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toinvoZvethemicrocirculationandmitochondriaImetabo］ism・MechanismsmaylnCludethe  
re】eぉ80rCytOkjnesintothecirculation【44】．   

Cont帽InonlOUSSyStOmdi＄ea＄O  

AnimportantcomplicationofinnucnzaAviruSinfictionisccntralnervoussystem（CNS）  
dy血nction，山atcanbkeanumb¢rOrfbmsr45いnc】udi喝innu印孤一弘SOCiatdacute  
encepha）opathy（lA＾E）・Thisisa爪unCOmmOnneurOlogicalsyndromegenerallyofchildrerL  
aJldado］escentsthattypica11yprescntsduringtheear）yphaseofinfluenzaviruSinftction  

【45】，  

TherearesevcralhypothescsregardingpathogenesisofIA＾E，Themoststraightforwardone  
isthatitisはuSedbyvimlin托ctionortheαS・Insup匹爪OrthishyI氾血esis，innuenzavims  
hasbeendetectedoccasidnaZlybyvirusisolationornestedRT－PCRinCSFofpatients［46－  
50］andinbraintissuc什oTT．fatalcascs【39；51】・Virushasbeendetectedinneuropiland  
ependymaOfthebrainbydireclimmunofluorescence【39］andinPurk叫ecdlsofthe  
CCrebellum8ndneuronsofpontinenucleibyinlmunOhistochemistry【40］．Howevcr，th占  
叫uentfai］uretodetectvirusinCSFandbrainofafrectedpatientsdespitethoroughattempts，  
aswellasthelackofinflammationinbraintissueoffatalcases，SuggCStthatvirusinfection  
is，叫most・OntyOneOfthepossiblepathogeneses・Ase00ndhy坪山esisfbrth叩8山ogene5is  
OflAAEishypcrcytokinemla，Whichdoesnotrequ”eeXtra・reSPLratOTyVirusinftction．The  
SeVentyOfCNSdysRlnCtioniscorre［atedwiththeconcentrationorpro－infZaTnmatOryCytOkines  
jnb）00dandce；ebrospinalnuid【45］．However，SOmepatientswithseveTCinfluenza－aSSOCiated  
acuteenccphalopathydoT10thaveelevatedcytokinelevels【47】．AtJlirdhypothcsisthatha5  
beenproposedisrenalandhepaticdystunctionfbminnuenzavirushftction．althoughitis  
unctearhowthisoccurs【49】．  

Grossly，thebraininpatientswithZAAEshowsdifRISCSWe11ing，Whichmaybesevere［2＄］．  
Histologica11y，thiscon職印nd5W仙severぢdifmsece柁bral00ngeStionaれd∝hmla，W仙血  
nobbleabsm00Orinflammatoけ00tlin創tmtり2g；39；4＄】．Vasc山archang関SuCha5  
・hyalinizationofthebloodvesselwa11aJldthrombosismayb叩rCSent［50］．Theclinical  
COnSCqUen¢田OftheselesionsincludealteredconsciousncssaTtdconvu1sions．Theoutcomeis  

highIyvariablebutm町reSultinpersisteTltneurO］ogkalsequelaeordeath【45】．  

Othe＝訂eCNScompIicationsorin爪uenzaincludeposトin恥印aenCePhalop叫y，Reye，s  
Syndrome・KIcin－Lcvinsyndromc，POSt－enCCPha）iticParkinson，sdisease，andencephaliti＄  
1ethar由Ca【45；52；53】．m岱e訂enOtfurtherdiscussedherc．   

Myoc■rdi鮎  

Myocarditishasbccnobservcdinassociationwithfatalin餌cnz8ine8Chofthethrecpandemics  
O一也epr即i？りざαntury（e・gり【2樟4；55】）・弧dh紬t叩狛d飢icperiods（e・g・，【56；5叩butib  
PathogenesISISPOOr】yunderst00d・Theadvcntofendomyocardialbiops［eSatthetimeofacutc  
diseasetogetherwithiensitivc（i”SiIy）RT－PCRiechniqueshavcmadeitpossibletodetectthe  
PreSenCeOfinnuenz8ViralRNAhinnamedmyocardialtissueins？mCCaSeS［41；58】butnot  
inothers［59；60；60］・ItisnotclearwhatthetaTgFtCe）lsDfinf［uenzavlruSinhumanheaTttissue  
are：CiocandNuovo［41】detcctcdhfluenz且Vira］RNAiTl［ymphocytesandmacrophages  
withinthemyocardiumofaperSOnWhodiedsuddenlyandunexpectedlywithmaTkeddifRISe  
myocarditisaT）dmarkedcardiomyocytenecrosis．RayetaL［56］detectedhf］uenzavira］  
antigcnthroughoutthemyocaTdiurn（Ce11typesshowingantigenexpressionnotstated）ofa  
PatientwithmassivemyocardialnecrosisandassociatedlymPhocyticandmononuclear  
inf”trates・ThenecrosisandinnammatoryprocessinthemyocardiumcouldbeexpIainedby  
a00mbin8tionordirectcytol叩icef托ctorvim＝n托ctionandthehoslimmuner缶門nSe．  

ThcmyocarditisconsistsofcardiomyocytenecrosisassociatedwithYariableinfiltrationof  

Predominantlymononuclearinfl8mmatOryCells．TheremaybeintcrstitialhemorrhagearLd  

Cdema［28；41；54；61；62】・TheclinicaloutcomedifFtrsdependentonthcdurationofthe  
TnyOC訂dialdisease．1fthepa（ientdiesacutelyoffhlminatttinfluenza，themainlesionisinthe  

lungsJfth叩atientdieslater，itrnaybe介omheartfhilure・Ifthepatientsurvive＄，theresultin＄  
myocardialfibrosismayresuItinheartb】ockduetoproblemswithclectrica］conduction【60；  
63】．   

Myosi鮎ormyopa仙y  

Myositjsormyopathyissporadica11yreportedasacomplicationofbodlinfIuenzaAvirusand  
innuenzaBvirusinftctions［64］．Myopathyisabettertcnnthanmyositjs，bec8uSCthcmqiority  
Ofmusclebiopsies什omsuchcascsdonotshowinfiltrationbyinflamm8tOryCells［64］．  
pathogenesisofinf］uenza－aSSOCiatedmyopathyispoorlyunderstood．Tbefirsthypothesisis  
directviralinvasionofthemuscle・ThisissupportedbytheisolatiorLOfinnucnzaAviruS什om  
musc］ebiopsiesoftwopatientswithintluenzaAvirusinfection．However，theywcrcunusual  
Ca父S・Onewasa小yearぺ－1dboyw仙Reye’ssyndrome【65いheoth訂Wa5872・ye訂増1dman  
WithmuscleweakJleSS【66】・AIso，directinftctionofmyocyteshasnotbcenproYenby  
immuhohistochemistry・nteSeCOndhypothesisisanimmune－mediatedproccss・However，the  
absenceofinflammatoTyCe”infiltTateSinthemqjorityofmusclebiopsies8rgueagainstthis  
【叫・  

Histo］oglCeXaminationofaffectedmusclebiopsiesshowsmuscledegener8tion，neCrOSis，and  

rcgeneration，insomeeasesassociatedwithinflammatoryce】ls［65・J9］．Them8jnclinic＆l  
5ymPtOniofin仙enza一弘SOCiatedmyopathyistrans‡entmusclepaInint山号low訂CXtr飢l抽乳  
MostcasesresoIYeCOmP）etcly・RarcIy，SeVeremu＄C）cdamagedevelopsthatresultsin  
myoglobinuriaandacutercnalfhilurct64］ 

Differences between pandemic and interpandemic influenza 

Influenzapandemicscauschighermorbidityandmortalityrates也8nSeaSOnalcpidemjcsdurhg  
interpandemicperiods・ThisismainlyduetheIackofspccificimmuniりtothenewviruS，SO  
払出n触donis叩帽Iikdytoresultin00mP】i鴎血dis憬らinp蛮ic血pneOnia【1】・¶南  
raiscsthcquestionwhetherthecharacterofthelcsionsc8uSedbyapaJtdemicvlruSaTe  
qualitativelydi飴柁nt舟omtho派00旧dby肌int叩皿d印1i¢Virus．Unfb正unateIy，itis  
dif罰culttocom騨亡血epa血otogyorp8n血mic8ndint即p弧demicin仙en叫ぬus8血Y8St  
m痴0巾yorpa山0logi血相匹ぬ訂e打omp独血mkpedod5，肌db∝8u災P誠hologicalrepo†鳴  
typicalIydescribethet8teStagCOfdis由seandmaybe＞COmplicatedbytheQfrtctsoftherapeutic  
hlterVCntion，SOthatsubtledifferencesmaybcmasked．  

Taubenb喝erandMorenst25］ー即iewd血epa血0lo訂Orin仙enzaYi血pn¢umO血巾  
int叩肌demicpdods・¶¢Ob甚Ⅳ由一岱ionswe托Simil町b仏○児ぬuれddu血gp肌d餌Ii¢  
periods・An血crcstingobseTVationcomes什omtwostudiesduringanint叩andemicperiod  
COmprisingatotalof55触1influcnzaviruSinfbction［70；71】．lnthesestudies，influenzavir8I  
andgenwa5det∝tdinぬCh飽l，bronchial，肌dbronchiolarep仙eIial血眼butnotinalveoI訂  
epitheli8l∝1lsoralv∝血macrophages，¢Veninc孔別慧Showingd胤光alY∝血d8mage．¶南  
COntraStSWiththefindings什omthe1957pat）demic［22；23］，Whereviralantigcnwasdetccted  
inalveo］arepithclialcclls（PrObablybothtypel8ndtypeITpneumocytes）and＆1veolar  
macrophage5．  

Extra－reSPiratoJyCOmPlicationsofinfluerlZadescribcddリringpandemics，inc】udin＄  

謂箭慧霊㌫誌慧慧認霊票慧霊慧慧謂怨霊器  
thechaTaCterOfthesecDmP】icatiorLSdoe＄nOtaPPeartOdifrbTinpandemicaLldinterpandemic  

侮ぐf〝・Authorm卿uS¢d笹8Y扇l8blehPMC2009Septemlxr12 肋涙雨廿和一m肌u鎚n甚▲Ya】IableinPMC20関知pkmber】2，  
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PeriodspTogether，thesestudiesindicatethat，althoughthepropcrt10nOfinfectedpeoplewho  
developcomp＝catedinfluenzaislowcrduringlnterPandemicperiods，thesametypesof  
COmPljcationsoccurandaresimiIar；ncharactertothoseinpandemicperiods・   

Specialfeaturesofhumaninfectionwithavianinfluenzaviru＄eS  

Until1997，directhumaninfectionwithavianinfluenzaviruse5WaSCOnSideredtoberareaTld  

Ofljtt）cconsequeTICetOhumanhealth・Highlypathogenicavianinfluenza（HPAl）virushad  
beenisolatedfromtheb］00dofamanwithclinicalsymptomsofinfectioushepatitis（（72；73］，  
andtheTehadbeenrarereportsoftransientconJUnCtivitis丘omavianinfluenzaviruSinftction  
【74；75】・ln1997，thischangedwheninfectionwjthHPATvirusofthesubtypeH5NIwas  
diagnosedinpeop］einHongKong，reSUltlngin6deathsoutor18confimledinftctionsdesplte  
intensivecare［76J78］・Subseq†en叫OnePerSOndiedofHPÅIvirusinfectionofthesubtype  
H7N7［79】，anda］owpathogモnlCaVianinnuenza（LPAI）virusofthesub卵eH9N2was  
iden棚edasthecauseofresplrat叩′disea5e－aIbeitmild－inhumans［80］．Furthermore，  
SequenCingandphyIogeneticana］ysisofthereconstructedinfluenzavirusofthesubtypeHINl  
thatcausedthe1918pandemicindicatesthatitsgeneswerederivedfromaviar）・Jikeinfluenza  
Strains［8り．Together，thesefindingsindicatethattransmissionofavianinfluenzavirusfrom  
birdstohumaismightberaTe，butisbynomearlSimpossibleandhaspotentiaEseveTedisease  
COnSeqUenCeS，bothfortheindividualinfectedand，ifthevimsis8bletoadap＝oitsnewhost，  
for the whole population. 

H5NIvirus  

HPAIH5NIvi「uscontinuestocircuLateamongpoultrylnmanyCOuntriesofAsia，Africa，and  
EuTOPeandoccasionallyspreadstohumanswithoftenfata］consequences．Understandingof  
thepathologyofH5NIvirusinfectioninhumansiscritical］yhamperedbythefヒwautopsies  
Perfbmedonpeoplewhohavediedoftheinfection．Arecentreviewidentifiedonlyninenl】1  
autopsLeS，includingoneofafetus，OutOf2161aboratoryTCOnfirmedfatalcasesatthetirpeof  
Publication【g2】．  

BasedoncLinicalevaluationofinfectedpeople，lheprlmaLTdiseascisccntredonthe）ungs  
【83］・Howe†er，thepatternofattachmentofH5NIvirusdifftrsmarkedlyfrornthatfoThuman  
influenzavlruS，Withimportantconsequencesforsubsequentdisease［5］．Inthetracheo－  
bronchialtree，att且Chmentofhumaninfluenz且ViruSisstrongestinthetTaCheaaTLdprogressive）y  
decreases］owerdowninthetTaCheoTbronchiaItree・lncontrast，H5NIvirusshowsthestrongest  
attachmentinthedistalpaTtOfthetracheo－bronchialtTee一－thebronchiolesTWith  
PrOgre＄Sivelylessattachmenttowardsthetrachea（Fig．1）．ThepatternofviralattachmentaJso  
isdistinctwithinthea）veo）i・WhereashumaninfluenzavirushasapreferencefortypeI  
PneumOCyteS，H5NIvinlSPreferentiallyattachestotypeIIpneurnocytesandalveolar  
macrophages（Fig・l）・IthasbeenhypothesizedthatinftctionoftheseceJ］typeSmightexplain  
thehighpathogenicityorH5NIvinユS：りPeIIpneumocyte5areim匹「也ntforsurねctant  
production，fluidtransportoutorthealveoIaTlumen，andre－epitheIiatizationa鮎rdamage，  
W柚ealveolarrnacrophagesaTeimportantforphagocytosisofpathogensandregulationofdle  
inflammatoryresponseinthealveoli［5；84］，ThepreferenceofH5NIvirusforattachmentto  
typeIIpneumocytesiscorroboratedbystudiesthatshowthattheseccl】shaveavianTtype  
receptorsfbrinnuenzavirusandcanbeinfectedbyH5NIvirusinviLro【4】andir”Lvo［82］．  
Thispattemofviralattachrnentmayalsoexplainwhytherareautopsieshaveshownlesions  
Centredonthealveoliandbronchioles，WithoutreportedJesionsintracheaorbronchi【82］，  

TheresplratOrytraCtlesionsofH5Nlavianinfluenzainhumansareconsistentwithexudative  
甜dproli托rativepha5eSOrdi飢sealveoIardarnage【82】弧dthusresembletbe】esionsor  
PneumOniafromhumaninfluenzavirusinftction・Characteristicfeaturesincludetype11  
PneumOCytehyperplasia，intcrstitialin創trationoflymphocytesandidsomecasesneutrophils，  

－bc⊂f〃g．Authorm8nuSCnpt，8Ⅶ118blelnPMC2【氾9Septemb6r12．  

andpredominanceofmacrophages－SOmeShowlnghemophagocytosis－inalveolarlumina，  
AdditionalhistologicfeaturesincLudedesquarnationofepithelialcel］sintoalveoLarlurnina，  
hernorThage，andbronchiolitis．ByimmunohistochemistTyandinsitzJhybridisation，Viral  
antigensandRNAhavebeenfoundintypeIIpneumocytes，aSWeltasciliatcdandnon－Cil；ated  
tracheatepithelialce】1s【821．  

Theisolationofthevirusfromthebtoodoftwopatients［85；86］andthedetectionofH5NI  
ViralRNAbyRT－PCRin90f16patients【87］suggeststhatviremiacanoccuratreasonably  
highlevelsandforpTOlongedperiodsinpeopIewithsymptomaticH5NIvimsinfヒction［3O）．  
SuchviremiawouldallowH5NIviruStOSPreadtoextra－reSPlratOrytlSSuCS．lndeed，  
Patho］ogicaIinvestlgationsprovideevidenceforthepresenceofH5NIvinJSinmu）tif）Teextra－  
respiratorytissuesbyimmuncIhistochemistry，insiLuhybridisation，Orboth，0氏eninassociation  
W宜hlcsions．Thebrain，WhereH5NIvimshasbeenfoundinneurons，isedematouswithout  
SlgnほcaTtthistologlClesions，OrWithdeTTlyelination，neCrO5is，andaccumulationofTCaCtivc  
histiocytes・Theintestine，WhereH5NIvirushasbeenfoundinintestinalepithclia）cel】samd  
inmononuc）earcellsinthcrnucosa，hasnoabnoma］itiesexceptlymPhocyticapoptosis．The  
liver，WhcreH5NIviruShasbeenfoundinKupfrercells，Showshepaticnecrosis，hcpatic  
）ipidosis，Cholestasis，aJldKupfferceHactivation．Lymphnodcs，WherelH5NIviTuShasbeen  
foundinlymphocytes，havereactivehistiocyteswithhemophagocytoticactivity．Such  
evidenceofhemophagocytosisalsoispresentinspIc8n，bonemanLOW，】ungs，andliver．Thc  
Placenta，WhereH5NIvirushasbeenfoundinHofbauercells（feta）macrophages）and  
CytOtrOPhoblasts，hassyncytiocytotrophoblastnecrosis，neCrOtizlngdeciduitis，anddi侃1Se  
Vi11itis・Thefetus，WhereH5NIYirushasbeenfoundin】ungtissue，Showsnospecifichistolog）C  
lesionsexceptedemaandscantneutrophilinflltrationinthelung．Thekidneyhasacutetubular  
necrosisinabsenceofthepresenceofH5NIviruS［82］，  

Theclhicalconsequencesoftheselesion5typica）lymanifbstasseverepneumoniathato氏en  
PrOgreSSeSraPidlytoacuteresplrak〉rydistresssyndrome，Cltnjcalfeaturesoutsidethe  
resplratOrytraCtincludevomiting，diarrhea，mya）gia，and－rare）y－Seizures．No11specific  
Clinic＆lpresentationoratypicalpresentation（e・g・，enCePha］opathyandgastrocnterjtjs）oRen  
resultininitialmi5diagnosisorsubsequentlyconfimedcases【郎；88】．  

Together，山esestudiesindicatethatthepnmaTy）esioninfatalcasesofbothH5NIviruS  
infectionandhumaninfluenzavinlSinfectionisthesame，namelydi汎ISealveolard8mage．  
ThemaindifftrenceinrespiratDrydiseaseisdleabsenceofreportsofuncomplicatedtracheo－  
bronchitisinH5NIvirusinfection，Whichisthemostcommonmaniftstationofhuman  
influenzavirusinfection・Thismaybeduetodifftrencesintheattachmentpreftrences－uPPer  
respJratOrytraCtrforhumaninfluenzavims，lowerresplratOrytraCtEbrH5NIvirus－・－Mdueto  
in00mPkt∈rePO汁ingorlesssevereH5NIvinlSinfむtions．  

Thelevelanddurationofviremiaandtheextentofextrarresp］ratOrySPreadappeaTtObcgreater  
forinfectionswithH5NIvirusthanwithhumaninfluenzavirus．Itisnotclearwhetherthis  
di汀erenceisrealoranartifactofmoredetailedpathologlCeXaminationwithmoreup－tO－date  
methodsofthefewH5NlinfIuenzacasesstudied．   

0theraYianinfluenzaviruse＄（H7N7，H7N3，H7N2，andH9N2）  

Between1959and1996，inftctionswitheitherhighor］owpathogenicfbrmsofavianinnuenza  
VinlS（H7N7）infectionwerereportedinsixpeop】e（［72；74；75；89］．TheprFSumedroutesof  
infectionweredirectexposuretohighlypathogenicaγianinnuenzainpoultry［72），aCCidental  
laborabワinf∝tion［89】，Pre・andpost－mOr【emexmln8tionorinfヒctdseaIsr74】，弧dapi∝e  
Or5ぬWentering伽eyewhilecIe肌ingoutaduckhouse【75】．1n茄veor＄ixcぉ85，a  
COrt）unCtivitisdevelopedatlto3daysaRerinoculationandresoIvedaRer4daysto2weeks  
【74；75；S9】・Additionally，OnePCrSOndevelopedanasymptOmaticintracpithelialkcratitisone  

ね∝J彫・Authormanl遁Cdpt；aV8i18bI¢hPMC20個鮎叩mbモr12．  
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Teeka触inocu］ationthatresoIvedoverthenextthreeweeks［89］・Inoneofsixcases，the  
VLruSWaSisoIatedfbmthebloodofthepatientonemontha鮎rpresumedcxposure・Thcpatient  
hadclinicalsymPtOmSOfaninfectioushepatitis，includingyeIlowsclera，darkurine，andloss  
O［appetitc・TherelationshipbetweenthesesymptOmSandiso）at王onorthevirusweTenOtCLear  

【72】．  

ln2003，anOutbreakofHPATH7N7virusinfectioninpoultryoccurredintheNetheTlands，  
andtheviruswasdetectedin86peoplewhohandIedafrtctedpoultryandthreeoftheirfamily  
mernbers■Themqiorityofthesepeople（78／89，＄8％）presentedwithco吋unctivitisalone，Whi）e  
asmallerproportionhadc叫unctivitisandinfluenza－1iken］ness（5／89，6％）orinfluenza・1ike  
iZ）nessaZone（2／89，2％）・Sixofsevencasesofinf）uenza－1jkei＝nessweremild．However，One  
PatientdevelopedseverepneurnoniaanddiedfromacutercsplratOrydistresssyndromeand  
rehtedcomp））Cations・Onautopsy，Significantpatholog）Calchangeswere＝JTljtedtothe  
resplratO【γtra¢t・Gros51y，加tungsw耶edematous，emPhy5ematOuS，nm，andaboutthree  
timesthcnormalweight・Histo］ogical1y，therewassevered胤sealveolaTdamage，  
CharacterizedbynoodingoftheaIveolarluminawithserosanguineousf）uidmixedwitMbrin  
andneu加Phils（Fig・4）・＾Ithoughthevimswasiso7ated＆ompostmortemlungsamples，Vira］  
antigencouldnotbedetectedin）ungtissuebyimmunohistochemistry［79；90I．  

In2004，anOutbreakofHPAIH7N3virusinfectioninpoultryoccurredinCanada・Twopcople  
Whohadd‡rectcor函nctivalcxposurctoinfectedpou］b7WereinfectedaTLddeveloped  
COTUunCtivitisandmiJdinf］uenza－1ikeilZness・Diseasedevelopedoneto3daysafterinoculation  
andreso［ved血】ly【91】・In2006，OnePerSOnWhowasexposedtoiTlfectedpoul吋fromaU．K．  
知mwithaLPA川7N3viTllSOutbreakbccaLmeinfectedanddevelopedco叶unctivitis［92】．  

Between1999and2003・atIeastfbuTSePaTatehumapcasesofLPAIH9N2viruSinfectionhave  
bcenconfirmcdinChina（80；93］・Oncofthesecasesh8dahistoryofprobabLccontactwith  
livechi¢kensbdbn＝1Ines5；伽0山ershadnohi5tOけOrCOntaCtWithanimals．Al‖bu・W椚  
Childrcnbctwecnland5yca∬SOfageandpresentedwithinnuena－1ikeillness．lntwochildren，  
SymPtOmSinc）udedfヒvcr・anOreXia，inf［amedphaJTnX，andvomiting・1ntheothertwo，they  
hc）udedfbverandcough・Threeoffburchildrenrec？Vereda鮎r［wotosixdays，theoutcome  
ぬー仇ela5tChildw鮎nOtS也ted．  

InfZuenahemaggJutininreceptorbindingpreftrencesforeithera）pha－2，3ora（pha－2，6  
receptorsclearlyplayaroleinhost－Virusinteractionbutchangesinreceptorspccificib，alone  
W！nOtadequatetoaccountforhostadaptationandtransmissibiLity【4；94－96］・Infectionswjth  
avlat）influenzav血sesofH7subtypehavebeenassociatedprcdominatltIywithco吋unctivitis，  
evcrLtho喝hmostH7andH5virusesshareapredominantalph8－2，3receptorspeCificity・Thus，  
OtherfictorsmustaccountforthecoTt）unCtjvaltrop］SmOfH7iJlnuenZaViruses．Someofthe  
humaninfbctionswithH9N2viruseswereassociatedwithincreasedspecificityfbraJphi－2，6  
r∝モptOrSpreValentinhumanupperrespiratorylmct【4；97】．   

Per叩OCtives  

】nfluenzarcmainsam句OrPublichca）thconcem，bothforitspandemicpotentia）andforthe  
impactor5印Onalinf】uenza．Fu仙morちdirectbh・d－ゎーhuman廿msmissionoravian  
infLuen2aVh・uSeS，particulaTlyoftheH5andH7subtypeS，havecausedhuTnandiseaseaJld  
mo血ity・mere訂em叫y押Sinourknowledgeor山epathogenesisandpa仙0logyor  
in”uen祖inhumans・despitepublishedpa仇d喝yStudiesorin伽en貴Virusin知tiong01ng  
backatleitSttO1889［25］・Becausethem勾orityofthesestudiesbynecessitytookplaceatthe  
timeorpandmi∝，仇el鮎tOrWhichoc¢u汀din1968，血eylacked血ebene椚toradvanc¢d  
immuno）oglCalandmolecularbiolog－Caltechniquesatourdisposaltoday・Thisprec］uded  
accuracyinbothlocaZizatjonofviruSintissuesandidentincationofcel）typesinvo］ved．  

伽血■Authormm郎巾t；aVa山blぞinPMC2009S叩temkr12．  

TheTCfbre，directedp8thologystudies，basedbothonbiops］eSOfinf）uen2aPatientsand  
autopsiesoffata］cases，needtobeperfbrmedtofillinthesegaps．Thcsestudiesidea11yshould  
00Verthebro8ds見1eorpresentationorbo仙humanandavianinflumzav血5in殆ctionsin  
humans，fromuncompll甲tCddiscasetopneumoniaatLdextra・reSPlratOryCOmPlications・A）so．  
thesepathologystudiesneedtobeintegratedwithvirologicaいmrnuT）0）0＄lCaI，andclinical  
aspectsofinfluenzavirusinfection．Thekr［OWledgegainedcanbeusedtocomparcandcontrast  
humanatldavianinf）uertz且VirusirLfectionsiれhumans，ItcBnalsosupp】ementknow】edge舟om  
laboratoけ，diniml，andpop山ationstudiestog餌nabetteroveraIlpictureofinmlenZain  
humans，inordertoguidestTategiestocombatdlismany－faceteddiseasc．   
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Figl‖て1．  

AttachmentofhumanH3N2influenzavirus（toprow）andhigh1ypathogenicavianH5NIvinlS  
（bottomrow）inhumantrachea，lowerrespiratorytract（bronchus，bronchiole，andaJveoli），and  
alveo】armacroph昭可5】．  

Figurtユ・  

ChaTaStic］esionsofhumaninfluenzaviruSinfectionihthclung．（A）Acutemassivealveolar  
edenaandcongestion（1957pandemicautopsyc鮎e，Originatmagninc＆tion200X）・（B）Acute  
massIYealYeOlaredemawithhyalinemembraneformationandinterstitialinflammation（1918  
Pandemicautopsycaモe・Ohginalrnagnincation200X）・（C）Thrombusinasma）1pulmonary  
vesse）（1918pandemlCautOPSyCaSe（odginalmagnification40不）．（D）Regenerationas  
evidencedbyalveolartypeIIpneumocytehyperPlasiaatIdinterstjtialfibrosis（1918pandcmic  
8utOpSyC那ちOriginalmagnin腿tion200X）・  

I匂ぐCi彬．Aulhorm卯u㍍叩t；8Vail8bl∈jnPMC2∞9S叩temb¢r12・  nおぐ血g．Åulhorma爪u父npち8VaitabtそinPMC2009September12・  
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Figu代4．  

L髄iomsorhighlypa血。genicaviaれin仙印祖Hm7vimsin知tioninthelung【79J．¶椚is  
difhscalveolaTdamage，withserosanBuineousfLuidmixcdwithfibrhaJldneutTOPhilsin  
8！v∞Ⅰ訂1umina．  

Figure3・  

Lesionsofsecondarybacteria）inftctioninfatalhumanhlfluenzacases．（A）Secondary  
bacterialbronchopneumoniawithneutrophilsinthetuTTlenOfabronchiolewithtransmuraL  
infiltrationofwa））andintosurTOundjnglungtjssue（1918pandemicautopsycase，Original  
ma卯ほcation40X）・（B）Se00nd訂ybacteria】bronchopneumoniawjthneutrop州sn＝ngthe  
lumenoranalveoIus（19柑pandemicauk〉pSyCa5e，Ori如almagnin鑓tion40X）．  

拍wf彬・Aulho†m肌US川Pt．aV8ぬbI亡InPMC2009S坤emb¢r12 糎鵬・人血orm卿濾Cdpt8V扇kbIモinPMC2009S呼止mbr】2．  
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当冒享日日岳頂謂還  

◎   

パンデミック（HINl）2009ウイルスに対する   

献血適合性、血液製剤の安全性、血液供給の維持の評価のためのガイダンス案  

2009年11月 ガイダンス草案（この文書は意見聴取のみを目的としたものである。）  

1導入  

●この文書は、パンデミック（HINl）2009ウイルスに対して、献血適合性と血液製剤   

の安全性を評価し、また、血液と血液製剤の供給量を維持するために、勧告を行う  

ものである。  

2 背景  

●2009HINlインフルエンザウイルスによるウイルス血症については、限られた情   

報しか得られていないが、米国その他の地域において、輸血により季節性インフル   

エンザに感染した事例は報告されておらず、同様に輸血により2009HINlインフ   

ルエンザに感染した事例は報告されていない。  

●現時点において、2009HINlインフルエンザに感染した無症候状態の者の血液   

や血清から2009HINlインフルエンザウイルスは分離されていないが、研究は   

継続中である。  

●輸血による2009HINlインフルエンザ感染の可能性は不明のままである。  

3 勧告  

舶の甜  

●現時点で利用可能なデータに基づけば、2009HINlインフルエンザに感染した   

者、又は感染の疑いのある者、若しくはインフルエンザ様症状を呈している者と接   
触した者に対して献血を制限する理由はない。  

● 2009HINlインフルエンザに感染した者又は感染の疑いのある者は、献血の   

日に健康状態が良好であることを確保するため、解熱剤なしで熱が下がり、症状   

がなくなってから、少なくとも24時間経過するまでは献血を制限すべきである。  

●更に、現時点で利用可能なデータに基づけば、2009HINlインフルエンザワクチ   

ン（生ワクチン又は不活化ワクチン）を接種した者やオセルタミビル（商品名タミフ   

ル）及びザナミビル（商品名リレンザ）の予防投与を受けた者について、献血を制限   

する理由はない。  

鮎家督  

● 献血後48時間以内に供血者が2009HINlインフルエンザに感染、又は感染   

の疑いがある、若しくはインフルエンザ様症状を呈したという情報が寄せられた場   

合、メディカル・ディレクターは、既存の標準作業手引書（SOP）に基づいて、当該献   

血血液の安全性について評価しなければならない。  

GuidancefbrIndustry  

RecommendationsfbrtheAssessmentof 

BloodDonorSuitability，BloodProduct   

Safbty，andPreservationoftheBlood  

SupplyinResponsetoPandemic（HINl）  
2009ノVirus  

J  

DRAmGUIDANCE  

Thisguidancedocumentisfbrcommentpurposesonly・   

SubmitcommentsonthisdTaftguidancebythedateprovidedintheFkdbralRegisternotice  
announcingtheavai1abilityofthedraRguidance．SubmitwrittencornmentstotheDivisionof  
DocketsManagement（HFA－305），FoodandDrugAdministration，5630FishersLane，Rm．106l，  
RockviIle，MD20＄52．rSubmitelectroniccommentstohttt）血ww．regulations．EOV．Youshould  

identi村allcommentswiththedocketnumberIistedinthenoticeofavailabilitythatpublishesin  
thefセムr‘7／尺吋∫Jビ′・   

AdditionalcopleSOfthisguidanceareavailabIe丘omtheOfficeofCommunication，Outreach  
andDeveIopment（OCOD），（HmAO），1401RockvillePike，Su，ite200N，Rockvil】e，MD20852－  

1448，Orbycallingl－800－835－4709or301－827－1800，Orema汗ocod庖fda．hhs．EOV，Or丘omthe  
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ForquestionsonthecontentofthisguidancecontactOCODatthephonenumberslistedabove，  

／  

U．S，D叩artmⅢtOrIIe扇thamdI加mamSeⅣic飴  
FoodandDrugAdmiE［istr＆tiot）  

Cemter払rBiologi闇EYaluationandR醐Ⅳh  

NoYember200，  

58  57  




