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1 Rat事onale  

Currentglobalconcem thatan occurTenCe Ofpandemicinfluenzamay beimminentis based on recent  
experienceswithavianinfLuenzaH5Nl．However，apandemiccouldalsobecausedbyanotherinnuenza  
ViruSWiththesamepandernicpotentiaL   

Transfusjonsupportisanessentialcomponentofclinicalmedicine，Withtransfusionbeinglife－SaVlngln  
many acute situations and many chTOnicallyl11individuals receivlng regu）ar transfusion therapy．Itis  
therefbrecriticalthatnationalbloodtransfusionservjces（BTSs）recognizethepotentialimpactofpandemic  
inf］uenzaontheiTbZoodsupp［ysystemsandputcontlngenCyPlansinplacetoensurethemaintenanceofcore  
SerYicesintheeventofsuchapandemic．   

2  Recommendations  

The BloodTransfusion Saftty programme，DepartmentofEssentialHealthTechnologies，World Health  
Organization，prOPOSeS the followlng PreCautionary prlnClples to nationalblood trans且ISion services to  
ensurethesafetyandadequacyofnationalbloodsuppIiesintheeventofpandemicinnuenza．   

1Ensuretheinclusionofthebloodtransfusionserviceinthenationalinnuenzacontingencyplannlng  
body．   

2 Establish a mechanism for the blood transfusion service to receive regular，uP－tO－date  
epidemiologlCalinformationonthespreadofinfluenzainthecountry，   

3 DevelopabloodtransfusionservicecontlngenCyPlan，Whichisreviewedcon5tantly，regarding：  
● Riskoftransmissionofinfluenzabybloodtransfusion  
● Temporarylossofblooddonorsresulting）nareducedsupplyofdonatedunitsofblood  
● Temporaけ10SSOrStafT  
● Changesintheclinicaldemandforbloodandbloodproducts．   

4 Workwithnationalhealthauthorities，hospitalsandotherresponsiblebodiestodetermineexpected  
bloodusageduringanypandemicandtoplanb）00dcollectionactivitiesaccordingly．   

5 Provideadviceandguidancetoa11stafftominimizetheriskofexposure，includingtheprovisionof  
PrOphylaxis，aS aPPrOPrlate andin accordance with any speCific requlrementSin the national  
COntingencyplan．   

3  Generalconsはerations  

ToensureaneffbctiveandapproprlatereSPOnSetOanyPandemic，eaChbloodtransfusionservicemustensure  
thatitha5aSpeCincorganizationalcontlngenCyPlaninplaceforthis，andotherm勾Orincidents・ltshou】d  
also ensurethatitis activelylnVOIvedin nationalcontingency plarLn）ng fbrpaTldemicinfluenza．While  
nationalplamlng O鮎n fbcuses on the early detection，Ver捕cation and containment ofinfection，the  
impIicationsfbrotheraspectsofhealthcareoftherapidspreadofanacuteandsevereinfヒctiousdisease  
mustbeconsidered；bloodtransnlSionsupportissuchanexample．   

Inthecaseofbloodtransfusionactivities，COntingencyplannlngmuStincludebothplannlngfbrcontinuityln  
thesupplyofbloodandbloodproducts，andanawaTeneSSOfprobablechangesinthedemandfbrbloodand  
bloodproducts．Inaddition，lnSituationswherecontainmentmea5ureSarelikely，Oralreadyinplace，the  
bloodtransfusionserviceneedstoensurethatbloodcollectionactivitiesdonotcompromisecontainment．   

Centraltoplanmngistheinclusionofthebloodtransfusionserviceinthenationalcontingencyplannlng  
body．Thisensuresthatthebloodtransfusionserviceisinfomedasearlyaspossibleaboutanypossible  
emerglnginfbctionsandthesubsequentintendedactions．Thisinformationcanthenbeusedaspartofthe  
ServicelsowncontingencyplannlngtOCOnSiderissue5relatedtoblooddonation，POSSiblecancellationof  
donationsessionsinareaswherecaseshavebeenidentifiedandanypotentialchangesinlocalornational  
r？qulrementSfbrbloodandbloodproducts▼Thebloodtransfusionservicecanplaneffbctive responsesonly  
ifthisinfbrmationisavailabletoitasearlyaspossible．lnaddition，anyPlarLnedchangesinthea1locationor  
provision of health we nationally in response to any pandemic situation need to involve the blood 
transfusionservicesothatitcanplanitsactivitiestomatchplamednationalneeds．  

Amqiorfactorintheabilityofabloodtransfusionservicetomaintainanadequatesafbb）oodsupplyisits  
OVerallstructureandorganizationinterTnSOfthenumberofitsblooddonationsitesorsessions，thenumber  
OfbloodcolIectionteamsandthenumberofblooddonorsorpotentialdonorswithinthecatchmentareaof  
eachsiteorsession．lncountrieswithmoreisolatedpopulationgroups，forexample，itispossibletofbcus  
COlIectionactivitiesincertainareaswhereanypandemicinfbctionwouldtake】ongertoinmtrate，increaslng  
OVera】）activ】tyatthesesites，Withinreason，tOCOVerPOtentia1lossesatsitesclosertoorinthemiddleof  
areasinwhichpandemicinfectionismorelikelyoralreadypresent．   

Additionalsafeけmeasuresfbrthehealthandsafetyofstaffwillneedtobeintroduced，   

4 Riskoftransrnissjonthroughb［00dtransfusion  

Theてiskofthedirecttransmissionofinfluenzaviabloodorbloodproductsisextremely］ow・Thereareno  
Published reports ofthetransmission ofinfluenzaviruses by blood transfusionin humans orin animal  
models・ThetransmissionofaresplratOryVirusbytransfusionisun】ikelytoresultinaninftctioninthe  
recIPlenteXCePtinthemostextremecaseswherethevira11oadisparticularlyhigh．   

lmportantly，amaJOraSSumPtioninalJcurrentintemationalinnuenzapandemiccontingencyplanninghas  
beenthatinfectionwiththeemerglngVirusleadstomoderatetosevereresplratOryillness．Theincubation  
Periodforhumaninfluen2aVirusesingeneralisshort：i・e・2to3days（rangelto7days）・HoweYer，With  
innuenzaA（H5Nl）・themedhntimebetw？eneXPOSureandtheonsetofillnessis3days（range2to4dqys）・  
TheearlysymPtOmSOfinnuenza，areVerySlmilartothoseofmostotherresplratOryVirusesand，aSPartOfthe  
nationa］bIooddonorselectionguidelines，anyOneWhoissymptomaticisnotperTnittedtodonateblood．rtis  
notpossible definitively to rule outany theoreticalriskofthetransmission ofinnuenzathroughblood  
transfusion・Inpractice，however，theriskofthisoccumnglSVerySmall．lmportantly，theriskoftransfusion  
transmissionisヲignincantlylessthaLnthatofcontractinginnuenzaftomdirecte甲0ヲurethroughtheairbome  
routeoftransmlSSion・FurtherresearchisrequiredtoassessthelevelofviraemlalnaSymPtOmaticpatients  
andtheconsequentriskoftransfusiontransmission．   

5 Temporary10SSOfb］00ddonorsandtheimpactonthebJoodsuppIy  

Asinfection5preads through any population，the number・Ofblood donors ava‖able at any one time  
decreases・Thisisduetoinfbctioninthedonorsthemselves；infectionsinthefhliliesandcontactsofdonors；  
restrictions on movements，including blood collection activitiesin areas where outbreaks have been  
recorded；andtheunwillingnessofsomeindividualstodonateduetoaperceivedriskofinfbctionthrough  
beinglnClosecontactwithothers．   

lnfectionin b100ddonors  

lnfectioninthegeneralpopulationresultsinadecreaseinthenumberofblooddonorsavailable・Åtanyone  
time，uptO25％ofdonorscouldbelostduetoinfection・Tomitigatethis，thebloodtransfusionsen′ice  
Shouldinformdonorsabouttheimportanceofmaintaininganadequatenationalbloodsupplythroughoutany  
Pandemic，but5houldaIsoeducateandinfbrmdonorsaboutinnuenza，rOuteSOftransmlSSionandsignsand  
SymPtOmSOfinfection・Specincally，donorsshouldbeinfbrmedoftheimportanceof：   

● Notdonatingbloodifthedonorisfeelingunwe11   
・ReportlnglmmediatelytothebloodtranSfusionserviceanyillnesswithinaspecinedtimefbuowlng  

donation   

．Resumlngblooddonationonresolutionofinfection，afteranappropriatetimefbllowlngCOmplete  
resolutionofsymptoms．   

Itiscriticalthatbloodcollectionactivitiescontinue，butonatargetedbasis，identifyingandattractinglow  
riskdonorswiththeaimofmaintainingbIoodcollectionsattherequiredlevel．   

1nfectioninfam＝esorcontactso†bl00ddonors  

Donornumbersmaydecreaseduetoinfectionsamoりgdonors一触一IiliesandcontactsratherthaTLdonors  
themselves，0氏enbecauseoftimerequlrementSincanngfbrin缶ctedindividu＆ls，Insuchasituation，donors  
WOuIdineligibletodonateastheywouldhavebeenexposedtoknowninfbctedindividualsandm帥tbeat  

WorJdHealthOrganizatjon侶IoodTransfusionSafety  WoHdHoalthOr；Ianization／B100dTransfusionSafety  
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Insituationswherethebloodsupplyisalreadylimitedandwheremostbloodisusedinacutdem¢rgenCy  
Situations（e．g．childbirth，SeVereinfantanaemiaduetornalaria，trauma），Plannedreductionsarenotpcssible  
andnomorethanalO％fhllindemandcanbeanticjpated・Thedernandmaybereducedinsituationswhere  
restrictionsonthemovementofindiYidualsandsocialinteractionareimplemented，butthisisIikelytobe  
minimal．   

ThedemandfoTbIoodmaydecreaseasinfbctionspreadstohealthcarestatT．Astheybecomei11andare  
unabletowork，thiswi11itselflimitactivitiesthroughthereducedabiJityofhospita】stofunction．  

anearlystageofinfbctionthemselves．Thelossesofdonorsinthiscategorymaybehigherthaninthose  
誠tualIyinfbct∝＝mdcumuIative】os5eSOfupto50％mayoccur，   

Tnaddition，donorswhohavebeenvaccinatedagainstinf】uenzaorhavetakenotherprophylaxismayhaveto  
bedeftrredduetothcprophylaxisadministered．ThedurationofdettrraZshouldbedetcrminedwithinblood  
tTZulS餌sionserviccconthlgenCyPlannlng．   

Rostrictionsn bJ00dco＝ectionactivitles  

Ascasesemerge，VariousstrategleSmaybeimplementedintheattempttopreventapan¢emicensulng．The  
CurrentWHOPandemicInnuenzaDraftProtocolfbrRapidResponseandContainment，uPdateddTaft17  
March2006，OutIinesacontainmentstrategybasedontherapididentificationofpotentialoractualemerglng  
diseascandcontainmentatsource，uSlnganumberofapproachesincludingvaccination，reStrictionofsocial  
interactionsofinftctedindividuaIswithnon－inftctedindividuaIs，andrestrictionsonmovementsintoandout  
ofareaswhereinfectionshavcbeenconnrmed．   

ThecontainmentstrategymaylmpaCtdirectlyonbloodcollectionactivitiesbyIimithgtheabilityofdonors  
toattenddonationsessionsand，mOreimporLantly，bypreventingmobilebloodcollectionteams舟omvisitlng  
Certainvenucsorareas．Inaddition，COllectionstaffmayeitherbeexposedunnecessarilytoinftctionoreven  
COntdbutetothespreadofinfbction．Thus，atCertaintimesjncertainareas，bIoodcoIlectionactivitjesare  
likelytobelimitedsignincantIy．ContingencyptannlngforthisisessentiaI・AlternativestrategleSareneeded  
toenabletherapidswitchingofcollections育omareatoarea，aVOidinghighriskareasandconcentratingon  
educating and motivating donors and potentialdonorsinJow risk areas．Ef托ctive public awareness  
CampalgnSOntheneedfbrblooddonationshouldrunCOntinuouslythroughoutanypandemic．   

Publicandbl00ddonorawa帽neSS  
AswithanymqOrissucaf托ctingthegeneraIpopulation，1gnOranCeOrmisinformationmaydeterindividuals  
舟omdonatingbloodthroughfhrofexpo5uretOanincreasedriskofinfヒction．Thebloodtransfusionservice  
ShouldaddresstheseissuesbyproYidingslmple，Clea†infbrmationabouttheneedfbTbloodandthesafetyof  
thedonationprocess．ThisinfbrmationshouIdbedisseminatedcontinuouslythroughoutthepandemic，uSing  
山1avail8blemedia．  

6 Lossof＄taffworkinginbl00dtran＄fus（onservices  

AsinftctionspreadsthroughanyPOpulation，bloodtransfusionservicestaffwillbeatequalrisktotherestof  
血匹pul如ionofacqulrlnginfbction，intheあsenceof叫y 
Staffishighlylikelytoaffbctbloodtransfusion 

． 

structureoftheb160dtrans触ionservice，aCtivitiescouldbereorganizedfromsitetositeasthepandemic  
moYeSaCrOSSthecountryandasstaffbecomeilJandthenr亨COVerandretumtowork．Theoveral11ossof  
Sta仔atanyonetimeishardtOPredictbut，inseYereCaSeS，StafnngleveIsmayfaZlby50％，althoughalossof  
amund30－35％ismoTelikely．  

1  

7 Change81nthec‖雨開IdemandforbI0Odandb100dproducts  

AreductionintheclinicaIdemandforbloodandbJoodproductsduringanypaJldemicphasemayresult丘om  
specificcontlngenCyPlannlnglnVOIvlngthcoveraIIprovisionofhealthcare，Areduceddemandmayalso  
rcsult斤omareductioninhealthcaTePrOVisionduetoafallinstaffhgnumbersresulting舟ominfluenzain  
heaJdlCare prOfissionals and should be anticipated．Planned orfbrccast changesindemand should be  
quantif王ed aJldaddresscdincontingencyplans，SPeCificallyto feedinto plannedchangesinco11ection  
activities．   

Nationalhealthauthoriticsareresponsiblefbrcontingencyplannlng，inadvanceofanypandemic，fbrthe  
reducedusageofbloodandproductsresultingfromplannedreductionsinhealthcareactivities・Plantled  
reductionsinbloodusa各eby20－50％canbeachievedinsituationswhereatleastacertainamountofblood  
istJSCdin routinc，Plarlned，butnonTemergenCy SittLations whichcanbe fbTeCaStwithsome degreeof  
aCCuraCy・  

TheguidelinesinthisdocumentfbcusonthecoJlection，prOCeSSlngandtransfusionofbZoodandbIood  
products．Nevertheless，thesamebaLSicprlnCIPlescanalsobcappliedtothecollection，PrOCeSSlnganduseof  
Otherbankedproductssuchastissuesandstemcells・However，thenatureofanunlberoftissueproductsis  
SuChthattherjskofttransmission maybedifrtrent如m thatofblood and bloodproducts andspecjfic  
individuaIriskassessmentsfbrthedifferenttissuetypesandstorageconditionsmustbcundertaken．   

TheseguidelineswiIlbereviewedandupdatedasnewinformationbecomesavailable・Theyarecompiledto  
provideagenericbasisonwhichnationalheathauthoritiesmaywishtodeveIopguide］inesapplicable・tO  
血eirownpa爪icularcircumstances．  

■嘲  
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訂MR削AND H∈SS  

‖川ⅧⅧⅣれ＝＝  

Clinicanysevereinfecdons，uSua11ymanifestlngaSaCute  
rhinotracheDbronchltlSWlthstrlklngSyStemicsymptOmS，  
includinghighfeversandmyalgias．7secondarybacterial  
PneumOniasarecommon．Facilitatlngthespreadofinnu．  
enzaistherapidgrowthofthevirusesintheresplratOry  
mucosaandtheinfectユV叫OfviraldropletsexpelJedby  
infectedpersonswhilecoughingorsneezing，eVenbefore  
SymptOmSSuggeStiveofinfluenzaarepresent．Although  
peopleofa11agescontracttheinfection，mDrtalityisgen－  
era11yhighestinpatientsatextremesoftheagerange，in  
infantsoryoungchildrenandin山eeldeTly．   

InfluenzaAstTainsarenamedbasedonthehemag－  
B］utininarldneuraminidaseproteinsontheirsurface：16  
describedhernagglutlninand9describedneuraminidase  
Subm，eShavebeeniden【i丘ed・2viralreplicationischarac－  
terizedbypoor丘delityofRNAtranscription．resultingln  
frequentmutationsinthehemagglutlninarldneuramini－  
daseproteins presentoTlthesuTfaceoftheviruS，thus  
alJowingtheviruStOaVOidrecogmtionandellminatlOnby  
theimmunesystemtThisprocessisknolmaS’’antlgen  
drift．’’Theinfluenzaviralstrains（hat have caused the  

rnajorityoftheyearlyepidemicsaretheresu7tofrnutaT  
tlOnSin the H andNproteins，WlththreeHandtwoN  
typespredominatlng．  

ViralstralnSWlthotherHandNsub叩eSamfoundin  
animaIpopulations，particularlyin avian species，Wl山  
OCCaSionalhumaninfectionsreportedinpeoplewhoare  
incIosecontactwlthbirds，lrltheabsenceofmutations  

thatal］0、γhumaLn－tO－huma∫■SPreadofinfectlOn，these  
viruSeS血1JnotcatlSeePidemics両thinthehumanpopu一  
Iation．Thefrequentmutationsthatcharac（erizetheinflu・  
enzarep］icationprocess，however，and【hepossibilityof  
eoinfectlOnOfananimalorpersonwlthtwostrains．one  
humanandonenonhuman，Withconsequentgenere亭Ort－  
ing，reSultinpeTiodicexposureofhumanStOinfluerlZa  
viruseswhichhavebecomecapableofhurnan－tO－humaTL  
transmissionandtowhichtheyhavelittleornoimmuni咋  
TheseIarger changesin vira】proteins are known as  
！’antigen shift・’’The H5NIsubtype has been causing  
diseaseinvarlOuSavianpopuladonsfoTthepastlOyears，  
andanincreaslngnumberofhumanshavecontractedit，  
almost exclusively thosein cIose contact with fowl．8  
Severdpqssibleinstancesofhuman－tO－humanモーanSmis・  
Sionhavebeenreportedwid血fam損es．butthereisno  
SuggeSdonthatthevirushasmutatedtoaformthatwot11d  
山lowepidemictransmissjon・neleth山i【yoftheH5NI  

S［rain and the known geneticinstab止ity of h爪ueIIZa  

viruses．however．haveralSedconcemsthatanodlerdev－  

astatlngpandemiccouldbeonthehorizon．  
・Blood・bometransmissionofintluenLahasnotbeen  

reported，Isolationof山ein魚uenzalVuS良Om山ebloodis  
uJluSuaj，buthasbeendoロ⊥mented，911OTheH5NIstrainof  
血nuenza has beenisolated丘om serumOfaninfected  
ChildinVietnam‖andplasma丘■Omaninfectedchildin  
Thailand・12Althoughtheshort而ndowperiodbetween   
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exposureandsymptomsaJldthehistoricalrarltyofdocu－  
menled viremia makeinfluen乙a COntamirlation of the  

bloodsupplylikelytobeatmostanuncommoneven（．the  
recently reported case＄Of H5Nlisola（ed魚■Om bJood  
SpeCimens打eCOnCernlng・  

取eaTmentorinnuenzahasbeenIargeユysⅥnptOma血  
buttherearebothvacclnesanddmgstolimitinねcdon  
mdsy11ptOmS．Drugssuchasamantadineandri爪anta・  
dine，uSedinthepastforprophylaxis．nolongerappearto  
bee鮎ctive．but山eorajneuraminadaseinhibitoroselta・  

mivircal－decreaseseveriqTanddurationofsymPtOmSif  
Startedwithin48hours・．3ThereaTetWOtypeSOfvaccines  
Currentlyinuse．Thetrivalentsplitvaccinesaremadeかom  
threestralnSOfvirusgrownontheallantoicsacofembryo・  
natedhens’eggs，Whicharepuri負ed，COnCentrated，and  
theninactivatedbytheuseofadetergenttodlsruptOr  
lsplitPtheviralcoat・Amorerecentdevelopmentistheuse  
Ofacold－adaptedliveattenuatedvaccineforintr  
administrat10n．The vaccine symthetic processis slow，  
TeSOu∫Ce－intensive，and susceptible to contamina血n．  
Currentresearche仔ortsinvoIveothervaccinestTategleS，  
such as whole viruS formalin－inacdvated vaccines and  

monovalentsplitH5NlvacciIleSWithr10VeladjuyalltSthat  
mlghtprovemoree茸ective，buttheproductioElanddistri－  
butionofvaccinesinatlmelyfashioncon（inuetopre＄ent  
enormouslogistica］chaDenges・ThereEore，despite ou∫  
COnSiderableknowledgeoftheviruSandthepathophysi・  
0logyoftheinfectionsitcause＄hhumaTISandanlrnals，  
theremaybeli（deactualprotectionavailabletTttheevent  
of an acute outbreak 

Th01918p8ndemiG  
The1918to1919pandemicpeakedintheUnitedStates  
OVerlOweeksinFal11918when5to40percentofindi－  
VidualsinmilitarybasesaJldla∫geCitieswerein鱒Ctedand  
lto3Opercentoftheseindividual＄died．Theresultlng  
deaths，eStimated at 675，000．overwhelmed boththe  
abilityto providecare and to gatherup andburythe  
dead・“Muchorbusines5弧dmos【ororganlヱedsocia川飴  
COllapsedasfunctionir）gindividualsstruggledtorespond  
to【hemanycivicandpersona】cri＄eS・ZnpJace＄Wherethe  
herdimmunitywasevenlower，SuChasWestemSamoa，  
infection was ahost univer＄aland mortality was  
22perceローfor血eentjrenativepopulationinaperiodof  
appro血mate】y6weeks，】5  

Thobl00dsuppIy＄y如m  

Approximately14・5m山ionunitsofredbloodcells（埠BCs）  
arecouected山theUnitedS【ateSeVeryyear，aSWe11as  
appro裏matelylm剋ion11nits of apheresis platelets  
（PIJ岳）．16A1lofthe＄eprOduct＄COmefromvoltmteerdonors  
Whomustberecruitedando庁eredcomfortable町IdcoIト  
Venientoppo正unidestodo【late．Itt正郎山mostlhou・to  

Planningfbrpandemicinfluenza：e鮎ctofapandemiconthe  
SuPPlyanddemandfbrbloodproductsintheUnitedStates  

A〃乃且Zわ乃r∫れα乃dノ0′l乃凡fお∫∫  

nfluenzaisamajorcauseofdeath・In叩icaユyears，it  
kills30，000to50．000peopleintheUnitedStates・Z（n  
thepandemicyeaT1957・thedeathtollwas70，000・Z  
Inthegreatparndemicof1918・irwasestimatedthat  Ⅰ  

8ACKGROUND：ln†luenzacausesepisodlCPandemic5  
Wh帥Virala州9帥SShinjnwaysthate】u由herdimmu・  
nity．AvlaninfluenzaAH5Nl，CUrrentryeP蓼ZOOlicinbird  
POPUlationsinAsiaandEurope．appearslohavepan・  
de押icpot8∩紬l．  

STUDYDEStGNANDME丁目ODS：Thevirologyofinflu－  
enza，thehistoryofthe1918pandemic．andthestruc・  
lureotthehealthca柑andlheblodtranstusion  
SySt帥Sa帽brie¶yrev】ew8d・Mo「bjdityandmonal汀y  
8XPe而nco†和mthe1918pand8mica「eproleC†edonto  
th（〉Curr8nth08肋CareStrUCtUr（ItOP「edictpolnlso†  

†aりUrethatar01ikdyinamodempandemic・  
RESULT＄：8I00ddonorcentersareIikeFytoexperienc8  
10SSOfdonors．worko椅，andre他bbtranspo「10†sp¢Ci－  
TnenStOnationaltestinglaboratoT18＄anddegradatronof  
res匹nSetimo＄†付mnationalt85tj叩Iabs・Tran＄fusion  
S馴Vic8さar81ike】ytoox叩rlOnCOC佃Ca＝os5eSO†  
WOrk8帽andofr8agentredc釧5（RBCs）thatwi”make  
lh8irautomatodproc8du帽5UnWO「kabte・し05SO†  
medicaldlroctors．s岬eⅣ1sors．andlead旭Chnicians  
maymakeal（ematlv8Pr∝eduresunworkableaswerI・  
CONCしUS10NS：しOWerbtoodcol一台clioncapacllyand  
lranSfusions8雨c8SUPPOrtCaPab呵W川〔別九Ce†he  
availab‖ityofRBCsandespeciallyofplalerets・Plans  
forrat事OningmedFcalca柑needtotak8thevuIneTab‖ity  
Ofth8b100dt「ans仙＄】onsystem】ntoaccount・  

675，000diedilltheUnitedStates，5Omillionworldwlde．）  
TherecentemergenceoftheH5NIstrainofavlaninflu・  
enza．’’blrdflu，”ralSeSCOnCernSOfapossibJenewpan－  
demic，一Worldwlde，258peoplehavebeeninfected，and  
5Opercentofthesehavedied・5ProjectlOnSbasedonthe  
1918pandemicsugleStthatanewpandemicmLghtinfect  
anddisable30percentoftheUSworkforceatonetime・6  
Directeffectsonhealthcarewouldincludetheinurldation  

ofhospltalswlthpatientsneedingcare・the】ossofmedicil  
PerSOnnelandsuppDrtSta仔to山nessandabsencesneces－  
Sitatedbyuleiunessoftheirlovedones，andthedegrada－  
tionofsuppor山IgeCOnOmicandsocia】infra5tmCture・  

Bloodtrap血sionisacr氾c山partofmodernheal山  
ca－e，enabungthe management ofp－eInatu－eini弧tS▼  
COngenitalanomalies，traumaandbu∫nS・Obstetriccom．  
plicationsJand many comp山cations ofaglng・Modern  
blood product provision and managementis ahighly  
developed，just－in，timeloglSticsystem，OrChestratedat  
boththereglOnalandthenationallevel・ltissusceptibleto  
thelossofper＄Onnelandtransportationa（manyPOlntSp   

E5ectlVep】annlngforpatユentSWhomayneedblood  
durlnganinfluen乙apandemicwi11requiTeanunderstand，  
lngOfhowthebloodsupplysystemworksandthelikely  
waysthatitwillhuunderthestressofpandemicdisease  
wkhhighratesofmorbidityandmortality・BDealingwith  
thedemandforbloodwillrequlreClinicalknowledgeof  
theeffectivenessofbloodproductsaT）dthewaythatpaTt－  
demicdiseasewillmodiFythate庁ectivenessinindividuals  
andcohorts・Theappropnateuseofalimitedbloodsupply  
needstobeempowered，SuchtriagewilJraiseethicalcDn－  
cernsandleadtoconfrontationswithdesperateindividu－  
als・IfthecaTeSyStemisgoingtorespondinamorethan  
reactiveway．heaユthcareprovidersTrluStleamfromthe  
PaStandplanねrthe餌ure・  

8ACKGROUND   

lnfluenza  

ThegenusOrEho′甲OZ｝inはenCOmpaSSeSthreespecies・  
血tluenzaA，B，andC．1nfLuenza＾causesthema50rityof  
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ThecomlngP8∩血mi¢：aPrOjected＄Cen8パo  

TheWorldHealthOrganizadon（WHO）hasbeenfol）owmg  
theH5Nlinfluen2・aaCtivityinbirdsandpeoplesincethe  
OriglnaJoutbreaksinAsiainthe1990s．8Thediseasehas  
CauSed ahighmortalityin w山dbird populations，has  
Spreadinto dozr）eSticflocks，and hasinfected humans  
incidentally．inthecontextofcloseexposure（Odomestic  
poultryInthisform，ithasinfected258peopleovera  
decadeandkil】ed＄1ightlymorethanhalf．Therea代nO  
reports convincirIgly documenting human－tO－human  

SPread－ThevirulenceoftheviruSmightchangeiftheviruS  
evoIves to a］low eEicient resplratOry tranSmissionin  
humans．butonecotdddescribealikelyclinicalcourse  
basedonpastpandemicsandtheaccumuJatedmedical  
inteuigenceabouttheclinicalcourseofthediseaseand  
thee伍（：aCyOfdrugsandvaccines．  

Thecurrentplanningmodelanticipateshighinfectiv・  
ity・raPidworldwidespreadinama【terofdaystoweeks，a  
broadrangeofseverityofinfection，rate＄Ofdisabil吋Of  
30percent，andsignはcantmOrtaJityThe basisEorthe  

modelaredescribedbytheInterorganizationalThskForce  
OnPandemicInnueTLZaandtheBloodSupply・6  

ln‡tねl叩read  

ThepandemicwillprdbablystaL（inSoutheastAsia，Where  
greaterntlmbersofhumanbeingsliveincIosecontact  
WithdomesticpoultrythananywhereelseoneaT（h．There．  
nationaldisease reporting systems may provide early  
WarnIngandspecimensforanalysisbynationalandin（eト  
natio【lalreferencelabs・Attemptsa（quarantinemays）ow  
thespreadofdisease・Underthemostoptimisticofthese  
SCenarios・Weeksmightpassinaloca】epidemicphase，  
duTmgWhlChdmeknowledgeofdrugSenSitivitymightbe  
established ar）d、some health care workersmight be  
immunized with appropriate vaccines，With su虎cient  
timetodevelopimmtmityUnderalessoptimisticsce・  
nario．thevinlSmilhtjumpthespeciesbarrierandbe  
transportedinitshumanhostonanairplaneboundfor  
theUnitedStateswithlnafewdays．causlngapandernic  
涙血verylitt】ewarning，  

E即■lyrespon＄e  

W氾＝herecognitionthatanaggressivenewinLluenzais  
threatenmgoracdveinthe USr government，medical  
Organiヱations，andthemediawiubedelugedwithques－  
tionsandwillbeaskedtoprovideinformadonandguid一  
皿Ce・Muchof也at糾idancewubeverygeneral山叩血托  
SuChasavoidingcrowds，StOCkinguponcannedfoodand  
Wateち一皿dprepa∫lngわrpo＄Sibleschoo】dosingsandthe  
reducedavailabuityofgoodsandservices・Peoplewho  
mighthaveintendedtodonatebloodwiubepresented  
withtheseothersu鍔eStedacdvidesandmightbe）e＄＄   
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lV山hgtousepotentiallyv山ablega＄01inetoけaveltoa  
blooddonationcenterorsitin awaitingroomfullof  
Strangerさ．  

Wo帽引11ngCrlsIs  

AsthenumberofindividualswhoareulwithinEluenza  

grows．twoznajoreEectswiubeseen．FirsIdllbeanover・  
Whebningutilizationanddepletionofhospitalresources．  
Second wⅢbe the generalsocialconsequence50一也e  
accumuladnglossofhealthyworkers．  

Hospitalsarethece11（erpiecesofthenadonalheal山  
Care＄yStem，butahealthypopulationisonlyoccasiopally  
admittedtothemandusuahyonlyforshort■StayS・There  
WereOnly2・8acutecarebedsperthousandmembersof  
thepopulationintheUnitedStatesln2004．29Morethan  
2000hospitalswereclosedintheUnitedStatesindlepaSt  
twodecades・BydletimethatoneThalfoflpercentofthe  
POpu）a也onneedsmedica］careinaninfluenzapandemic，  
dlereWilIbetwopatientsforeYeryhospitalbedinthe  
COuntry・Pa血ntsw山be丘11ingwaltingroomsandlinedup  
Ongurney＄in（heemergencyrooms，hal）s，andoverflow  
areasofallpublichospitals．Therewillnotbeenough＄ta庁  
tocareforthem・andmedicaJandnursingstudent＄Winbe  
Pre＄SedintoseⅣice toprovideevellminimallevelsof  
CaEe・Underthesecircumstances，itwiJlnotbepossibleto  
PrOVide）inens orremovewaste．Ca∫egivers willbreak  
downfromexhaustion，EruStTation．andr01econfusion．  

HospitaJmedlcaldirectorswiuhavehadtoinstltu（e  

SyStemSOftriage．CarethatcaれbedcferredwⅢhavetobe  
deferred・Cmthatisljfesavingandwithintheavanable  
resourceswillbeundertaken．Carebeyondtheav由Iable  
resourcesshouldbedeferTedaswell・Familymembersof  
patlentscanbecxpectedto丘ghtthedecisions．   

Blooddonorcenterswiu＄truggletomaintajndona・  
tion＄Of RBCsand Pm・Asincreaslng numbers of  
membersofthepopulationbecomeillorfleeurban8reaS，  
re訃11ardonorrolesw山bedecreased．MobileblooddTives  
tocouegeswⅢbelostastheeducations叩temCloses．and  
blooddrivestoa航nitygroupssuchaschurches画Ilbe   

donate，andtheprocessismoste航cientifitcanbebroken  
downintopleCeSintheconte瓜Oflargedonorcentersor  
theiTmObileblooddrives・Largedonorcentersalsotake  
advantageofeconomiesofscalebycontractingthetesting  
Ofcouectedbloodtoahandfulofnationahestinglabora－  
tories・ThebloodstJpPlysystemisreasonablyefRcient．  
PrOvidingRBCsforapproximaIely‡100to＄20OperLl血．  
andhasconsiderablesurgecapacityaswasdemonstrated  
afterSeptemberll，2001，butitislabor－intensive and  
absolutelydependentontheabilitytoassembledonors．  
mairLtainequlpment，andmovespecimensandproduct，  

Thebloodsupplysys【emiscloselyregulatedbythe  
US Food aJld Drug Administration．This oversightis  
designedtoensurethattheproductionaLndshippingof  
blood components is conducted under current good 
manu血c【urlng PraCdce5（CGMP），壷d conlp也nceis  
芦nforcedbythepoweroflaw．Bloodcouectionservices  
maintainstaRsofqualitycontrolandcompliancecert漬－  
CationspecialisIswhomustknowbodlbJoodballkingand  
血eintd也Ciesofcompliance，aprOCeSSthatconsumesthe  
timeandefbrtsofmarlyOfthe負eJdrsbestworkers，  

TranさIuslon5¢rVI¢8与  

C01lected b】00dis admi山stered to appro裏ma【ely  
2mi11ionindividuaJpatients a yearin the course of  
318mi11ion hospiIalvisi【s andin outpatientinfusion  
CenterS，diaJysiscenter＄，andhomesettings・Theinventory  
mamagement．丘naltes【ing，and王ssuingofthesebloDd  
productsi＄thefunctionoftransfusion＄ervices．ThetraLnS一  
触sioIISeⅣiceortheau血ors’hospita】employs40tech－  
nolo9ststoprovideroundTdle・Clockcoverageforabusy  
trauma center．ala喝e tranSplant program，SpeCi山y  
SurgernaCanCerCenter，andaJloftheotheractivitiesofa  
metropolitanu血versityhospit止  

The labor-intensive nature of transfusion senrices 

andthelackofpo01softrainedtechLliciansarealready  
PrOblemsforhospital＄aCrOSSthecountryHighlyski11ed  
techicians aTe needed to cross・matChblood．manage  
inventor第COntaCtさupplie円br pro如ctsin demand，  

evaluate patients with antibodies，prepate hrtherT  
modi丘edproducts，anddealwiththeregulatoryburden．  
Nationalhiluretoeducateanadequatenumberoftech－  
niciansmeanstheavaDablepoolisjustadequateinthe  
bestoftimes．AutomationoEinformationandmechanicaJ  

PrOCeSSeSisslow，tiedtoevolvingnationaJstandards．and  
poorlycapitalizeddespitegeneralrecognitionofsystem  
Ⅵ11nerab揖咋   

The sho爪Shelrlj血orbloodproducts means that  
inventorymustbedoselylinkedtoimmediateplaLnned  
use．Thesi2ieOflocdinventoryisacompromisebetween  
OngOiIlgday・tOTdayu9巳a刀dandclpatedemergencyneed．  
Wi血正郎bn8∬SaCr迫cedtob山dhventoryandwastage  
thedirectres山tofanylaghthedemandfor，Ordelivery  
OもbloodprodudS・1n山s sense．themanagementof  

liquid－StOredceUulaJbloodproduc（SisJikethatof打esh  
Seafoodorcutflowers，17uquidstoragesystemscanbe  
rnademoreeぽective．allowingsomewhatlongerstorage  
andreducinglosses．butthebene5tsaTeSma11．1DFrozen  
StOrageispossible，butisexpensiveandlabor－intensive  
andlimitedbyprocesslossesandlowthroughput．J9  

Transfusion modicjne  

In theUni（ed States，theuse rateEorRBCsisapproxi・  
mately50unitsperlOOOpopulation．加Dataconcerning  
therecipientsofthebloodproductsaremoredi蝕：ultto  
Obtain・ApopulationTbased studyin Olmstead Colmty  
COVerlng the period from1989 to1992 found that  
52percent ofRBC units were traLnSfusedinto surgical  
patients・ZIMore recent studies have suggested that／  
medicalpatients am receiⅥng a greater Share of the  
transfusedblood．WeusandcowoTkers22examinedblood  

useinthenorthofEnglandduringtwo14－dayperiodsin  
1999and2000andfoundthat52percentofRBCswere  
trans餌sedformedicalindications．血th41percent for  
Surgicalpatientsand6percentforgyneco10glCOrObste（－  
ric patients・22A study conducted of175randomly  
SeIected hospitalsin Francein1997 revealed 山a（  
53percentorpadent5reCeiⅥngtraれShsion＄WereOnthe  
medjcd wa∫dsindudhg30percemt on hematology  
Wards・23patientswithneoplasmsused76percentofPIJ  
tra11Sfu5ions．  

The academic specialty of transfusion medicine  
developedduringandafterWorldWarll．AsithassoIved  
the（echnicalproblemsofgatheringandadministerug、．  
blood products，it has become more concemed with  
indica（ionsand＄afetyRecentattentionhasfocusedon  
theindicationsforRBCs，PIユ盲．andplasmaandgenerauy  
found that such products are overtranshlSed．Thus，  
Hebertandhiscouea糾eS‡●in也e甘ans餌sionRequire－  
mentsin CriticalCare（TRICC）＄tudyshowed that dle  
historicRBCt∫anSfusiontriggeroflOgofhemoglobinor  
30percenthematocrit（Hct）couldbesafelyloweredin  
hemodynamically stable critical care patients with a 
50percentsavingsinb】00dproductuseandnoworsen・  
inginmortalityormorbidityStudieshavedemonstrated  
a similaT eFect for PtJtransfusion duringletikemia  
inductiontherapy2512GDzikand Rao27haveshown that  
plasmaisadministered打equentlytopreventbleeding  
Withinvasivebedsideprocedureswhentheprothrombin  
arLd partialthromboplastin times are only miJdly  
increasedandthatwhenplasmaisadministered，thereis  
OnlyraTelyanimprovementinthecoagulationparam－  
eters・28h aggregate，these data suggest that many  
Patientsareexposedtobloodproductshsitua豆onsin  
WhlchtheシaEeunlikelytobene丘LEnforcingblooduse  
g山delineshas workedbestin conjuncdon wi血dea∫  
nationalstandards，inten＄ive education，and practiee  
monitqring・  

VoIum047，Jun02087 TRANSFUS川）N lO73  

ニニミさ㌫  limitedasmembers’freetimeis丘11edcaTlngdire  
thesick．Massmediaw江】stillaskdonorstocometoblood  

CenterS・aLndmoderatelevelsofdonadonwillsdlJgoon・  
Gettingbloodtestedfortheusualinfectiousdlseases  

becomemoredifRcultastraLISPOrtationandtheproduc－  
tivityof托gionalreferencelaboratoriesd卿ade＄・   

hthehospitahran血sionservicesrmaintainingsta茸  
forallworkshif［SWiubecomeincreasmglyd皿cult．Here，  
theJossofspecifichdividuah，SuChasmedicaldirectors．  
印peⅣisors，狐dleadtecImolo由一s，W迅山e叩atte叩50f  
WOr姐ow山at町eWd伽nintopo比iesmdprocedu柁S  
andpro訂ammedhtobloodbankinLbrmatiozISy＄temS．  
心rem血gteclm01噂StS鮎℃aSkedto孔娼umer飴pOn成一  
b止itie＄nOtuSua山y山由own．rolecom如sionw山occuェ  

ThiきW山bee叩eCi山yeⅥdent血圧m血瓜ion se鵬c郎   
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Whereacer（alndegreeofobsessivenessisabasicjob  
requirement・andtheflexlbilityneededtodealwithmany  
kinds of stress餌situations may be constitutionany  
lac足ng．  

Atsomepointearlyinthecrisis．theFDAwulissue  
guidanceonhowbloodcollection centers andtransfu・  

SioncentersmayaltertheiTfunction，becausestrictcDm－  
Pliancewithregulationsandstandardsmaynolongerbe  
possible・Thiswa与doneataboutmiddayonSepternber  
11・20Ol′relaxlngStandardsfortrainlngOfjndividuals  
collening blood, which allowed highly knowledgeable 
butnotrecentlycertifiedindividualstotakepartinbJood  
CO】lection・30The problem wlth such guidanceis that  
itmaynotre爪ectthevatiedpatternsoffallureexperi・  
encedbythousandsofdi蝕ren（transfusion services．It  
isdi抗culttpimaglnegOVernmentguidancesufBciently  
broadtocoverthesituationsofonehospitalthatcannot  
get a centr血ge repalred while ano山er mns out or  
由0VeS．  

Atthehdghlo†thopandemic  

Bythetimethepandemicreachesitspeak，aneStimated  
3Opercentofthepopula［ionmaybedisabledbyillness．  
Manymorewillbedirectlyengagedincarlngforillfamily  
members・Emergencyresponsepersonnelforotherdis－  
asters（police，鮎e丘ghters．electricallinemen，and coTn－  
munication workers）and regular workersinvoIvedin  
everydaycommerce（PrOductionand transportoffood  
and other basic supplies）両11a］lbe aYai）ablein very  
reducednumbers・【twilItakelongeT［orepalrpOintfau－  
uresintheelectricalandtelecommunicationsgridsand  
Waterandseweragesystems．Secondaryhealthcriseswlll  
re＄ult・EvenfoTheal［hyworkerseagertodotheirduty■the  
increaseddemandsoftTylngtOfindfoodandtransport  
W損degradeperformance．   

ThebloodsystemisverYdependen（On therapid  
exchangeofgood＄andservices・Mostnotably．pane）sof  
reagen（R8Csusedforbloodtypingandantlbodyscreen－  
1ngareCOueCtedbythreecompaniesintheUnitedStates  
anddeJiveredundercontracltothousandsofhospi－als  
every3weeks・Itislikelythatthispartofthesystemwiu  
f裏l，鵬atboth blood couection centers and transfusion  

SerViceswo山dhave（Odepende，nforward－brPingdonor  
andpatientceJIswithlongeトJivedmonoclonalandbod－  
ies・andthatthecomputersystemstha【managelabeling  
Ofbloodproductsandroutinebloodtypingwiunotwork  
Without山isrequireddata．Thesystemswereof【enbujlt  
Withoutoverridesforfailureson such abasiclevel．The  

Serviceswinhavetoh11backonliquidcross－matChing  
andpaperrecoTds・mOrelabor・血ensivesystems．pre．  
Ciselyatadmewhentheyaresu晩ring丘omaseverelabor  
5ho正age・p【Jsa代Iikelyto be山e丘rst bloodproduct  
Wherecritic山shor【age5訂eSeem．butsincepIJt∫anS餌・  
Sions訂e由VenprmaruytOpatientswithhematologic  

Thedonorsideof（hebloodsystemwi11recoverrela－  
tively quickly・Its histDric problem has been attTaC山g  
donors，andafterthepandemic．manysurvivorswlube  
high1ymotivatedtogive・Theretumofmanufactunngand  
tran＄pOrtwi11bringdonorcentersmostofthesupplies  
theyneedand，atanational1evel．temporaryalternatives  
W山beapprovedfortheitemsthatarenotimmediately  
ava⊥1able．  

Thetransfusionservicesideofthebloodsystemvmll  
behardertorebuiユd．Thelossofcriticalindivldualsand  

keybitsofequipmentwillberandomarLd each ofthe  
thousands of transfusion serⅥCeS 血11have unique  
PTOblems．Thechronicshortageoftrainedworker＄Wiu  
Onlybecomeworse・ThenationalcollapseinthesuppJy  
OfimmunohematologlCreagentRBCswllltake time to  
replace，making more and rlOVe】work forlimited  
Sta仔・Many hospitalblood bank computer systems，  
programmed by constlltants before the disaster．wl11  
nDt have the tlexlbi］ity to respond to the chan伊ng  
ClrCumStanCeS．  

Theneedforwelトtralnedandbroadlyexpenenced  
tTanShsion medicinespecialists and bloDd bank tech－  
notogistswillbelargerthanthesupp】yduringandaf［er  
thepandemic・Thiswl）IcreateopportunitleStO eXPal－d  
training・  

WHATCAN BE DONETO MINIMIZE  
THE DAMAGEAND MAX］M［ZE  

OUR RESOURCES？  

Plannlngformaintainlngabloodsystemduringama）Or  
irlfluenzapandemicneedstoaddressprotectingperSOn－  
nel・reCruitingdonors・aSSUrlngaCCeSStOSupplies，Pre－  
SerVlng the function ofequlPment and facilities，and  
keeplngafunctionlngmanagementSyStem・3Sprotecting  
personnel is best accomplished by vaccination and 
WOrkingforthedesigna【ionofbloodsYStemWOrkersas  
Criticalmedicalpersonnelwho wiU beimmunized or  
given oseltamivir chemoprophylaxis and access to  
rationedgasolinelRecruitingdonorswiurequlreaClear  
publicmessageandconvenientandsafeopportunitiesto  
donate・Accesstoconsumablesupplies，bothperishab）e  
anddu∫able．wiurequlrerethinkingtheIimitsof5ust－in－  
timeloglStics・High，VOlumeSupPlies，SuChastest【ubes  
aLldgloves，andshort・Iivedsupplies，SpeCiLicauyimmuno－  
hematologictestingceus，WlurunOutifanationaldisaster  
COntinues for many weeks．Deferred maintenancewiLl  
degradebloodbankcquipmentandfacuities・Mod中山g  
bloodbankcomputefSyStemStOa1lowworkerstobypass  
StepSinvolving temporari1y nonexistent reagents w山  
reduceroleconfusionaJldallowtechnologiststousethe  
residuaユsystemstomanageinventoryevenasprocesses  
Change・Ensu血gthe conhuity ofmanagement wi11  
requirebothaplanandtheabili亡ytoTeSPOndtoaneVOIv・  
1ngSituation．  
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malignancies・thiswillhaveitsgreatestimpactonasub－  
groupoftranshsionrecIPlentS．  

Desperate situations frequently requiTe desperate  
SOlutions，arlditisof【enusefu］toknowwhatotherblood  

bankershavedoneindesperatesituations止＝hepast，In  

Sarajevo，duringthesiegeintheeaFly1990s，artiueryand  
Snlpernremadethestreetsdangerous．Undertheseciト  
CumStanCeS，CitlZenSWereinstruCtedtosendwordtothe  

bloodcenter山attheywerewillingtodonateandteams  
Ofyoungpeopleweretrainedtomovequicklythrough  
thestreetsatnigh【andcollectindividua＝）loodunitsin  
basement shelters．Under such circumstances，the re－  
quirement for a predonarion measure of rhe Hct was 
abandoned・Tl－eSyStemWOrkedweu，PrO、idingtheblood  
needsofcitlZenSandtheBosTliandefendersfor3years  
（M．Haracic，NATOB】00dConferetlCe，20OO），  

h8eruit・duringthenghtlngln1973andagalnin  
1982・（heAmericanUniversitγHospitalwasiso】atedand  
CutO仔fromsupp】ies・Manyworkerscouldnotgettothe  
hospitalbecauseofthe盲ghtlng・thebankwasindangerof  
rmnlngOutOfbloodbags．弧dgunmenwereintlleb】00d  
bankdemandingrapidservicefortheircomrades．Allam  
andhiscol】eagues31describe【hedecisiontocollectorily  
Wholeb）oodtoreduce（heuseofbagsandtoissuegroupO  
un－CrOSS－matChed blood when workeTS Were threat－  

ened．31  

Final）y the USmi1itary has built up corISiderable  
recentcxperiencewlth untestedfreshwholebloodin a  

VarietyofcircumstancesinSomalia，Bosnia．Kosovo，Iraq，  
andAfghanistan．32I33lnSomalia．theforceuseditsendre  

bloodsupplyandneededmorebeforeresupplywaspos－  
Sible・BloDdwasdrawTlfromputatjvegroupOdonors，  
typewas confirmed byfonvaLrd testing，and the blood  
glVen aS fresh whole blood without 餌rther cross・  

matching・山一ericansoJdiersarearelativelysafedonor  
grouplnemergenCiesbecausetheyareroutinelytestedfor  
humanimmunode6ciency vlrus andimmunized for  
hepatitisB．  

Recovery  
Af（erthepeakofthepandemic・aSSumlngthereisonly  
modest mor【山i咋manyOf血e absent workersw111be  
returnlngtOWOrk・Therew札however．bemanycompet．  
1ngdemandsror山eire飢）正SinrestorlngSerdcesand  
infrastructure・Some serviceswi11be relativelyeasyto  
restore・SuChasschooIs，Wherethebuudingswiubelargely  
intact・Someteacherswiuneedtobereplacedandthe  
SOCialneedsofgrievingchildrenwiuneedtobeaddres5ed，  
butthemereactofopenlngthedoorscontributesina  
m可OrWaytOnOrmality・Otherpa＾softhesocialnetwork  
Wi11behardertorestore．Amongthemostdi琉cultpartsof  
asocialsystemtorebuildvviubethoseactivitleSthatare  
highlydependenton山especificknowledgeofmanyindi－  
ddualpeople．封  
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Protecting allb】00d－SyStem perSOnnel，donors．  
WOrkers，弧dmanagersisamajorgoaj．弧dmasks．social  
distancing．vaccines．and chemoprophylactic＄are the  
availabJetooIs．Theutilityofmasksisunknown．andsocial  
distancingw山behardtoachieveinmanycrowdedfacili・  
ties・36H5Nlresea∫ChvaccinesareavailableinveTylimited  
quantities．andstockpilesofoseltamiviraresuncien（for  
Onlylpercentof（heUSpopulation．2Therefore．plannlIlg  
muststartwlththeassumptionofthetemporaTylossof  
40percentofa11classesofpersonnel．  

Loss of donors caJIPartial1y be addressed wlth  
limitedovercoZlec【1ngin山eearlystagesofapaLldemic  
WhuetherearestiIlrelatively如11staEsatdonorcenters，  
ThiswouldallowlimitedstockpilingofRBCsandplas－  
ma and the provision of Pm to contlnue While the  
PandemictakessllaPe．BecauseliquidRBCsarelicensed  
for5to6weeks ofstorage．whichis morethan half  
Ofthe6－tO8－Weeklength ofthe height ofthe1918  
Pandemicin any given community．the potentialof  
early excess collectiol－S tO eaSelater shortage5Sho山d  
no【belost．2  

Thereisinformadon suppor【ing the use of RBCs  
beyondtheircurrentoutdate・AS－1RBCswereortgll－ally  
licensedfor7－WeekstorageaLldworkedasweuattheepd  
Ofthat【imeascurrent】ylicen＄ed5－WeekCPDA・1RBCs．37  
AS－3RBCshavebeerlteStedfor8・Weekstorageandcould  
potentiallybeusedforextended也mesaswell．澹PIユもare  
goodinconventionalstorageforatJeast7day＄andwere  
at one・tlme’1icensed for that period■b emergencies，  
extending storage should be accompanied by caJtfu）  
inspecdon ofbags forhemoly＄is ofRBCs andIos＄Of  
‘swirling”in PLTs，Emergency rules Eor not dlscardT  
ing RBC tmits that have been out，Ofthe re愈igerator  
for alittlelonger 山an 30minutes sho山d dso be  
considered．39  

Shortages ofblood product＄W封loccur．Indjvidual  
ClinicaJ＄ervice＄WiththealdeofbJoodbankmedicaldimc．  

torswiJlhavetodesigntTlageSChemes．Thus．atrauma  
SerVICe directormight decide to＄etlimit50n Which  
Patients should be resuscitated given the restricted  
resources・IntheUrlitedStates■1Oto15percentofRBCs  
transhlSedareusedindleSettingofacutetrauma｝OA  
Closerlookattherecipien【sorthese【r訂IS鮎sionsatone  
traumacenterrevealedthatthem可Orityofthi＄bloodwas  
transfusedintoaverysmanfractIonofthemostcritically  
in5uredpatients‥3percent oftraumapatientsrecelved  
morethan70percentoftheRBCstransfused．Despiteal1  
e飢）rtS．themortal吋for－thesemassiYelytransfusedwas  
39percent，halrorthisoccu血nginthe丘rst24ho山3．咄In  
reducedcircumstancesofbloodornursingavailability．  
mortalitywouldbehjgher・Careforsuchpatientsmightbe  
ident】£edashtile，andresourcescoddbedlreCtedelseT  
where．   

Ch∫Onic tran血sion progTamS for genetlc disease  
O鮎∫弧0山erexample．of8pOS扇blepattemfor血喝e．   
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hdividualswiththalassemiamajordonotmake RBCs  
and need reg山町はan血si（〉nS tO SⅥTⅥve．E仔ons to  
transAISethemreguJarJyneedtocontinuethroughthe  
Crisis．On the other hand，individuals with sickle cell  

弧emia on reg山訂eXChange trans餌sbn programs to  
PreVentStrOkeaTeeXChaTlgedmollthlytoreducemiddle  
CeTebralaJtery narrOⅥng andincreased now velocity．  
WhichincreasedsJowlywhen exchangewasstopped．4i  
Morelimited伽血sion．rather than丸山exchaれge，  
WOtdda1lowtheseindividuaJstogetthroughaseveral・  
mondl－longcritic山periodandfreeupblooda几dnurses  
bro血ere庁b正S．  

AsignificantfractionofbloodproductsareglVentO  
Patients鵬thma】ignancies・Thehematologicmali騨Ian－  
Clesaccolntforthemajorityoftheseproducts，inpaT．  
ticuIar the PLT5．Slichter26 has shown how the  

COmbination orlower PIJけanS山sion triggers and  
reducedPIJdosagecanreducePLrusebytwo・thirds．A  
UKsttldyrevealedthat33percentofpatientswithsolid  
tumors recelved atleast one trarlS氏1Sion during山e  
COurSeOrtheir山erapy－2・一3htheeveれtO一皿influenza  
Pandemic，Caref山consideratlOnWil】needtobe由VentO  
therisk：bezle丘【ratioofcytotoxicchemotherapywithits  
attendantimm11nO＄11PPreSSivee仔ects．Forins（ance，the  
result of a噌uvant chemotherapy for StageI【breast  
CanCeris a9percent net reduction山 mor血ityin  
5ye打S・“Theamtemorta】itytobeis＄OCiatedw仙being  
immunocompromisedduringar［inmlen2・apandemicis  
probabtyhigher山anthaL   

恥msplantrecipients，bothsolidorganandhemato－  
poietic＄temCe軋びepa祀cula∫ly凱娼CePtibleto00mpli－  
Cadon＄打ominfluena．而【h a relalively high rate or  
pro許がS10ntOVlralpneumoniareportedinsomebutnot  
aJIseries・45・dBecausetTanSP】antpa（ientsarerequiredto  
behclosecontactwi山thehed血caresystem，mOre  
OppO武u雨d鴨ぬr expo8uTe tO the viⅣS might・e恵与t．  
Infec【edtraれSplantpatient5havebeen＄hownirlSOme  
CaSC＄tOShedvhlSeSforextendedpedods．ThesesaLety  
COnCeTnS．bothEorthetTanSPlanlPatientsand forthe  
generaJpopula也on．mightsuggesttotransplar）tprOgram  
dl【eCtOrS山水atempom】γSu叩enSionDftransplantp10－  
Cedure＄WOuldbeintheirpatlents’bestinterest．Giventhe  
likelyshortageorhospi一山beds．hedth甜eWOrkers．and  
VentiJator＄hthecventofapandemic，thlssuspen＄ion  
WOuldlikelybeencouragedbythoseinthehealthca∫e  
SyStemattempthgtotTiage＄Ca∫CereSOurCeS．Atemporむγ  
Closu陀Of血emsplantprograminTbron10WaSeぽected  
duringtheSARS申idemic．becauseofsimi1arconcems！7  

Tねnsfu＄ion servicc medicaldirectors sho山d make  

ho＄Pitalmedicaldirectorsandservicechlefsawa∫eOfthe  
11mitsofthebloodsupply・Theysho山dalsoreemphasi2R  
COnS亡n職dvebloodu5eWiぬitspoterltia】【opreventmore  
thanh山for山1細山slons．nere aIeSpeCi丘cbitsof  
knodedgethatneedtobereemphasized，SuChasthelack  
Ofbene丘tfbrRBCけanS如sioninhelpingpatiellbgeto打of   

resplratOrS and the evidencefrom a】arge consecu（ive  
Seriessugges血gthatllユmbarpuncturescansafelybeper・  
formedinchjldrenwlthlowPLrcounts，14・48S【rictadherT  
encetothe＄eguidelineswi11preventthewastehluseof  
＄CarCereSOurCeS，buttherehasbeennoeLrectiveeduca－  
fionalinterventionident班edtha【wi11alterphysicians，  
trans餌sion practice＄・‘9Empowering transfusion medi－  
Cineexpertstoenforcetheseguidelinesmightbeneces－  
SarySOthatbloodproductscanbedirectedtothosewho  
needthemthemost．   

Insummary，influenzacausesperiodicpandemics．  
TheH5Nlbirdflus（rainappeamtobeapotentialagent  
forsuch a catastrophic evenL Protecdon ofthe blood  
SupPlyduringapaLndemicwiurequlrepJanstoprotect  
donorcenterandttaJIShsionserⅥCeperSOnnel，aSSure  
access（O Suppliesand reagents，maintain equipment  
andねcuities．弧dassure山econtinuiけOfmanagement．  
PJanstomanagebZoodusealsoneedtobeconsidered．  
Specialattentionneedstobeかentothecriticalroleof  
electTOnlCinEomationsystems・Theaboveinslghtson  
thenatu∫eOfaninmlerlZapandemicandonbloqd00ト  
1ectionanduseareo鮎redasacontributlOntOthesocト  
eta】e肋rtsthat we coIJectivelyshould be making to  
minimiヱethee飴ctofapandemlconpublichealthand  
na【jona】welfa∫e．  
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