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TheliverrecIPlentWaSa40・year・0】dwoman  
Wi【balco血01iccirrbosiswhoseea坤pos【operative  

COurSeWaSmarkedby危ver，1ethargy．andhypo－  
tension．Markedlyel印atedaminotrans丘raselev－  
els，leukopenia，andbilateralpulmona叩in軋  
trateswi（hresplratOry魚iluredeveloped．Liver  
biopsyrevealedfbcalceJ）［rilobularcoagulative  
necrosis・Onpost・【ransplantation血y14，aPeri－  
incisionalpetechjalrashwasnoted；Skinbiopsy  
revealedchro山cinぬm爪a亡ionand血emorrbage．  
Shedied ozlday17aftertransplantadon．An  
autopsyrevealedextensivehepa【icnecrosiswith－  

OuteVide瓜亡eOrinfiction．   

Acommonsourceofinfictioninthesereclpl－  
en【SWaSSuSPeCted，allofwhomunderwenttrans－  

planta【ionatthe sユme魚ciJi亡y．Therefbre，the  
Depar［men［OfPublicHeaJthoftheWisco  

DepartmentofHealthandFamilyServicesand  
亡beor伊n－prOCurementO喝弧izadon（Opqcoor－  
dinAtingthetransphntationswerenotifiedfbr  
assIStanCe．   

Thelungreclplent，Whohadundergonetrans・  
PZantationatadi飽rent色cility，WaSa46－year・  
01dmanwithchronjcobs【ructivepulmonarydis－  
easewhohadbeenrecelVlngprednisolonedaily  

fbr［hreemozlths♭efbretransplazltation．Within  
fourdaysaftertransplantation，hypotension，bi，  
1ateralpuユmon別γillⅢtrates，andle止ocytosis  

developed；broad・SpeCtrumamimicrobialagents  
Wereadministered．Fever（temperamre，38．30C），  
hypoxia．andrefねctoryhypotensionensued．He  
diedonday9aftertransphntation．Anautopsy  
revealed diffhse alveolar damagewithoutevi－  
denceorr亘ect血．   
Thedonorwasa51－year－Oldmanwhohad  

beenfound uJlreSPOnSive，withappユrenthead  
trauma．Computedtomography（CT）ofdlebrain  
r椚aledalarge，righトSidedsubduralhematoma  
withamidlineshift．Therewasnoimprovement  
inhisneurologlC StatuS，andhewasdeclared  
brainrdeadonhospitalday2．Hereceivednoblood  
productsandwasa良briJethroughouthishospi－  
talization．Donor－eligibilityscreeningandtest・  
ingdetectednoi皿良ctionprecludingorganor  
tissuedona【ioJl．Hisliver，1ungs，kidneys，and  

multiple皿uSCuloskeletaland vascuhr tissues  

WerereCOVeredfbrtransplantation．Tissuespeci・  
mens丘omthedonorandreclplentSWereSub－  

mitted tothe Centersfor Disease Controland  
Preven【ion（CDC）fbraddidonaltesting（取blel）．  

Tab［el・SLJmrT．aryO（LaboratoryEvaJuationsfbrLymphocytkChorioneningitisVirusJnfktionhthe2003C）ustq・＊  

Immunohi虞○⊂hemiq1  

0ukomeorSbtu5  Staining  Ser0logicTe虞ing ⊂ult＝re  

lgM lgG  

Dohorl■   

Lungre⊂ipient‡  

Liverre⊂ipient！  

KidneyRe⊂ipientl『  

KidneyRecipient2日  

Norepo血ddisease  

Death9daysa触rtransplantation  

Death17da搾a代ertr抑SPlantation  

Death53daysa触rtransplantation  

Death76daysa俺ertransplantation  

NT   

NT  

＋  

＋  

＋  NT  NT   

＋  NT  NT  

＋  

＋  十  

☆NTdenotesnottested．  

†Specimensobtahedatautopsythattestednegativein⊂（udedserum（SerOIogictestingandvirusjso［ation）；bonemarrow  
andbJoodvesseJ（Virusisolation）；andheart．stomach，tOngUe，thyroidgland，kidney．prcstate，⊂ere♭ral⊂OrteX．midbrain，  
POn5Jmedu帖▼⊂ere♭ell叫andspinal亡Ord（immunohistochem 

． 

O♭tainedatautopsy・Nobraintissuewasavailabfefbrtesting・  
笠Specimersthattestedpositivebyimmunohistochemi⊂aIanalysishcJuded5kinobtainedonday15and♭rain，lung・  
SPleen，仙er■he姉andadrena】glandobtainedatautopsy・  

『Spe⊂jrnensthattestedpositiveinc［udedbonemarrow，heart，kidney，1iver．一adrenaJgland．and‡ungobtainedatautopsy  
（immunohistochemi⊂aJanalysis）；Cerebrospina仙idandaヮasopharyngeaIwasho♭tainedonpo5t－tranSPlantationday  

42（Viral⊂Ulture）；andleptomeningesinabrain・biopsyspeclmenObtainedonpost・tranSPlantationday47．Braintissue  
Obtainedatautopsytestednegative．  
EJSpe⊂irensthattestedpositiveincludedserumobtainedonday76（SerOlogi⊂teSting）lSkinonday27（irnmunohisto・  
⊂hem■CaIanaIysis）．andbloodonday42andcerebrospinalfTuidondays31and36（ViraJ⊂uJture）．BronchoaJveolar・  
！avagef［uidwasposjtiveonimmunofhorescen⊂eaSSay・Braintissueobtainedatautopsywasnegative・  
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丁わg2005⊂山虚βr   

KidneyRecipientAwasa48－year・01dmanadmit・   
tedtoahospitalinRhodeIslandinlateApri12005，  
17daysa氏erundergolngCadavericrenal亡rans－   
phntadon（Fig・2）・Hehadbeendischargedhome   
OnPOSt・亡ransplan（ationday7withacreatinine  

levelofl・6mgperdecili亡er（141fLmOlperliter）．  

Atthetimeofreadmission，hehadhadrighb・  
loweトquadrantpalmintbeareaoFtbeallogra氏  
fbrfouror貞vedays，aSWellasnausea，anOreXia，  
diarrhea，丘ver，andchills．Hewas良brile（tem－  

Pera【ure，38・70C），andtherewastendererythema  
OVertheareaoftheallogra氏，withoutincisional  
dehiscenceordrainage．Hiscrea【ininelevelwas  
2・6mgperdeciliter（230ILmOIperlitez）．andpro・  

tdnuda，hema餌da，aprOlongedpmt血相mbin血e，  
ands鮎ghdYelevatedaminotransttraselevelswere  
PreSent．朗ycophenolatemo良tilwasdiscontinued，  

and administration ofbroad－SpeCtruman亡imi・  

CrObialagentswasini亡iated．CTandultrasonog－  
rapbyor血eabdomenandpelviswereunreveaト  
1ng・Routineculturesofurine，blood，andstooI  
Werenegadve，aSWereStudieso一也estoolfbrleu・  

koeytes，OVa，paraSites，CEostTidfumd師dJe，giardia，  

eryptosporidium，hL71iaen伽CO肋a，androtaviruS．  

Tacrolimuswasdiscontinuedbecauseofconcern  
abouttheworsenlnginfecdonofuncertaincause．  
Histemperatureroseto40．40C，andhehadcopl－  
OuSdiarrhea7dyspnea，andtendererythemaex・  
tending丘omtheareaovertheallografttothe  
rightflank．Examinationofbiopsyspecimensof  
亡hecolonandkidneyrevealednoinflammation  
orviralinclusions．   

KidneyRecipientBwasa54ザear，Oldmanwho  
WaSadmittedtothesa皿ehospitalwithfever．He  

hadundergonecadavericrenaltransplantadon17  
daysprevious王yandhadbeendischargedhome  
OnpOSt・亡ransplantationday8withacreatinine  

levelof3・3mgperdeciliter（292FLmOlperliter）．  
Onposトtransplantationday14，myCOphenolate  
mo良tilwas diseont：inued because ofdiarrhea．  

Feverandpaindevelopedintherightlowerquad・  
rantovertbeareaortbeallogra氏，andbewas  

readmittedfbrevaluation・Hewaslethargicand  
丘brile仕emperature，38．4CC）andhadtenderery－  
themaoverlyingtheallograft，withoutincisional  
drainage・Hiscreatininelevelwas4・Omgper  
deciliter（354FLmOIperliter），withaplateletcount  
Ofl13，000pereubicmillimeterandanalanine  
aminotrans良raselevelor298IUperliter．Rβu－  
tine cultures ofurine，blood，and stooIwere  

nega（ive，andultrasonographyandCToFtheab，  

domenarldpelviswereunrevealing．Fever，diar－  
rhea，andpainpersisted，despiteemplrlCaluseof  
broad－SPeCtrumandmicrobialagen亡S．Apercuta－  
neousliverbiopsywaspe血rmedonposトtrans・  
Pl且ntユtion血y2〕becauseorworsemi喝hepユーitis  

andleukocytosis．Multiplefbciofhepatocelluhr  
necrosiswithou亡innammationorvimlinclusions  

We托nO【ed．b【er血亡血釣hebadacadiacarrest  
anddied．Anautopsyrevealedcoronaryartery  
diseaseanddifnlSeeerebraJedemawithoutmen－  

1ngltlSOrenCephalids．   
Areviewoftherecordsofthehospital，strans－  

Plantationcenterrevealedthat【hekidneyrecIPl－  
entssharedacommondol10rW血ohad且1sobeen  

hospitalizedthere．Thedonorwasa45－year－Old  
WOmanwithhypertensionwhohadpresentedto  
theemergencydepartmentwithafive・dayhistory  
OfrighトSidedheadacheandacutele鮎idedweak・  
ness．She was alert and afibrile and hadlefL  
Sidedhemiparesis．CTofthebrainrevealedan  
inhrctinthedistributionoftherightmiddle  
CerebraJartery，andtissueplasminogellaCtivator  
W且Sadministered．Throughoutherhospltaliza－  
tion，Shewasaftbrileandreceivednobloodprod・  
uctsoramdmicrobialagents．Sbehada二nOrmal  
White－Cellcountonadmission，WithnormaIhe－  

Paticenzymelevelsandplatele【eOuntSthrough－  
outhercourse．Intracerebraland subarachnoid  

hemorrhageswithunc且Jhemiationsubsequently  
developed，andshewasdeclaredbrain－dead．The  
donormetthescreenlngCriteriafbrorganand  
tissuedonation，andsurgicalteamsprocuredthe  
lungs，kidneys，1iverandassociatedbloodvessels，  
Skin，andcorneas．Cultures ofurineandblood  

perfbrmedatthetimeoforganprocurementwere  
neg2tive．Examinatior10fpreimplantationbiopsy  
SpeCimensoftheliverandkidneyrevealednoin－  
flammationorgranulomas．Anau【OPSyreVealed  
inねrctionin亡hedistributionof－therightmiddle  

Cerebralartery，Subaraehnoidandleft丘ontaJin－  
tracerebralhemorrhages，andapatentforamen  
ovale．Therewas noevidenceofinftction．   

TheOPOcoordinatlngthetransplan【ationswas  

contactedtoobtainadditionalinformatiorlabout  
thedonor．Physiciansc且rlrlgfbrtheliverandlung  
rccIPlentSWereCOntaC［edfbrinfbrmationontheir  
clinicalstatus．   

TheliverrecIPlentWaSa54－Vear－01dmanwith  

Cirrhosisandchronichepatitis BandC．Inthe  
initialdavsafterthe【ranSPlanta亡ion，hehadhead－  
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ache，丘ver仕empera亡ure，39．10C），andabdominal  
andright・Shoulderpain．Leukopenia，thrombo－  
Cy【openia，nSlng誠IinoけanS丘msel即els，andpro－  
longa【ionortbepro山rombhtimewereno亡ed．  
Administra【ionofbroad－SPeC亡rumantimicrobial  

age此SWaSillitia【ed；multiplec山tureswereneg－  

adve．Exploratorylaparotomyrevealedintraab－  
dominalhematomawithoutevidenceofin丘ction．  

Thepaden［hadasingle，generalizedseizurewith  
吋potension and subsequentworsenl喝Orre－  

nal，bepadc，andrespratory血ncdon．Noseizure  
鈷cusw甘Sidend丘edo皿毘血）logicimaghgorele亡－  

troen亡ephalograpby．Enminationora加計biopsy  
SPeCimen revea】edmi1d por【alinfhmmation，  

1iver・Cellregeneration，Choles亡asis，andmildste一  
之tosis；these鮎dingswereinterpretedastrans－  
1血貼おSO血鹿discll巳mh．k丘bundle－b見川血block  
azldatrialfibrillationdeveloped．Thepatientbe－  
C且meObtunded，withworsemngcoaguIopathYand  
JmJtjorgan血ilure．orLpOSt－tranSphntationday  
21，high－dose met叫prednisolone andand血㌢  
JnOeyteglobulinwereadministeredfbrsuspect・  

edacutegraftrqiecdon．Feverandhypotension  
persisted，withincreasesinaminotrans丘raseand  

lactatedehydrogenaselevels・Thecauseofhis  

multiorgan鮎1urewasunclear．Hehadacardiac  
arrestanddiedonpost，tranSPl号ntationday26・  
Anautopsyrevealedextensivehepaticnecrosis，  
bronchopneumonia，．Pulmonaryedema，andsub－  

ara止noidbemorrb喝e．   

ThelungrecIPlentWaSa41－Year－01dmanwith  
CySdcfibrosis．Hewasexmbatedonpost・tranS一  

山弧t且donday2butbeca爪eddirious血eぬ1low－  
ingd町andbadleubcytosisalldthrombocyto－  

peIlia．Ches【radiographsreveaJedrighトlower・lobe  

infiltrates．Histemperatureroseto37．90C，and  
di瓜seabdominalpalnandrespiratorydistress  

developed．CTofthechestoJlpOSt・tranSplanta（ion  

day16showedbilateralair・SPaCedjsease，afind－  
1nglnterpretedasevidenceoracuterqection，aIld  
high－dosemethylprednisoIonewasadministered．  
Hiscreatininelevel，prOthrombintime，andami－  
notrans良raselevelssteadilyincreased，andinkr－  

mittentatrial丘bri11adondeveloped．Onpost・tranS－  
Plan【adonday19，apuStuhrrashwasnotedon  
the免ceand亡funk；eXaminationoraskin－biopsy  
SPeCimenrevealedfo11iculids，andaerobic，fungal，  
andviralcultureswerenegative．Symmetriceffh－  
Sionsoftheknees，elbows，andanklesdeveloped．  

The hypoxemiaandacidemiaprogressed，and  
血epa亡ien亡diedonp8Sト【ranSplantationd叩23．  
AnautopsyrevealedorganizlngdifnlSe且1vcolar  

Figureヱl鮎ngpa跡⊂lini⊂al⊂○血se〆けmpho叫i⊂  

亡horiorneningit；sVirtJS（L⊂MV）ln俺dioninthe2005  

⊂山虞即．  

MMFdeれOteSmy⊂OPhenoIatemofさtil．TMP－SMX  
trimethoprimっu伯methoxazoIe，⊂VVH⊂Ontinuous  

VenOu5－VenOUShyper仙ration．andXd亡athJm川UnO・  

suppressiveagentsareshowninred，andar［timi⊂rObjal  

agentsinblue．  

da皿agea8d exten扇ve geographic hepaticne－  
crosiswi【hou亡inflam皿a亡ionorviralcytop血ic  

血肌評S．   

鮎Ca揖eOreOnCernabout旭nSplanHransmi仁  
一edin丘cdonin［heorganrecIPlentS，theRhode  
rslandDepartmeFltOfHealth，亡heA4assachusetts  
DepartmentofI）ublicHealth，andtheCDCwere  
co郎aCtedfbrassi扇ユnCei皿inves亡iga血g血ecauses  

Or血reclplentS，illnesses．Causesconsideredin・  
cludedacutehepatitisA，1eptosplrOSis．［0ⅩOPlas－  

mosis，e加erov血sin丘ction，and丑卯ivirusiか  
ftction．Tissuespecimens丘omthedonorand  
recq）1entSWereSubmitted【OtheCDCfbraddi－  
donal【eStlng．   

EPt【〉EMlOLOGt⊂lNVESTIG▲T10NS  

Forbothelusters，epidemi0loglCinvestlgations  
wereconductedatthetransplantationcentersand  
coordinatingOpOs．Forthe2005cluster，ePide－  
miologic血ves日伊tionswerealsoperfb上皿eda【  

thedonor，shomeandworh）1acebystatepublic  
healthauth0ritiesandtheCDC．  

V川USほOL▲T1011ANDINDほE⊂TFLUORES⊂亡N⊂【  

MI⊂ROS⊂OPY  

Ⅵmsisoladonw乱Sat【emptedbァinoculadonor  
鴨roE6ce11switbcerebrdsplnal打uid，Serum，  
blood，andlOpercentfresh－tissuesuspensions・  
Cultureswereex副minedbythin・SeCtionelectron  
microscopy・川Spot〃slidesorculturecellswere  
alsoevahlatedbyindirectfluorescentan［ibody  
【eS【1ngWith血euseorspecincmousehyperim－  
muneasciticnuidspreparedagainsttheArm－  
S【rOngStrainorLCMV．11  

Inthe2003investlgadon，virusisolation、穐S  
also attempted by inoculating suckling mice 
（肋ISmuS［uI叫withfluidspecimens（0・03mlintra－  

craniallyandO．1mlintraperitoneal切orwithlO  
percen亡bomogenatesof血）Zentissue・Micewere  
killedbyexposuretoi去0flurane，anddssueswere  
丘ⅩedinlOpercentneutmlbu脆redfbrmalinand  
cvaluatedwiththeuseofimmunohistochcmical  
stainsforLC入4Ⅵasdescribedbclow．  
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l  

LungReci画ent   

†   
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■両軸和正雨‡ene，   
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7  14  ZI  

Daysa鮎ー甘anspIantation  

2Zヰ1   N〔NGLJMED∋54：21WWW・Nり軋ORG M′Yヱ5，2006  

Downloadedfromwww．n句m．OrgatNISSEKトCHUO－KETSUEKトCENTERonJuly25，2006・  
Copyright◎2006MassachusettsMedica［Society．A‖rightsreserved．  

ー99－  



1◆h√NEWl‖VG王■ANl）JO【JtとNAl′dノール＝ECりCINlミ  

StudjesinanimalswereperfbrmedattheCDC   
andwereapprovedbytheCDCLaboratoryAni－   
m且1CareandUseCommittee．AnimaLresearch   

WaSCOnduc亡edincompliancewiththeAnimaJ   
WelEhrcActandotherfideralstatutesandr早gu・  

ladonsreladngtoamimalsま皿dexperimemtsin一   
Ⅶlvinga山mals，anditad血ered【0止eprlnCiples   

S【a【edin也e伽油♪r伽Cdr…d肪吋乙血rdf叩   

Anfmals，bytheU．S．NationalResearchCouncil．  

H［STOPATHOLOGJ亡ALANE）   

lMHUNOHISTO⊂H亡Ml⊂▲LAN▲LYSES   

Mu正雄払rma血－6Ⅹed，para餌n－embeddeddssue  
SPeCimens，includingbiopsyandautopsytlSSueS  
from［hedDnOrSandrecIPlentS，WereStained   
withhematoxvIinandeosinandvariousimmuno．  
his亡OChemicalstainsbymeansofanimmunoal－  
kalinephosphataseteclmique・1ZForbothclus－  
ters，initialtissuespecimenswereevaluatedwith  
im皿unOhistocbemic且Istainsぬranum♭αOfvi＿  

raJagents，iJICludingfhviviruses，adenoviruSeS，  
andherpesviruSeSl，2，3，and5．Intheinvesti－  
gationorthe2003clus亡q血mじmObistocbem－  
icaJtesdngbrLCMVwasperfbrmedafteridemi一  
缶cadonor血svimsbycultu托，imdirect8uorescent  
andbody【estlng，andelectronmicroscopy・Inthe  

illVeSbga【ionor止e2005duster，immunohis亡0・  

Chemicaltes［ingfbrLCMVwasincJudedinthe  
initialcvaluationoftissuespeciznens・Theprl，  
marya血bodlesusedforLCMVi皿munOhisto－  

Cbemicalde【ectionincludedbyperimmunemb－  
bitandmouseantiTLCMVamibodiesspecificfbr  
LC朗Vandana皿d－bssavimsmonodonalan山一  

bodyreactivewithbothLassaviruSandLC朗Vl13   

GENETl⊂E）ETE⊂TlON ANE）⊂HARA⊂TERIZAT10N  

OFVl只US  

RNAwasextrac亡edfromclinicalspecimensor  

Viralisolates，andspecincmoleculartargetswere  
ampli鮎dbyreverse－tr弧SCripta5トpCR（RTpCR）  

assayswiththeu戸eOfbroa叫reactivepo＆merase  

gene－SpeCificprlmerSforthedetectionofarena－  

ViruSRNA・Theresultingcomplemen【aryDNA  
PrOduc亡SWerePurified，andnucJeotidesequences  
Weredeterminedandanalyzed・Intheinves亡1ga－  
tionofthe2005clus亡er，afterLCMVIspecincse－  

quenceshadbeenobtainedftomPCRproducts  
amplifiedfiomclinicalspecimens，amOreSenSi・  
tive，LCMV－SpeCi6c，quantitativereal－timeRTPCR  

（ThqA4an）technologywasdevelopedandusedfbr  
moreextensiveanalysisorspecimens．  

軸ure3匝dngpa跡Path0logi⊂atStudieiR餅ealing  
けmpho叫i⊂⊂horiomeni叩托i5Viru5【L⊂MV）inthe200ユ  

Cluster. 

PaneIA，aneIe⊂trOnr71j亡rOgraPho（L⊂MVisotatedin  

VeroE6⊂e帖存ornthe⊂erebrospina川扉dofKidney  

R亡⊂ipi亡ntl．showsh柳ypl亡OmOrPhi⊂，50・tO・ユ00・nm  

Virionscontain川gele亡t－On・densepa托i⊂le5．Pand8  

Show5immunohisto⊂hemi亡alstainingofL⊂MV（red）  

inneuronsand⊂horoid・Plexusependy汀ほIce＝sofa  

mouseino⊂ulatedwiththevirus（immunoalkaline  

PhosphatasewEthnaphthoト危stredandhernatoxyJin  
⊂OunterStahl；rTIOnO⊂lonalanti・L⊂MVantibody）．PaneJ  

⊂showsirnmunohisto⊂herni⊂aIstain．ngofL⊂MVanti・  

gensinhJngtissue什omthe山ngre⊂ipknt（mono亡lonal  
anti・L⊂MVantibody）．TheimageinPanelDreveals  

extensivehepato亡e11u（arne⊂rOSiswithminima＝nf7am・  

matory・⊂eJ＝nfiItratesinthefiverre⊂ipient（hernatoxy一  

肋and亡OS呵．Pan亡IEshow5immunoh事sto⊂h亡mi⊂a！  
Stainingofviralantigensinthetransplantedliver（mbno・  

⊂lonalanti－Lassavirusantibody）．PanelFshowsim・  
munohjsto⊂hemi⊂aIstainin8OfL⊂MVantigenshthe  
donorkidneyofKidneyRecipientl（mono⊂lonalantト  
L⊂MVarlti♭ody）．PaneJGshowsimmunohisto⊂hemi⊂aJ  

Stain川gOrViralantigensinthモミkinorKidneyRe⊂事p卜  

ent2（mono⊂tOnalantトLassavirusantibody）．Allmi・  

⊂rOgraPhsareshownatlowmagnj椚亡a加n．  

SEROLOGl亡TESTING  

Anen之yme－1inkedimmunosorbentassaywasused  
todeteetLCMV－SPeCificIgMandIgG．Theassay  
WaSperformedaspreviouslydescribed，11with  
SOmemOdificadonsincomrnercial吋availablecom－  
POnentS，SuChasmicrodterpIatesandcoI叩gateS．  

RESUlノTS  

lNVESTIGATION OFTHE20O3亡LUSTER  

Resultsof【estinginthe2003clus【eraresum－  
nari2・edinFigure3andThblel．Electronmicros－  
COpyOrⅥ三rOヱ6cel】culhばeSinoculatedwj血cere－  

brosplnalfluidftomKidneyRecipientlrevealed  
wiralparticles compa［iblewith an Old WorId  
arenaviruS・rndirec【Eluorescentantibodytestlng  
Ofthese eultures eonfirmed亡heidemityofthe  
arenaviruSaSLCNV．SubsequentIY，LCMVwas  
identinedbyimmunohistochernicalanalysisof  
thebraintissueofmiceinoculatedwi［hcerebro・  

Spinalfluidfromthesamepatjent．LCA4Vwas  
identinedinmultipletissue＄丘omeachofthe  
fburrecJPlen［s．Nucleo亡ideanalysISOfPCRprod－  
uc亡SreVealedtbattbeviralisola亡esobtajned丘om  

thetwokidneyrecIPlentSWereidenticalandwere  
dis【inctfiompreviouslydescribedLCMVstrains  
（Fig．loftheSllpPlemen［aryAppendix）．Ex亡ensive  
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TRANSMISSION OF LCMV BY ORGAN TRANSPLANTATlON  

tes（ingofmultipledonortissues bymeansof  
immunohistocbemicalanalysIS，Cellc山亡ure，and  

RT・PCRrevealed no evidence o［LCMV．Neither  

IgMnorIgGantibodiesagalnStLCMVwerede－  
tee亡edinthedonor，sserum．Interviewswiththe  

donor’sfimi1yrevealednoknownrodentexpo－  
SureS．Inves亡1gationofprocedures，materials，and  

PerSOnnelinhospltalsatwhich［he donorand  
recipients had received care revealed no lilcely 
routeorLC朗Ⅴけansmission．  

rNVESTIGAT10N OF THE2OO5⊂LUSTER  

Resultsoftestlnginthe2005clusteraresum－  
marizedinFigure4andTible2（andFig．lofthe  
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SuppJementaryAppendix）．LCMVwasde［ectedby  
immunohistochemicalstalnlng，Ce11culture，and   
quan亡itativereal一也meRrpCRinmuldpletissues   

丘oma11LburreclplentS・BothkidneyrecIPlentS   
hadlgMantibodiesreactivetoLCMVlヱⅩtenSive   
tes【1ngOrmul【jple donor dssues reveユIed no   

evidenceofLCMVINolg朗orIgGantibodies   
agalnStLC朗Vweredetec【edintheserumOfthe   

donor．  

TheepidemiologlC血ⅦS亡1ga【iom脚ealed【hat  

amemberor止edonor，sbouseholdhadbroug加   

homeapethams敗rthreeweeksbe血rethedonor  
died・Although【hedonorh且dnotbeenthepn一  
皿a∫yCaretakroftbehamster，血eムadbadcon一  

亡actwiththerodent’senvironmentonznuldple   
OCCaSioms．Herhomeandworkenviro皿mentCOn－   

tained no evjdence ofactive rodentinfestatjon．  
取S血gormuldplehams亡erdssuesbyimmu－  
nohistochemicalanalysis，quaJ）titativereal－time  
RTPCR，andviralculturedetectedevidenceof  
LC朗Vin丘ction（Fig．4alldThble2）．TheprJmary  
Caretakror血ehamsterwasasymptomadcbut  
hadLCMVlreactiveIgGand7gMantibodiespres－  
entin【heserum．Nucleotideanalysis ofI）CR  
productsidentined止atthevir且1isola亡es丘om  

allfburorganreclplemtSandt血ehamsterwere  

idendcal．buttbat血eydi飽red血）mtbestmi皿  

idend8edi皿血e200；clus亡erandprevious吋de－  
SCribedLCMVstrains（Fig．loftheSupplementary  
Ap卿dix）．   

Afteridend丘ca【ionofLCA4VastheetioIogic  
agent，intravenousribavirin（aloadingdoseof  

30mgperkilogramofbodyweight，fo11owedby  
16mgper最log毘meVe叩Sixhours蝕鈷血days  
andtben8mgperkilogrameveryeigbtbours）  
WaSinidatedinKidneyRecipientAbeginnlngOn  
post－tranSPlantationday26（Fig．20ftheSupple・  
men［aryAppendjx）．封The丘veranddiarrheade－  

ereased；thepaln，tenderness，andery【hemain  

the area of［heaJlograftdiminished；and the  
bypoxemia，elevadonoraminotrans丘raselevels，  
thrombocytopemi，andcoagulopathydecreased．  
A氏erthepatient，scJinicaJcondi亡ionhadstabi・  
1ized，riba血inadmimistratjonwaschangedtothe  
Oralroute匝00mgeverymomingand600mg  
everyevening），anditwasdiscontinueda氏era  

renal－biopsYSPeCimemwasfbundtobeLCMVl  
negative byRllPCRandimmunohistochemical  
StalnlngandafterserumIgMbecamedetectable，  
63daysaftertransplan【ation．During37daysof  
ribavirin【reat爪en【，Clinicallyslgni貞canthemo－  

1y亡ICanemiadevelopcdandrequiredthe［ranSfh－  

Figure41伝⊂ingpageいmmunohi痍○⊂hemi⊂aISt扇ning  

fbrLymphoqti⊂Choriomening紘一ir叫L⊂MV）inTis・  

川eSample∫舟omtheDonoちthモDonor，壬Hou5eh01d  

HamsteちandOrganRe⊂ipientshthe2005⊂1uster・  

Redst扇n■ngind厄testhepres即⊂eOfL⊂MVantigens．  

TheimageinPan亡IA⊂Onta盲nsnoimmunohisto⊂h亡mト  

⊂aleviden⊂eOrL⊂MVh⊂horoidplexus什○汀Ithedonor．  

Pane用showsantjgens拍thekidn亡ytubulesofthe  
donor，shousehoJdhamster．Panel⊂showsL⊂MVantj・  

gensinIungtissueobtainedatautopsy舟omtheIung  
re⊂■Pknt；thereareexten扇vehyaline・membr8ne払ト  

rTlationandviralantigensinth亡jnt亡rStitiur71．Parle］D  

ShowsL⊂MVantigensinIivertissueobtainedatautopsy  
育Dmthe伽erre叩ie咄Viralantigensdelineatetheh亡・  

PatO⊂舛e⊂ytOPlasmi⊂mem♭rane．Panel【showsL⊂MV  
antigensinakidneyspe⊂imenobta血da！autopSy  
丘omKidneyRe⊂ipi帥tB；Viralantigensinendoth亡IiaI  

C亡侮拇印t亡ringandexitingtheglomeruIu5．P紺亡IF  

ShowsL⊂MVantigensina亡Olonsampleobtainedat  
autopsy什omKidneyRe亡ipient8．withvねtantigens  
inthemus⊂ularjsmu⊂OSaeandmu⊂OuS亡ellso†⊂0lon・  

icgtands・PanモIGshowsL⊂MVantigensinakidney・  

biopsyspe⊂imen舟omKidneyRe⊂FpientA．whosunバved；  
VねIantig亡n5arein亡ndoth亡侮l亡亡l】softherenatint亡r・  

Stitium．（ThモStudiesshowninPanelsA，B，E，andG  
USedarab♭itanti－L⊂MVantjbody．thoseinPanels⊂  
andDamouseanti－Lassavirusantibody，andthatin  
PanelFamo＝Sea5⊂iti亡仙idantトL⊂MVanti』odyinan  
imr仙nohistochemi⊂alassayw出川aPhthol一向stredsub－  
Strat亡andhematoxyJh亡OunterStain．）A＝mi⊂rOgraPhs  
areshownatlowmagn沼亡ation．  

Sionof19unitsofpackedredcells．Threelmn一  
山eddeⅦndaysa鮎【出nspla月払dom，血epadent  
hadstable graftfhnctionwi［hou［evidence of  
infection，afterhehad restartedimmunosup－  
pressive血erapywi也【acrOlimus，myCOpbenolate  
mo丘dl，andprednisolone．   

TISSU亡DISPOSITlON  

Inthe2003cluster，nOadditionaltissuesfromthe  
donorweretransplanted，Inthe2005clus［er，  
thecorneasweretransplantedintoa4－year－01d  
gidanda29－year－OldwomaninAlgeria，nei【her  
OrWhomrequiredsystemicimmunosuppression．  
伽ohundredthirteendaysaftertransplantation，  
neitherpatienthadreportedsymptomsofin良c－  
tionorgraf＝oss．Tbeskinandliver－aSSOCia亡ed  
bloodvesselswerenottransplanted．  

DISCUSSION  

WedescribethetransmissionofLCMVbvsolid－  
OrgantranSplan亡a亡ion．Inbo〔hclusters，dissemi－  
nated infection developed in the recipients of 

OrganSftomacommondonorwhohadnoclini－  
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TRANSMISSION OF LCJVLV8Y ORGAN TRANSPLANTATlON  

CalorlaboratoⅣeVidenceorinfさcdon．Inthe2003  
Cluster，nOrOden［eXPOSureSCOuldbeidentified，  
whereas［he2005clus亡erWaSaSSOCiatedwithre－  

Cen［donor exposure亡O an LCMV－inftc亡Cd pet  

hamstcr．TheisolationofidemticalviruS Strains  
丘omthe［wOkidneyrecIPlentSinthe2003clus［er  
andfroma11theorganrecIPlen【sandthedonor  

househoId’spcthamsterinthe2005clusterindi，  

CateSthatinbothclusters，LCMVwastransmit・  
tedtbroug血organtransplantation．15   

LCMVinfさctioninhumansissporadic，isgcn－  
erallvbenigrl，and can be asymptomatic・4，16・17  

SerologlCSuⅣeySSuggeSt【hatIユptO5percen【oF  
adultsin the Uni亡ed States have beeninfさcted  

with LC朗V．1乳1qHumans becomeinftctedwith  

LCMVbvdirectcon亡actwithroden【SOrthrough  
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1■h・NぷW ENGl■ANlり0【JRNAエJけ．≠一肌EnエCINl三  

罷ble2．Summ叩叶bborabryEv召血ationsゐrLympho叫亡⊂horioMeningiti5V血5In俺dioninthe2005⊂山痍肌☆  

8l00dandSerulⅥ   
Te細れg  ⊂uIture  

lgM tgG  

Patient or Source lmmunohi虞○⊂hemi⊂al   

O†Speくimen  Out⊂OmeOrSta加古  Staining 
quantitative  

Reaト¶meRT一托R†  

Noreporteddisease  

De∂th26daysa鮎rtransplantation  

Death2】da芦a鮎rtransplantation  

Death23daysa鮎rtranspIantation  

SuⅣival  

Norepo佃ddisease   

Noreportedsymptoms  

Dono咋  

Liverr∝ipient蜃  

Lungre⊂i画entlI  

KidneyRe⊂ipientBI  

KidneyRe⊂ipi帥tA軸  

Hamsterindonor－s   
household††  

Hamster－s⊂aregjver‡‡  

＋  

十   

NT  

＋  ＋  

■
 
 
＋
 
＋
 
＋
 
＋
 
＋
 
 

■
 
 
＋
 
 
＋
 
 
十
 
 
十
 
 
＋
 
 

NA  

女 RT・P⊂Rdenotesreverse・tranS亡riptasepolymerase⊂haEnreadion，NTnottested．andNAnotappfi⊂ab（e，  
†Quantitativere抽meRT－PC叩aqMan）assayswerecarriedoutasfb＝ows：⊂OmPlen！entaryDNAwassynthesizedwithaHighCapacity   

⊂DNAArchさveKit伽PliedBiosystem5）andusedasatemplat亡inさSe⊂OndreadionlnV0lvingT叫ManUniver5alP⊂RMasterMix（AppIied   
BiosysterTIS）．fbrwardprime（5TGGGACT⊂⊂ATT⊂GCT＾TGG3■atlvMperreadjorl，reVerSePrimer5′TTAAGTG⊂AAGGAA⊂CACAT⊂AAat  
lF．Mperrea⊂tionIandprobeFAM5TGGT⊂AG⊂AAT⊂GTGT⊂TATTGT7T⊂A⊂AAAa（0・1FJMperreaction・Sampleswitha⊂yCIe・threshold   
V山ebelow40were⊂OnSideredpositive．  

‡Autopsyspe⊂irT］enSthattestednegativebyoneorrnoretestsindudedcentralnervoussystemtissue．heart，SPreen，Jiver，Parl⊂reaS．UterUS，   
thyroid．gastrointestinalt－aCt．mUS⊂Ie．skh．kidney－bl0Od．andserLJTTl・  

S Autopsyspe亡imensthatt亡SteJpositivebyoneormoretestsinduded⊂entra（nervoussystemtissue，rUng．heartkidney，Skin．1iver．spJeen．   
gastrointestinaltract．adrenalgland，Pan⊂reaS，teStis．bl00d，andseTum・Liver・andcolon－biopsyspe⊂irnensobtainedondays16and19・   
respe亡tiveJy■WereaJsopositivebyimmunohistocherni⊂alanaJysis・  

1Autopsyspecimensthattestedpositivebyoneorrnoretestsin⊂luded⊂entralnervoussystemtissue，1ung．heart．kidney，Skin．1iver．spleen．   
gastrointestinaItra亡t．blood．andserum．  

且 Autopsyspe⊂imensthattestedpositivebyoneormoretestsincludedspleen．heart．Iung，kidney，gaStrOintestinaItra⊂t．Pan⊂reaS．1iver，   
bl00d．andserum．別00dandserumsamplesobtainedonday17werepo5itive♭yPCR，Ser0logi⊂teStingfbrlgM，andcu加re・  

拍A⊂0lon・♭iopsyspe⊂imenobtainedonday26waspositive．akidn叶biopsyspedmenonday31waspositive，andakidney・biopsyspe⊂i・   
menonday56wasnegative♭yimmunohisto⊂hemicalanaJysis・Seria［bJoodorserumsanlPlesobtainedondays16to50werepositive・   
b］00dandserumobtainedondays52and85werenegative，UTineobtainedondays24and37waspositive．urineo♭tainedondayg5was   
negative，andakidney－biopsy5Pe⊂im即Obtainedonday55wasnegativebyP⊂R抑d⊂Ulture・5erialbl00dandsemmsamp†esobtainedon   
days16t039werelgMrlegative．ondays52and85蝮Mpositive．andondays16tog51gGnegativebyser0logi⊂teSting・  

††Ne⊂rOPSySPe⊂血ensthatwereposjtiv亡OnOneOrmOreteStSindudedurinarybJadder，Skin．mus⊂le，teStis．⊂entraInervoussystemtissue，   
hearいung，kidney．adrenalgIand．sa＝周ワgland．pan⊂reaS．Iiver，抑dsple肌  

：持別00dand5e「Um5Pe⊂imenswereev封uated・  

in亡ensiveimmunosuppression）includingTIcell  
depletion，COimidentwithdirectviralinocula－  
tionbywayofthetransplantedorgans・Thereare  
丘wdataontheclinicalbehaviorandoutcomes  

ofLCMVinfectioninimJnunOCOmprOmisedpa－  
tients・However，threepatientswithadvanced  
lymphomaexperimentallyinoculatedwiththe  
virusinatrialinvestigatingitsantitumore脆ct  
diedwithdisseminatedin良ctionwithin14to45  

daysafterinoculationBl－aPatternSimilarto  
血atseenintbecur托n【Clustersa氏ersolid－Organ  

tran6plantation．   
TheclinicalpresentationofLCMVinftction  

inthereclplentSWaSVariableandincludedftver，  
diarrhea，Peri－incisionalerythemaand亡ender，  
ness，alteredmen亡alstatus，andresplratOryln－  

sufficiency（asno亡edinthetableof［heSupple－  
mentaryAppendix）・Leukopeniaorleukocytosis，  
thrombocytopenia，COagulopathy，renalinsuF  

aerosolizeddropletsfhmrodentsecretionsand  
excretions，indudingurineor良ces．ユ0・21鮎ports  

Ofsporadicinfとctionhavemost丘equentlyimpJi－  
Catedthecommon血ousemouse，al血ougbouト  
breaksofinf己cdonhavebeenreportedafterexpo－  
Sure tOin氏cted pethamsters andlaboratory  
roden【S．11之0・28  

Inclinicallyapparentin危ction，theincubation  
periodis5to13days，with subsequentftver，  
headache，andmyalgias．Abdominalpain，diar－  
rhea，and rashhavebeen described．1612O・22126，ユ9  

Asecondphaseofillnessmaybeseen触【Onine  
daysa鮎rconmlescence，Witbmeninglbsor，rare一  
王靖enCepbalomyelitis，OrCbitis，pamtl亡1S，pIleumO－  

nitis，arthritis，myOCarditis，Oralopecia．16・2ユ，書O  

RecognizedLCMVinfictioncarriesamortalitv  
ra【eOrlesst血anlpercent．3   

Them且rkedseverityofLCMVlrelatedillnessin  
transplan［reclplen亡Sisprobably the resultof  
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TRANSMISSION OF LCMVも￥ORGAN TRANSPLANTATlON  

Transplan亡reelplentSareSuSCeptibletoinftc－  

tionwithavarietyofdonor－derivedpathogens，  
includingWestNileviruS，TYypanDSOmdmZi，rabies  
viruS，andnowLC朗Ⅴ．ヨ3う6Althoughsuchinfec－  
tionsareprobablyuncommon，OutCOmeSCanbe  
免［al，anddiagnosisis危asiblewithspecialized  

laboratorytestlng．DiagnosisofLCMVinfさction  
isusua11ymadebyserologictestlng，isolationof  
theviruSfrom【hebloodorcerebrosplnalnuid，  
OrPCRtestlng．37’39Becauseimmunohistochemi－  
CalstalnlngreVealed LCMVinmultiplebiopsy  
SpeCimensobtainedtoevaluateunexplainedpost・  
transplanta亡ionsymp【OmSin血eclusters de－  
Seribedinthecurrentreport，SuChtestlngmight  
be bene爪ciユ1intheearlydi且gnOSis orLCMV  
in丘ction．   

Eachyear，apPrOXima［ely25，0000rgantranS・  

plantationsareper血rmedatmore止an芸Otrans－  

plantadoncentersthroughotJttheUnitedStates・4O  
Alloc血onpoliciescommonlyresul［inthedistri・  
budonororgans血〕maSlngledonortomultiple  
transplan【ationcen［erS．Ⅰ【isunlikelytllateither  
LCMVillnessclusterwouldbAvebeeniden亡i丘ed  

without［heallocationoFkidneystotworeclpl・  
entsinwhomsimi1arsymptomssimultaneously  
developeda氏erundergoIZlgtr3nSPlantationatthe  
Samehospl【al．Simi1archユnCeClinicalobservations  

havebeencriticalintherecognltlOnOrreCenttranS－  
phnt－aSSOCia［edoutbreaks ofrabies andWest  
Nilevirusin丘ction．33，3S   

TheOrganProcurementandThnsplantation  
NetworkのPTN），WhichisoperatedbytheUni［ed  
NetworkforOrganSharing，requlreStranSPlanta－  
【ioncenterstoreporteer［ainoutcomes，includ－  
1ngallogra氏fhilureandthedeathoftransplant  
recIPlentS，inatimelymanner．InApri12005，the  
OPTNreviseditspoliciestorequirethereport－  
mgofsuspecteddonor－tranSmittedmedicalcon－  
ditions（includingcancersandinftctions）to【he  
procuringOPO，Whichisthenresponsiblefbr  
investlgatlngandcommunicatlngwiththetrans－  
planta【ioncenters carlngfbrthereclplentSOft  
othertransplants ftom the donorand thein－  
VOIvedtjssueandeyebanks．41  

Inves［1gationorpo亡en亡ialdonor－tranSmit【ed  

in良ctionrequlreS㍑pidcommunicationa皿Ong  

Physiciansin multiple【ranSplantation cen［erS，  

OPOs，andpublichealthauthorities・Animme－  
dia【eSyStemfbrtrackinganddisseminatlngper－  
ti・nentPatien亡da亡aisneeded．Untilsuchasys－  
temcanbees【at）1ished，Cliniciansmus【reCOgnlZe  
亡bat血epresenceoFanunusualconstella亡ionor  

flciency，andprogressiveliverdysfunctiondomi－  
natedthelaboratoryfindings．HistopathoIogical  
fhdingsina王1therecIPlen［swerecharacterized  
bynecroticandoccasionallyhemofrhagicfbciin  
multipJetissues，Withano一之bleabsenceofin一  
鮎mmatorYinfiltratesandviralinclusions．LCMV  

antigenspresentinsomedssues（e．g．，thegユStrO－  
intes血altractandskin）correlatedwithdinical  

SymptOmS（e．g．，血rrheaandeⅣ血maorpus山一  

1arrash，reSpeCdvely）．Andgenswereide血凸edin  
thelep［omenlngeSOfsomepatientsinbo［hclus一  
亡erS．However，SlgnSOrmenlngealinnammation，  
thoughprominentin止e2003duster，Weregen－  

erallya♭sentin血e2005clus亡er．Clinicalma山良s－  

tationsandpathoIogicalfindjngslnalltheeases  
WerePrObablyalteredbyimmunosuppression．   

Tbourknowledge，therehavebeennotriaIs  
OfantiviralagentsinhumanLCMVdisease．Riba－  
Virinhasdemonstratedeffic且Cyinthetreat皿ent  
OfLassa丘verand possessesinvitro actlVlty  
againstLCMVin良c［iorl，Whichpromptedits11Se  
intber蝕alセansplan【reclplen【Whosurv加ed．1ヰー3之  

Theroleofribavirinin dlis patien【，simprove－  
mentisunelear，SincetheIevelofimmunosup－  
pressionwasalsoconsiderablyreduced，aSi亡WaS  
fbrallfourkidneyreclplentSin【hetwoclus［erS．   

Rapidevaluationororgan－donorsu厄bilitylS  
essenmilin【raLISphntadontominimizethedu－  
radonorischemiaandtopresefVea1logra丘知nc一  

日8n．T血erefbre，aSSaySuSedtoscreenpotendal  
donorsfortransmissibleinftctionsmustberapid，  
SenSitive，reprOducible，and readilyavailable to  
OPOs．TheFoodandDrugAdminis【rationhas  

no【approvedanydiagnostictes［SforLC朗Vin－  
ftction・Furthermore，thescnsitivityofcurrently  
availabkassaysisnotadequa［e丘）rrOutinedonor  
SCreenlng，aSdemonstratedby［henega【ivere－  
Sults oftests onawidearrayofcliniealspeci－  
mens丘omthedonorsinbothclusters．Theuse  

OfinfbrmationpertainlngtOreCentrOden（expo－  
Surefbrdonor－SujtabilityscreenJngmayeXClude  
healthvdor）OrS丘omanalreadylimi［edorgan－  
donorpool．However，［hecouecdonofaddi［ional  
epidemiologicin丘）rmationondonors’exposures  
maybeuscfhl，nOtablyfbrtheinvestlgationofun－  

usualoutcomesaftertransplantation．ZooElOtic－  

disease【ransmissionafter［ransplantationisalso  

aconcem；immunosuppressed personsshould  
takespecialcareandlimitcxposuretosomeani－  
mals，includingcertainpe〔S（additionalinfbrma－  

tionisavailable丘omtheCDCatwww．cdc．govl  
heal亡hypets）．  

ユ2ヰ7   N ENGL」lJ【Dうぅ4；21WWV／■NE」M．ORG MAY25，2006  

Down10adedfrornwww．nqm．orgatNISSEKI－CHUO－KETSUEKトCENTERonJuIy25，2006  
Copyright◎2006MassachusettsMedica（Society．A＝rightsreserved．  

－105－  



’Ⅲ～NEWl王NGl・AND70しJ鼠NAr＝）．f一朗El）1（ニーNlミ  

SymPtOmS，particuhrlyduringthefirst丘wweeks  
a丘er【mnSplユn【ation，Shouldraisethepossibili亡y  

OfdonDr・tranSmittedin良ction．Promp【nOt漬ca・  

tionoftheOPOandpubJichealthauthoridescan  
help免cilitaterapidinvestlgadon且nddiscoveryof  
tbeseeven亡ぶ．   

Dr・Kottonr亡pOrtShaving托⊂亡iv亡dgrantsupport丘αmWy亡也  
and【h亡肋ssユ⊂busettsGen亡血Ho8p血IClannAwユーd． 

manrept）托8havjngre亡eiv亡d⊂OnSⅥltingfとe60r】8亡山一e丘亡6丘om  

As亡亡Ilま6，Enz（）n，No帽rtis，pfizer，andRo亡h亡．Nod【h亡rpO【蝕tiaI  

COnni亡tOfinterestreJeYAnttO【hi6articJewasreported．   
TheYie耶eXpreSSedhereiTlarethoseofth亡au亡hoTSaT）dnot  

ne亡亡6S且riIγtho5亡Drth亡D印artmentOrH亡akh and Hul－1aP  
Servi亡eS．   

WeareindebtedtoTeJln脆rBetts，KimberlySlまughter，Debo－  
rahCannoJl，andThom3SStevensfbrspccim亡nprOCeSSing，SerO－  
Iogl亡t亡Stlng，andYirus毎01虞iD¶and⊂bar把亡rization；tONi⊂Ole  

Lundstrom且ndSb叩Hay亡S払rmanu紀riptpr叩arユ【ion；aれdto  
D抑i【aCro氏，ねme6K且Zmjer亡ヱak，Ma止S8【jr，andMarkWegner  

ゐrinv亡5亡igadonagsi6ran亡e．  

APPEN【lX  

Them亡mberso（theLCMVjmTmnsplantRecipieJltSTT）VeSdgadonTeimareaSLb11ows：桝β血TMnd肋mEn’sf7岬血直D．A．MihlCrand  
朗．Wikk；Cm叫rDisEd5e伽加lond什Etm血m：C．AlbaLiz］0，且．Amman，M．8d＝1．Bird．8．f7oL［oway，J．川uls．andl．Town亡【；Md5Sa血・  
鵬DqnI加En†4PubEiEH紺肋：C・Dani亡．，S．Fleming，P．Khldt，andB．T．地嘩町仙m血州GEneTYEEfLospE血戊Chung，A．B．Cosimi．N．  
Elias，N・Go亡S，M・上ierd，A．Rdd，E．S．RDSenberg，皿dR．N．Smidl；舶d血1Co”gedWiscqn＆TIC．P．Johnson．S．C．Kehl．andC．Schult，  
Z印b亡曙；伽£咽b鵬Ol汐dれ8朗k軋S．hskinandK．J．0，Connor；Rh8dt鮎血れd叫d加l川吋日仏肋こC．HむIn感nandC．Ⅶnner；孤dRhod亡  
地ndH叩血k軋D血出is，九Ga地叫軋Go叫K．E町d，p．】血）汀ks甲，andA．Yango．  

員仁一亡R∈N亡Eぎ  

1・Ro血0亡kR叫po5tⅦa8H，D導kざm一肌  
Asepticm亡扇ng】血cau£亡dby【helympho－  
e匹icdlOriom亡nlngj鹿扇ruざ．C血N即rOI  
N亡urO5肛g19ウイ；9る：178－80．  

2．DdbdR．S血r叩亡rGD．Virala血body  
血【h亡Cerめro5pina＝1uidorpきl血随W仙  
acutee亡mけ山n亡ⅣOuSSySt亡min蝕doロ5．  
JCli皿入舶αObi011976；3：397－401．  
3．WユーkdR⊥，郎maIdiCtT，且an亡川氏WH，  
Cardi仔RD，H0lm亡きGヱ，Wi15naCkR鼠  
Fata】aⅢte m亡nlれgOen亡甲山Ji【is du亡IO  
l叩1phocytic血oriom畑山gitjsv加s．N亡世  
rology1973；2説198々0∋．  

■．p亡t耶CJ．Ar亡naViruさdi古田SeS．Im：pOr・  

ter鰯eldJS，ed．Exo血Ⅴ血Iim危diom5．L8n－  
don：Chapman＆Ha11Medieal．1995：2271  
46．  

5．如Chtd R℃ HaugIlt KA，Met5M8．  
匝l】phocyde血orioロ】舘in由tisviru5：an亡W  

addition to tbe TOR£H亡Valuadom．Al亡b  

Opb【balmol1997江15：6珪01．  

‘，8a爪0IILL，MetsMB，BeaⅥChampCL  
叫叩加叩ic血odom飢Inglh帥inほ：m亡昭一  
ingfetal【αA【Og肌A瓜りObst亡tGyn亡即】  
ユ002；187：1715・6．  

J．WrightR，Jo加古onD，Ⅳ餌mannM，  
e一員l．CoIlgmi【a】1ympho亡ytie亡horioIn和一  

1ngl【lS血u66匹drom亡：adi5畳Se也atmjm・  
ic5亡Ong亡nit8】†拡8plasユl粥isorc匹Om亡㌢  

alo▼jrus山食dion．pedi創痍出1997；100；E9．  

＆ 加d亡rSG，Varho・G6belM．Lahleり，  
取rkt5kaia－hdwigE，Egg亡相川．Cong亡mi－  
ね‖ymphocyti亡dori8爪印lngltlSVim5ilト  
丘αion：anunderdi4g1105亡ddjseユSe．pedi・  

atrJnfとctDiり1999；18：65ム5，  

，・8iggar RJ，加uglas RG，HotcbinJ．  
けmpbocyticchoriomenlIlglnSユS＄OCiated  
Withh且mS亡erS．Lanc亡【1975；1：8S6フ．  

10．PaddockC，KsiazekT，Comer】A，etal．  
pathology or蝕a】】ynlpho⊂yt】C Cborio・  

menlngltlSviruSiTlfictioninmultipleor－  
gan亡ranspla加reclpほntS丘omacoInmOn  
donor・Modpath012005；1ぎ：511ppIl：263九  
ab£tr且亡【．  

11．文吉iェzekTG，ErdmanD．G【IldsmitbCS，  
etal．AI】0V亡IcorロmaVil・uSaSSOCialedwi亡】l  

S払e一正Lympbocァtic血orioⅢ肌1mgitjs  
outbreakassodat亡dwi【bmudemjceiヵa  

r亡5ear亡hin6t加ほ．JAMA1992；267：1∋49・  

53．【ヱrraⅢm，卿A1992；26£：8つ叫．】  

22．ⅥlIIZ亡亡8E，DouglユさRG，8亡ttSⅣ，  
8auman珊frdSer DW H血man AR．  
Lympbo⊂ytjcchoriomen】n騨tlSlnl川iveト  
Si【yhospitalp亡rSOl】nel：Clini亡alfiatures．  

Am‖血d1975；5g：80∋・9．  

2；．且iggび釘，ScIlmidt¶，WoodallJp・  
tqmphocytic⊂horiom亡nlrLgltlSilllabora・  
toryp亡r80nll亡Iexpos亡dtoha爪ISt亡rSinad・  

Ver（entlyinf亡CtedwithLCMviru£．JAm  
VetMedAssoc1977；171；829－∋2．  

糾．GreggM8．Recentou【b【eaksorlym・  
pbo⊂舛IC亡borioⅡほn】丁場l【18jntheUnit亡d  

Stat亡SOrAl力erica．且uuWorldH亡dtbOr・  

gan1975；52：5ヰ，・5ユ．  

25．BowerLGS，CiZ］isherCf・【，WinkJerWG．  
亡tal．bbora亡Ory5tudi亡50ralympbo亡舛jc  
血orio爪印111gl【1SVirus ou【br亡akinman  
andlきboratofy弧imals．AmJEpidemiol  
l！）75；102：23；－40．  

ユ＆Hir5dムIS，Modl亡ril唱RCIr．pop亡  
HG，pO6kanzer工）C．1ympl10Cydc・dorio・  
m亡ningi【iざ－VirusiJlfむtiontra亡ed【Oapet  

hanlSt巴LNEl】威J〟kd1974；291：610－2・  

27．Ma亡【Z H叫S亡11亡rS CA，BaiI亡y WC，  
H且rdyG£れLymphocy亡jc止odom亡ningj・  

【is丘ompetban】此reXpOSure：alo亡21pⅥb・  

1jcl闇1tb亡Ⅹperi亡nCe．AmJpublicI†ealtl－  

1976；66：1082・5．  

28．SkinnerHH，KnighEH．Thepo亡en亡ial  
role orSvrian hユmSterS and otIler Small  
animal5aSreSerVOirsorlymphocyti⊂Cl】か  
riolれ亡ningitis vi工朋．JSmユIIAnimpr且Ct  

1979；20：145－61．  

29．An刀S【rOngD，Fortner】G，RoweWp，  
P見rkerJC．Menj】1gitj5duetolympl10Cy亡jc  
Cboriol】1enlmg】tlSVirus亡nden－i⊂inahaロー・  

SterCOlony．JAMA1969；209：2（i5・7．  

弧Lewisj勅Utり且Orcb止i5，par∝i亡is  
andmenlngOenCephalirisduetolympho－  
Cyri⊂－⊂horiomenin癖tisyirus・NEngり〟kd  

1961；265：776・80．  

31．HorronJ，Hotrhin沌，Oiso几R臥Davjes  

S即亡reaCut亡羊亡SplratOrySy皿drom亡・NEng】  

JMed200】；；ヰ8：195；・66．  

12．ねkiぶR，Gr亡erpW，Co餌eldL14，亡tal．  
的nbvirusp山mon訂ySyn血om亡：pユ【bo－  
g亡D亡如きOraエビmα騨ngjn良亡dousdi占亡aSe．  

A皿Jpa血d199S；146：55コマ9．  

13．pugli亡lIjMT蝕ownjng几，且ー亡WerAW，  
亡【aL R印er5aIor▼iraトinduc亡d耶t亡mi亡  
血ockaコdre叩IratOry免ilt】r亡bァuocka血  
Ortbelympbo亡0Ⅹ血pa血w叩∴抽純血kd  
1999；S；1370－4．  
14．M亡Comli亡kJB，揖喝D，WebbPA，etal．  
Lassa良v亡ー三亡f托ctiv亡th亡ー叩yWitbribavi・  

rim．NEngりMed1986；3㍍：20－6．  
1S．吋mpbocytj⊂Cboriom印111糾t16Virus  
imfヒcti011iIlOrgan【ran画antreclpl亡n随  
一MiSSa止usetts，月血odeI81and，ユ005．  
川畑WRMorbMortまIWklyRep2005：54：  
53｝9．  

1‘．Rpuss亡auMC，SaronMf，8rouquip，  
80u曙亡ad亡A．坤mpho亡ytjccborio爪enin・  
gl也＝心u占insou【b即馳nce：ねurcase  
rq）Orは4ndar亡Vjewortbeliterature．Eu∫  
JE函血miol1997；1ヨ；817j3．  

17．8aumSG，LewisA札RoweWP，Hueb－  

nα釘．Epidemicnollmenin裏dclympbo・  
CydぐChorim飢InglUSdrusin危c【ion：a爪  
DuぬreakiIla POpuladon orlabora【Ory  
p亡rSOnnel．N伽癖J〟kd1966；ヱ舛朗4－6．  

18．StepIほnSm C且，Blount SR，Lan血rd  
賊．亡tal．preyalenceof■s亡runlantjbodies  

agaユnS【！ympbocyti亡亡horiom亡nln許t15Vi・  

ru5ins亡Ie⊂【亡dpopuladons丘om餌・OUふ  
Citie∫．‖庇dVirol199ヱ；38：27・31．  

1，．ChjldsJE，GlassGE，Ksiaz，ekTG，Rossi  
CA．OroJG，LeduりW打uman－rOd亡ntCOI】－  
【aCtandin良ctionwithlympbocytic止0－  
riomenlngltlSandSeoulvirusesi几anjn－  
n訂－Ci【ypOp山一ion．月山り取opMedHyg  
1991；44：117々1．  

ヱ0．Biggar RJ、Wooda11J♪，Waltef pD，  
HaugbieGE．坤mp加⊂ytjc c】10riomenin・  
gltlSO此br亡akasso血托dwi【hpetlほm－  
Sk摺：貞丘㌢S亡V亡nCaSeS丘onlN亡WYoTkSはー亡．  

JÅ朗A1975；232：49ヰーSOO，  

21．DvkewiczCA．DatoV朗．Fisher－Hoch  

2248  NENGLJMED35ヰ；21WWW－NりM・ORG M人Y25，2006  

Down10adedfromⅥ仙W．nejm．orgatN暮SSEKl－CHUO－KETSUEKJ－CENTERonJuIy25，20O6．  
Copyright◎2006MassachusettsMedicalSociety．AJlrightsreserved．  

－106－   



TRANSMISS10N OF LCMV BY ORGAN TRANSPLANTATlON  

ヰ0．OpTN／SRTR 2004 annual陀pOr【．  
軋i亡hm¢11d．Va．：Orgamprocur亡1－1entand  

ⅡansplamtationN亡ⅣOrk，Unit亡dN亡ⅣOTk  
血rOrganSbaring，2004・（Acces6e山4ay  
l，2006，ユーh叩‥J／WlVW．Opt刀．Org／da【まJ  

ユnl】ualR亡pOr【．aSp．）  

41．Acquir亡d血mu皿亡d亡鮎i孤Cy6ymkom亡  
（ADS），humampitt】i【Aryde血亡dg∫OW血  

bormon亡（H♪DGH），ユ11dreportillgOrpO－  

t亡ntidr亡Clpi亡ntdi右亡aS亡SOrm亡d通】con－  

dition5，includingma極力a血亡5，Ofdonor  
Or唱血鮎血mond，Ⅵ・：Org抑prOCWement  
andTra爪印1a山王tionN餌WOrk、Uni【edN什  
workfbrOrgaJISharing）2004・（Aceessed  
〟byl，2006、at b†【p：／Jwww．op【n・Org／  

policies主力d坤a耶Jpo】i⊂ies／doc扉pohcL16・  

d（I⊂．）  

缶p西根㊨200川〃～∫β血一‡曲肋ぬ】J50d叫  

tation－United States，2㈹1．MMWR．  
MorbMorねIW叫R叩2002；51：210－2．  
】7．L亡h爪まnかGrnb亡具Ⅸ山1ユy帆Ib6Cber  

B，S血warほR．Serologicdiagno由orllu－  
n】anin良⊂tionswitlllyInpbocy【icchorjo－  

m亡nlng皿SVirus：亡On】Paradve即aluadonof  
S亡V用皿血ods．JMedViroi1979；4：125・36．  
1さ．parkJY，peter5q，RollinpE，etal．De－  

Velopl11亡n【Orar亡VerS亡tranSCrlpt101トpOly－  

m亡raS亡dajnr亡aC【iona5Sayfordjag】10由  
Orlymf血ocytic cboriom亡mngluS Virus  
inf亡仁一ionまndi【SuS亡inAprOSpe血Ⅴ亡SⅦト  

Vd11a】1⊂＝餌dy．｝抽：dViro11997；51；107・M．  

39．如ss亡l6亡nDG，Ⅵbgn亡rAM，LoganbⅢ  
JX．D亡t亡⊂【ionorlympbocyticcborjomen・  
Ⅲgl【1SV血sbvuseof■nuor¢g亡山⊂nude・  

as亡ー亡Ⅴ亡rSe【rinS亡r】PtaSe－pOlyn】e【aSedlain  

rea血onanalysis．CompM亡d2003；53：65－9．  

JNp．Thee晩ctsoFMpvjrじさin氏⊂tionin  
lymphoma・Canc亡rRes1971；31：1066・8・  

32．伽血DA．Maizt亡gu川．Antivir山【ビュト  

m亡ntOrArgentinehemorrllagic丘Ⅴ比Anli－  
Ⅴ厄IR亡S1994；ヱ3：23－3ユ，  

ユ3．Iwamo【0叶．JαniganDB．Guaschん  
亡【止Transmissi8nOrW鮎tNikvirus丘om  
anorga刀donortofour加n6plan【r亡⊂岬1－  

ents．Ⅳ加gりMed2003；348：2196－2隠  
舛．WestNil亡in托⊂【ionsinorgantrans－  
pla武re“pl亡mtS－N亡WYorI（amdp咄n叩1・  

Va血，AugusトSeptemb亡ーコ005・MMW乱  
川orbMor【alWklyRfpコ005；54：畑21－3．  

35．Srinivasan A，Bur【OnヱC，Ⅹueh皿亡rt  
岬，d止n弧Smissionorrabi亡SV加古丘om  
anorgandonortofbur甘anSplantreclpl・  
ents．NEngり抽d2005；352：1ユ03・1．1．  

3‘．Chagasdis亡aS亡a鮎rorgユntranSplan－  

ユユ49   N∈NGLノM∈Dう54；21、〟WV／・N巨」M・ORG M′Y25，2006  

Downloadedfromwww・neJm・OrgatNJSSEKトCHUO－KETSUEKI－CENTERonJuly25，2006  
Copyright◎2006MassachusettsMedicalSociety・A”rightsreserved・  

ー107－  




