversityofCambridge．Cambridge，Uni（ed  

Kingdom；theNa（ionalBloodService，CambridgeBloodCenteE．  

Ca皿bridge．Uni【edKingdom；theDepanmerltOfPediatrics，  

KomfbAnokyeTもachingHospitaJ，Kumasi，Ghana；anddle  

DepartmentofMedicinqTraJISfusionMedicineUnit，Komfo  
AnokyeTbachingHospital．Xhmぉi，Ghana．  

＾dd閻rWrttlETequeStSZD：G皿bridgeBloodCenter．  

Cambridge．LongRoad，CB22PT：UX；e－mai1：jpa1000＠cam．  

ac．uk．  

ThisstudywassupportedinpaftbytheNationalBlood  
Service，England．PhDgranttoAPandGrantBSO3／2．Thiss【udY  

WaSalsosupportedinpartbyagrantfromChiron－Europe・  

ReceivedforpublicationbnuarylO，2006；revisio∫lreCeived  

FebruaTy14，2006．andaccep【edFebruary15，2006・  

doi：10．1111／j．1537－2995．2006．00952．x  

TRÅNSfTUSION2006；46：1593－1600．  

VoJume46．September2006 TRANSFUS10N1593   
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PARSYÅN＝ET AL  

prevalencereportedintheliteraturemightberelatedto  
theⅥ血ationsinsensitivityofdetectionorstudypopula－  
dons．Whether or not the association ofviralDNAand  
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thelowincidence ofinfection amongrecipients trans－  
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仕omspec姐clgGTPOSitiveplasmapooIscontainingless  

thanlOlgeqpermLofB19DNAwereshoⅥltObenomin－  
fectious・uThepotentialinfectivityofbloodcomponents  
COntainlng COnCOmitant B19DNA andIgG，however，  
needsfurtherinvestigation・Thisisp訂ticularlyimportant，  
becausebloodproductswithviralloadbelow4×103（geq／  

mLorrUJmL）butwithoutspecificIgGwerefoundinLec－  
tiousr嶋16Inaddition，dataontranSmission，pathogenicityl  
andimmune reSpOnSe（O genOtypeS2and3are not  
ava且able．  

Thepresentstudyaimedatassessingthe【ransmis－  
SionofB19genotype3bybloodtransfusionandthee仔ect  

Ofpassiveimmunityacquiredbytransfusiononrecent  
B19infectioninyolmg，SeVerelyanemicrecipientscaTryT  
ingviralDNA．ThisstudywasundertakeninaGhanaian  
population ofpediatricreclpients ofwhole blood co7－  
lec（edinanareaendemicforB19genotype3．  

MÅTERIALS AND METHODS   

Studydesignandsampleco】暮ection  

Aprospectivestudyofdonor－reCipientpairs（n＝114）was  

COnductedfromNovember2003toMarch2005．Thestudy  
WaSapPrOVedbytheEthicsandPublicationCommitteeof  
theSchoolofMedicalSdences，給〝ameNkrumal1Univer－  

SityofScienceandTヒchnology．Kumasi，Gha11a．Partici－  

parltSOrtheirrelatives（Whenapplicable）wereinformed．  

aLndinformedconsentwasobtail－ed・Studypopulation  
included adult donors and childre［1reClplentS below  
6yearsofage，admittedtothePediatricEmergencyUnit  
OftheKomhAnokyeHospital．  
Thepredominantindicationforhospitalizationand  

transfusionwassevereanemiarelatedtomalaria（93％〕．  

A（the dme of transfusion．hemoglobinlevels ranged  
between2．8and7gperdL．EachreclplentWaStranSfused  

OnCewithlOOto20Oml・Ofwholebloodnegativeforanti－  

bodytohumanimmunode丘ciencyvlruS．hepatitisCvirus，  
and hepatitisB surface antigen24according to patient  
bodyweight・Posttransfusion sampleswerecollectedat  

homeorfol】ow－uPVisitsameanof42■5daysaftertrans－  
fusion・SixrecIPlentShadasecondposttransfusionsam－  

plecoliec【edapproximately3monthsaf（ertransfusion．   

Detection，qUantifjcation，andmoiecularanalysJS  
B19 DNA 

ViralDNAwasisolatedffomindividualsamplesasprevi－  
OuSly described・B Detection and quaLntincation of Bi9  
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DNAwereperformedaccordingtoapreviouslydescribed  
quantitativepolymeraSeChainreaction（PCR）．8positive  
Samplesorsamplesreactivein0nlyonereplicatewere  
retestedirldllPhcate2Lndconfirmedwithin－housesemi－  
nestedPCRwithadetectionhmitcomparabletotheone  
OfthequalitativePCR－TheseminestedPCRtargetedthe  
C－terminalpartoftheVPlureg10nandusedaPCRsystem  
（ExpandHighFidelityPu）SpcRsystem．Roche．Lewes．U閃．  
The丘rstroundwasperfbrmedin50pLofreactionwith  
lOllLoftheextractedDNAand5×reaCtionbu鮎rwith  

7・5mmolperLMgCl2，200pmolperLdNTR2．5UofHigh  
FidelityPtDSenzymeblerld，0．叫皿OlperLforward，GAPS  
（5′－ArGGACAmCrGACCACCCCC－3’）．aJld reverse，  

USTO（5′－GCTGGGGmCCGAGGCGT－3つ，primers．  

The second roundwas performedwith the same COn－  
Centrationsofreagentsbutwith5トLofthe丘rst－rOund  
reactlon and an0ther forward prlmer，GAPSi（5′－  

AGTmWGAAGACTTACACAAGCCTGGG－3′】．The  

CyCling conditions fbr bothrounds were denattmtion  
fbr5minutesat950C．fbuowedby35cyclesat950Cfor  
3Oseconds，570Cfor40seconds，and720Cfor50seconds．  

fo1lowedby丘nalextension at72OCfoT7minutes．Only  

samples positive by seminested PCR were considered 
COn負rmed positive．GenBa∫止Accession Numbers of  

SequenCed seminested PCR products are DQ234769，  

Dq234771，andDq234774－D（〕234789．  

Recombinantgenotype3proteinsand  
immunoassays  

工gMtoB19indonorsandrecipientsweretestedwithpar－  
VOViruSB19IgMenzymeimmunOaSSay（E仏；Biotrinhter－  
national，Dubljn，Ireland）accordingtothemanufacturer’s  
instrucdons．  

B19DNAofgenotype3（GenBankAccessionNumber  
Åy582124）previouslyisolated h－Om a Ghanaian blood  

donor was used for cloning and expression of B19 
genotype3proteinsinabaculovirussystem．Thedetailed  
PrOtOCOlforampli丘cationofVPlfromthissamplewas  
describedbyParsyanandcolleagues．25TheVPlureglOn  
WaSClonedtobacul0viruStranSferpBlueBac4，5／V5THis－  
TOPOvector（lnvitrogen，Paisley．UK）andexpressedwith  
C，［ermirlalV5／6×HistagsinBacTN－BluewithSf9insect  

CeuS（hvitrogen）．according to the manufacturer’s  
instruCtions．VPluwaspuri丘edbyHisTtapHPkit（Amer－  
ShamBiosciences，ChalfontSt．Giles，UK）accordingtothe  
manufacturer’sinstructions．VP2capsidswereessentially  
puriBedbypreviouslydescribedtechniques・26In－house  
EIA with genotype3VP2was developed and used to  
SCreenforlgGagalnStnOnderlaturedVP2capsids（hereaf－  
【erreferredasnativeVP2）．Aquantityof2．5トIgpermLVP2  
proteinilllOOトLofcarbonaterbicarbonatebuffer，pH9．6  

（Sigma－Aldrich．St．Louis．MO）．was coated on plates  
（MaxiSorp，Nunc，Roskilde，Denmafk）overnight at4OC・  
Å正erfivewasheswith300pLofphosphate－bufferedsaline  
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げBS），PH7．4．0．05percentTbeen20（PBST），Wellswere  
blockedwith100uLofPBSTplus4percentbovineseru皿  
albumin（BSA；Sigma－Aldrich）fbr2hoursat370C．Plales  
werewashed andincubated foTlhoura［37OCwithtest  

plasmadilutedl：100inPBSTplusIpercentBSA・Fo止ow－  

ingwashingasabove，Plateswereincubatedat370Cfor  
3Pminuteswith1：40，000rabbitanti－humanIgG－horse－  
radishperoxidaseconjugate【Sigma－Aldrich）．Afterwash－  
ing，100pLofsubstrate（1－StepUltraTMB－EuSA，Perbio  
Science．CrむIllington．UK）wa5added．After9minutes．  
thereacdonwasstoppedbyadding100JiLoE2moIperL  
H2SO．．Readingwasdoneat450nⅡlWitha630－nmrefbr－  
ence丘1ter．  

Fo托y Gh血an chil血en samples pre扇ously con一  
鮎medncgativeonrepeated（esdngwiththecommercial  
B19IgGkit揮iotrin hternatiorlal）were usedinsingle  
wellineichplatetodeterminetheassaycuto伍which  
was de丘ned asthe mean OD＋3stazldard deviadons．  
Resultsare expressed assample－tO－CutOffratio（S／CO）．  
Sa皿Pleswi血S／COoflessthaLnO・9wereconsideredneg－  
advら酢水erthanl．1posidve，mdotherwiseeq山vocd／  
indetermhate．A化ragedS／COofreplicateswasusedfbr  
analysis．Retestedsamplesinidal1ynegativeorequivocal  
then equivocalor negadve were considered negadve．  
0（herwise，if discrepantwithinitialtest，the retested  
SamPles were considered equivocal．Antibodytitration  
WaSPerfbrmedwith【wofbldserialdilutionsoEthesera  
againstNItlSC／WHOintemationalstandardfbranti一par－  
VOViruS B19（Ol／602，Nationalhsti（ute fbr Biological  
StaLndards BLnd Control．Potters8ar．UK）calibrated at  

77 IU per mL 
Fordetection ofantibodjesagainstdenatured（lin－  
earepitopes）VP2andVPlu，in－houseWestefnblotting  
WaSdeveloped．Proteinswereseparatedunderdenatur－  
ing conditions by sodiumdodecylstdfhte－pOlyacryla－  
midegelelec江Ophoresis（10％forVP2and12％fbrVPlu）  
and transfbrred to a nitrocellulose membraJle．After  

blockingwiththelOx blockiJlg buffer（Sigma－Aldrich）  
the memわrane was washed three times forlOminutes  
With Ttis－buffered saline．pH7・4，and O．05percent  
Tween20．Strips werei爪Cubated fbrlhour withl：100  
（forVP2WB）orl：50（fbrVPluWB】dilutionsoftestsam－  

ples（the optimald凱1tion was assessed by a dilution  
Series），WaShedasabove，andincubatedforlhourwith  

goatand－humaLnIgGFc仕agmentantibodiesconJugated  
toalk山inephosphatase（Sigma－Aldrich）・Afterwashing． 
Substrate  （5－bromo－4－Chloro－3－indol叫Phosphate／  

nitroblue（etrazolium，Sigma一Aldrich）wasaddedねr6to  
lOminutes．Intemational standard for B19 antibodies  

（Seeabove）andIgG－pOSitiveand negative－plasmasam－  
plesfromGhanaiaLnblooddonorswereusedascontroIs．  
A recombinant extracellular domain of human plarelet 
gIycoproteinⅥ［aggedwith V5／6×His or calmoduh  

Were uSed as－negative controlfor reactivity with V5／  
6×Histag・  

T九BLEl．Epidemiotogicdatao†仙edonor8nd  
recipientpopulations  

R8Cip胞鵬dl他作n．  

＼ねー由血k  D8nOrS  before transhrsion 

Num鵬rofsampIes  
DNA－POSiなv¢†  

Genot卿  
】9G・PO東嶺ve  

】gG－nega厄v8  

1gG・】ndetemlinate  
Mal鵬ma始  
Ag¢帽叩e  

113●  114   
2（1．8）  15（13．2）   

3  

93（82・3）  

15（13．3）  

5（4．ヰ）  

1．8ヰ  
1t；・59years‡   

3   

9（7．9）  
104（91．2）  

1（0．9）  

1・1（59侶5）   

0．13－66month＄  

●On8dona伽nwast伯n8仙sedto加Or8dが¢ntS，  
†Dataa帽rePOrtedasnumbeり％）・  
手Ex廿apola厄onfromgene帽1donorpopu‡a心on．㌘  

RESULJS   

Descriptionofstudypopufation  

Thisstudyincludedcompletesetsofl14donor－reCipient  
pairswithl13donorsandl14recipients（1bloodunitwas  
tranSfusedtotworecipientsinthestudy）．TTleepidemi0－  
logicdetai1safeShowninThblel．Themeantimeinterva）  
betweenpretransfusionand丘rstposttransfusionfbllow－  
upsampleswas42．5days（range，10－86days）・  
TheprevalenceofB19markersindonatedbloodwas  
82．3percentfbrIgGaLndl．8percentfbrviralDNA．me  
twoviremicsanPlesidentifiedalsocontaiJledB19山Id－  
bodies．hcontrast．B191gGpEeValenceinchildrenwas  
7．9pcrcent（n＝9），With fourseropositive samples also  
COntainingviralDNA．The prevalenceofB19DNAwas  
13．2percent．AmajorityofviremicsaLmPlesdidnotcon－  
tainIgGtonativeVP2，but7containedIgM．Theviralload  
ranged9・1×101tol・7×106IUpermLA1117B19DNA－  

POSitivestrainswereofgenotype3．mesamPleco11ection  
datesof15pretransfusionviremicrecipientswereclus－  
teredbetweenDecemberandApri12003to20040r2004  
to2005（Fig．2）．  

TransfusionofB19DNA－POSitiveb】00d  

B19DNAwaspresentintwodonations（1・8％）・Donadon  
251contained5．8×102IUpermLviralDNA，SPeCi丘cIgG  
todenatured．andnativeVP2butnolgMoranti－VPluIgG  
（1泡ble2）．Approximately200mLofwholebloodfromthis  
donorwastransfusedtoa3－year－OldboywithoutviraJor  
SerOlogicB19markers．Noclinicalorlaboratoryevidence  
of B19infection was recorded33 and94days after  
けans魚1Sion．  

Donation1599contained2．3×105IU per mL B19  
DNAandVP2－SpeCi丘cIgMandlgGmble2）・Bloodwas  
transfusedtoan18－mOnth－01dgirlwhohadevidenceof  
recentB19infection・Herplasmacontained8・1×10ヱIU  
permLviralDNAandlgMbutnoVP2－OrVPlu－SpeCiLic  

VoIume46．September2006 TRANSFUS10N1595   
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VP2andVPluwasfbund．  transfusion samples．Onerecipient（748）hadhighviral  
load，SPeCificIgM，andrelativelystrongIgGreactivityto  

denaturedandnativeVP2．SevenrecipientshadnoIgGto  
T（ansfusionofB191gG＜Ontainingb（00dto819  B19and3carriedonlyIgGtodenatuedV陀AftertranS－  
DNA－POSitiverecipients  fusion，nOeVidenceofdevelopmentofaspecificaLntib8dy  
BeforetranSfusion，15recipierltShaddetectableB19DNA responsetoB19wasobserved，eXCeP［brReciplent1604  

inphsma（Tゝble2）・Sev甲Ofthesechildrensamplescon－  WhoproducedsigniacantleveLsofantypesofIgGtoVP2・  
tainedspeci丘clgMa几d30fthemwereakopositivefbr Thebloodtransfusedtothkpatientcontainedverylow  
B19IgG．Thusatleast70f15childrenhadevidenceof levelsofrgGtodenaturedbutnot【onativeVP2．Intwo  
recentB19infectionindicatedbytheassociationoEviral recipients（234aJld223）．wbo had a・SeCOnd sampling  
DNAandspecificIgM．Fourrecipients（1623．693，234，and  3months after transfusion，the serologic pattem  
1604）carTiedonlyviralDNAwithoutsero18gicmarkersof remained unchanged．In three recipients（748，1621，  
B19infecdonbeforetranSfusion．IgGto denatured and aLnd1597），WhohadIgGtoVP2pfetranSfusion，thereac－  
nativeV陀wasdetectablein120f14donorsamples＿Spe－  tivityeitherdecfeaSedorbecameundetectable・  
Ci丘cIgGtitersinlOdonorsinthsgrouprangedbetween  

35and76rUpermLAtameaL10fl．5monthsaf［ertrans－  
fusion，血reerecipierltSremahedviremic．althoughat Sero10gyinB19DNA州egativepairs  
lowerlevels．and血eotherlldeatedB19DNA苗血1e2）． Ninety－eightdonor－redpientpairswhowereB19DNA－  
The blood received by the three recipients who negativeinbothdonorandpretransfusionreclplentSam－  
remainedviremicaftertransfusion（227．416，and1579） pleswerescreenedforthepresenceofanti－B19IgGbyE払  
COntained comparableIgG reactivity to B19汀油1e2）． to s【udy the pa∬ive transfer ofB19antibodiesin the  
After traJISfusion，viremia sLightly decreased，and an absenceofB19DNA．IgGtoVP2waspresentin780f97  

PatientseitherfurtherdevelopedormaintainedIgGfeaC－  donors（80．4％）and50f98children・（5・1％）beforetransfu－  
tivity to VPlu．IgG response to native VP2wasalso sion．After transfusion，址lofanti－B19IgG－negative re－  

retained，butreactivitytodenaturedVP2eitherdecreased cIPlentSIransfused withthe anti－B19－pOSitive blood  
Orbecaneundetectable・  remainednegative，SuggeStingthatonaveragel・3months  

1596 TRANSFUSjON VoJume46，Septernber2006  
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Recipientaftertransfusionl（PTl）  Recipj8nta触rhnsfusion2（PT2）  

垣G  tgG  
VL  IgM n・VP2 1gG ◆1－VPIu  

Days  19G  均G  
PTI  VL  lgM n－VP2  1・VP2  

0．19  

2、22  

3．88  

3．78  

4．49  
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approximately one－third ofthe pediatric tranS餌sion  
recipientsinhasi・ltispossible－ifnotlikely，thatthe  
associationofprimaryinLecbnwithbothB19andmalar－  
ialparasitesaccompaniedbymalnutritionincreasedthe  
SeVerityofanemiaandthelikehhoodofhospitaliza血n・   
IntemperatecountriesB19genotypelinfecdonis  
SeaSOnal1ydistributedwiththepeakofoutbreaksranglng  
fromwintertospring・9－11・18r2DB19genotype3DNAwas  
detectedinGhanabetweenDecemberandAprn肝ig．2）．  
WhichcorTeSpOndstothedryseason，duringwhichtranS－  
missionsbyaerosolmightbeincreasedbyahigh1evelof  
dustpardclesandrestiltingcoughing・Clusteringofyoung  
childrenasindaycaresettingsordomesticplaygroups  
may contribute to spread. 
Intheadultdonorpopulation，82．3percentcaLrried  

B19IgGindicatingrecoveredin鮎c也on・Reported sero－  
prevalenceindonorsrangesbetweenヰ0and92percent  
dependingonageandcountry：…‾22Thel・8percentprev－  
alenceofB19genotype3DNAisconsistentwithprevi－  
ously reported data from Ghanaian blood donors  
（Tもblel）．8No transfusion－relatedinftction was docu－  

mented after traLnSfusion of200mL blood containing  
580IUpermLB19DNAandIgG（1払ble2）．ThisaneCdotal  
caseisconsistentwithpreviousreportssuggestingthat・in  
thepresenceofneutralizingantibodies，theriskoftrans－  
missionbytransfusionofbloodproductscontainingrela－  
tivelylowlevelofviraJDNAis negligible・13J4This  
conclusion seems app止cable tothis case ofgenotype  
3infection．TheresponseofB19viremicchildrenwho  
receivedatransfusionfromdonorscarryingIgGantibodT  
iestothisviruSWaSheterogeneous．Them可Orfeatureof  
a丘rstgroupofthreerecipientswasthepresenceoflgGto  
bothdenatu∫edandnativeVP2atthetimeoftranSfusion  

and theabsence ofviralclearanCe apPrOXimatdylor  
2monthsaftertransfusion．Despitethepresenceofspe－  

VoIume46．September2006 TRANSFUSJON1597  

aftertranSfusion．passivelytransfusedlgG to B19was  
undetectable．T山sresultdidnotdifftr丘omdataobtained  

inDNA－pOSitivepairs（1泡blc2）・Tbtestthehypothesisthat  
relativelylowantibodydterandandbodytl／2WerereSpOn－  
Siblefbrthisobservadon，伽urmediumtohighlgGS／CO  
SamPles from DNA－negadve and－pOSitive reclplentS  
beforetran血sionwerematdledbyageandS／COand  
tjtratedbylimitingdiludon．Consideringthetl／ZOftrans－  
fused speci丘cIgGin samples tested on average  
l．3monthsaftertransfusion，aLldthe血Iutionfhctorinthe  

recipients’bloodstre訂n（4－8times），anegativeresultwas  
Predictedandobserved．  

DISCUSSION   

Thisstudyexaminedthe efEbcts oftransfusion onB19  
infectionin a genotype3・＜ndemic area・Based on the  
SequenCeanalysisoftheseminestedGAPSトUSTOprod－  

ucts，it con丘ms previ0us dataindicating that B19  
genotype3was pr即alentinGhana（Fig・1）t8Thev鮎t  
majorityofchildrenreceivedtranSfusionfbrtreatmentof  
SeVereanemiarelatedtomalaria，ama】Orindicationof  
pediatrictransfusioninAfrica■2WBothmalariaand819  
areetiologicagentsofanemiaastheytargeterythroidce11s  
（reviewedYbungandBrown）2andMenendezetal．30），and  
theircoexistencemightexacerbateanemia，aSpreviously  
SuggeSted・3Jr32Thepossibilitythatthisexacerbationcould  
haveincreasedthelikelihoodthatpaderltSSOughtmedical  
carebecauseofsuchassociationhasbeen examined．In  

OneStudy，ahospital－basedcontrolgroupofchildrenwith  
median agelO．1years（range，2months－16years）had  

7perCentpreValenceofB19DNA・33hourpopulationwith  
amedianageof18months．13．2percentofpatientswere  
Viremic and morethan90percent had acute malaria．  
Some degree of malnutritionis usually observedin  
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CiBclgGintherecipientandthetranshsionoflgGtoB19．  
viremiapersisted－This unexpected outcomemight be  
explained by a competition between recipients．and  
donors7antibodiesbrtheviralantigens・ltishypothesized  
thatattheirdhalstagesofinfectionwithB19（Whenvire－  

miaisnotyetdeared）theneutralizingcapacityofanti－  

bodies・particularlywhenproducedbyyoungchildren，  
mightno【beverye抗cient，despitetheirabilitytobindto  

antigensattheviralsurface・An【ibodies鵬thbindingbut  
poorneutralizingprope正ies weredescribed．34．36hthis  

Situation．an仕bodiesprovidedbydonorplasmawithpre－  
Sumablyhigherneutralizingcapacitymightnotbeableto  
accessneutralizingepitopesonthevirionsalreadycom－  
plexedwithhostIgG．  
The second group ofllviremic recipients who  
receivedspec泊c（gGfromtransfusedblooddear占d血e  
vinwaf［ertransfusion－Clearanceofviremiaandapparent  

downregulationofthepadents’immuneresponsecould  
beexplainedbypassivelytransferredimmunitytoB19・  
Themecha山calclearanceofviralparticlesandantigens  
fromcirculationbythepassivelytransfuseddonorand－  
bodies may have abor［edfur（her development ofthe  

immune response・The dose ofIgGreceivedin100to  

200mLoftransfusedGhanaianwholebloodisconsider－  

able，becauseGhanaiandonorscarry12to30mgpermL  
igG（Candottiet al．8andunpubLished data）．ranging  
betweenO・1andO16gperkg・Therole ofneutralizing  
donorIgGintheobservedd鱒aranCeOfviremiaisindi－  

rectlysupportedbydata丘・OmRecipient1604who．vhile  

receivingbloodcontainingnoIgGagainstnativeVP2and  
thelowestreactivityofIgG【odenattlredVP2．clearedthe  

viruSalmost2monthsaLtertransfusionanddevelopeda  

StrOngIgGresponseagairlStVP2．  

Thereare．however，altemativeorcontributing（tothe  

antigenclearance】mechanismstha（COuldbepotenti山1y  

invoIvedin downreg山ation of theimmune response  

to B19，SuCh as adoⅥmregulatoryeffectoftransfusion  

throughamodulatoryeffectoftransfusedIgG370rOther  
factors presentin tTanSfused blood：3B massive malarial  
hemolysis and anemia causing temporary blockade or 
dysregulation oftheimmune system due to release of  
CytOkinesandincreasedreticuloendothelialactivity・礼3掴  
VVedidnotobserveclearanceofviremiaassociatedtothe  

presence ofanti－VPlu，Which are considered by some  

authorsthemajorsourceofneutralizingactivitY．361．1The  
presence of neutralizing epitapes in VP2 has been 

described34・42andiscorroboratedbyobsefVationsinthis  

Studysuggestingthatanti－VP2responsea）onemightbe  

Sufticienttoclearviremia・Thesign摘canceofantibodies  

tolinea∫OrtOnativeVP2epitopesdeservessomeatten－  

tion・The presence ofIgG tolinea∫ePltOpeS OfVP2is  
COnSidered anindicator ofactive，reCent，OrperSistent  

infection・射5The data presented herein children are  
COmPatible withthis suggestion and support丘ndings  

indicadngtlュatresponsestolinearepltOpeSdecrease or  

Flg－1・Vplumplicon6（358bp）were＆u叫ecledl（lか血【托81dc一  
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