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B looddonationbyhealthyvolunteersasslユreSthe  

availabj］ity ofblood componentsfortrar］Sfu－  

Sion，WhichisacentraltenetofrnodernheaIth  

Care・AccreditingandreguIatoryagencies（e，g．，  

BACKGROUND：TheAmerlCanRedCross（ARC）initト  
aledacornprehensivedonorhemovlgiLanceprogramin  

2003．Weprovideano＞erViewofreportedcomplica－  

tionsaflerwholeb100d（WB），aPheresisplatelet（PLJ），  

OrautOmatedredcelI（R2）donationandanaLyzefactors  

COntributingtothevariabiJityJnrePOrtedcompJICation  

ratesinournationalprogram．  

STUDYDESIGNANDMETHODS：CompllCations  

recordedattheco＝ectionsi†eorreportedaf†eralloge－  

neicWB，aPheresis PLT，andR2donaIionprocedures  

in36reg10nalbloodcentersjn2006wereanaIyzedby  

UnivariateandmuLtivariaIeloglS（icregression．  

RESULJS：Complicalionsafter6，014，472WB，449，594  

PLT，and228，183R2procedurestotaled209，815，  

25，966．and12，282（348．9，577．5，and538．3per  

lO．000donations），reSPeCtively．thevastma50rilyof  

WhichwereminorpresyncopaJreacIionsandsmaLl  

hematomas．Regionalcenter，donorage．sex，and  

donationstatus、〟ereindependentlyassociatedwith  

COmPrICationratesaflerWB，PLJandR2donation・  

Seasonalvarjabiljtyincomplica（jonsratesafterWBand  

R2donalioncorrelatedwiththeproportionof．donors  

under20yearsoId．ExcfudingIargehematomas，the  

OVera）trateofmajorcompIICationswas7，4，5．2，and  

3．3perlO，000co＝ectionsforWB，PLJ，andR2proce－  

dures，reSPeCtiveFy．Outsidemedicalcarewasrecorded  

at simi）ar ralesforboth WB and automated coJIections  

（3，2vs．2．9perlO，000donations，reSPeCtively）・  

CONCLUSJON：TheARC data describelhe current  

risksofb700ddonationinamodeJmullicenterhemov］gi－  

Jancesystemusingstandardizeddefinitionsandreport一  

IngPrO10CO［s．Reportedreactionratesvariedby  

reg10nalcenterindependentJyofdonordernographics，  

‡imitlngdirectcomparisonofdiIferentregjonalb100d  

Cenlers．  

JointCommissiononAccreditationofrIealthcarcOrgani－  
Zations，Fo（）d and DrugAdministration（FD＾］）idcntify  

b】00dtr；ulSfusionasacorcfunctionessentiaLtoquality  

medicillcare andpromt］1gatespecificrequlrementS for  
approprl；lteuSeOfbloodcomponents．Scierltificc飢）rtStO  

improvebloodsafeLyh；lVedulyfocused onthepatient－  
rec】P）ent Of blood transfusion aLnd hElVe Substantia）ly  

redtlCed the risk ofinfectious dise之ISe tranSnlission．  

Si111ililrSCn］tinyhasnotbeenappJiedtoreducingtherisk  
Ofb700ddon；llion，eVenthoughtheinLteqlJerltOCCurrenCe  

Ofseriousln）uryafterblooddonationmilyargtlablynow  
rivalthcresi（lualriskoftr；lnSfusionLtr乙InSmittedinfection．  
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EDER ETAL．  

Thebloodsupplydependsentirelyonthed由Iycom－  
mitmentofaltruisticvolunteers，Whoostensiblygainlittle  
personalbenefitfromblooddonationbutareexposedto  
potentialriskofdiscomfort，COmplications，andinrare  

CaSeS，injury resuJting h’om the coJ）ection procedure．  

Approximately2to6percent ofallpresenting donors  
experienceacomplication，mOStOfwhichpreviouslyhave  
been c）assified aslight，mild，Orminor reactionsthat  

resoIvepromptlybutaresti11unp】easantforthedonor．l‾9  

Serjousln）uryOCCurSinfrequentIy，but typlCaJlyresults  

fromalossofconscjousneSS（LOC），eitheratthedonation  

Siteoraf（erleavlngthepremises・Donorcharacteristics  

that corre）ate with higher symCOPalcomplication rates  
afterwholeblood（WB）donationincludeyoungage，first－  

timedonationstatus，lowweightortotalbloodvo）ume，  

femaIesex，andCaucasianrace．aJthoughthesemaynot  

allbeindependentpredictorsofreactions・6－mChanglng  
population and donordemographics duringtheperiod  

1996through2005revealed thatbJood coJ）ection from  
yotlngdonors，aged16to19years，WaSincreaslngWl－ereaS  

b）00ddonationratesbyo）derindivjduaIswasdeclining．11   

InIightofthesedemographictrends，b】00dcenters  

Shouldcontinuouslystrivetoimprovethed【）nationexpe－  

rience for aJldonors and should have aJle鮎ctive and  

COmprehensivepl◆OgramtOmOni10rdonorcompJjcatiollS  

as dlekeystone oradonorsafetyprogram．Tlleimpor－  

tanceofdonoradversereactiotlShasbeenhighJightedin  

therecentem）rtSbythe＾＾BBtoinitiateaUSbiovigilance  

PrOgram．120urexperiencenowprovidesamodelsystem  
to assess tlle advantages and］imita【ions ofa national  

donorhemovigi］ancepro即am．  

Eachyear，theAmericanRedCross（ARC）hasnearIy  

7r山Ilion encounters wjthindividuals who present to  
donateWBorapheresisconlpOnentStOPrOVidernorethan  

40perccIltOftheUSb】00dsupp】y．TheARCestab）isheda  

natio）1a】hclllOVigi】anceprogramtosysteIllatica］Iyanalyze  

donorcomp】icationsatits36b】oodrcg】OZ】S．Wedescribe  

annualhemovigilancedatafrom2006andana】yzeraclors  

COntributing to variabi）ityl］1repOrted overallreactio  

ratesinoursystem，Whichmayserveasabasisforfurther  
improvementsillhemovigilanceeffortstoprotectheatthy，  
volt‖lleerblooddonors．  

MATER）ALSAND METHODS   

ln2003，ARCinitiated a comprehensive hemovigilance  
PrOgramthatprospectivelycollectsdataoneventstha1  
0CCuratt）lCtimeofdonation，Orthatarereportedlater，  

inc）udir唱rePOrtS OfdoJlOrS reCeivlng OutSide medical  

Care．In mid－2005．the event deRnitions（Thblel）were  

modined toinclude citrate reactionsfor automated col－  

1ectionsandthenationalreportlngSyStemWaSupdated  
andfu11yimp】emented・Thisreportdescribesdatagath－  

eredin thefirstfu1lcalendar year of the modiRed  
prOgram・  
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Co］］ectjonsiteprocedures  

The36regionalbloodregionsfouowstandardprocedures  
forWBandautomatedcoJJectionsh－OmVOlunteer，al1Dge－  

neicdonors．WBiscollectedinto500－mLco11ectionsets  

（FenwaI，）nc．，RoundLake，IL；Pa］lMedical．Inc．，EastHills．  

NY）．Themeanvolumeofco11ectionis517±10mLwith  

trlPSCalesand524±10mLwithelectronicscales．Apher－  

esisplate）ets（Puも）areco11ectedwithoneofthreeapher－  

esisdevices：Amicus（BaxterHealthcare，Rot＿lndLake，IL），  

Spectra（GambroBCllLakewood，CO），OrTtima（Gambro  

BCT）・Automatedredcel］（R2）proceduresfor2－unitred  

Cell（RBC）colIectionsareperfbrllledwithAlyx（Fenwal，  

Tnc．），取i111a（GambroBCT），OrrTaemoneticsMCS＋8150  

（fTaemonetics，Braintree，MA）systems．PIJprocedures  

included p】ateIetpheresis and pJate）etpheresis with  

in魚■equent pJasma coJlectiorl．PIJ／plasma／RBC co】lec－  

tions，pIasma／RBC co）1ections，and automa（ed pJasma  
aJld plasma／RBC coJJections were exc】uded from the  

an山ysis・  

Alladversereactionsoccumngattheco11ectionsite  
aremanagedbycollectionsta坪，documentedon［heblood  

donation recordaccordingto thccJassification scheme  
（Tbblel），andcapturedinacentra）eJectrollicdatabase，  

N】do）10rSarealsoinstructedtocontacttllerCglO11albIood  

Ce）1terif they experience probJems or hilVC COnCernS  
abouttheirhealthafterdonation．Donorreaclionsorln）u－  
riesrcportcdbythcdonororthirdparliesaflerthedona－  
tioneventaremaJlagedbyslandilrdprocedures，reviewcd  
by a faci】ity physiciaLn，and reported tothc national  

hemovigi】anceprogram．  

ClassificationschemefordonorcompIications  

The standardized classification syslem for donor com－  
plications defines15reaction catcgories（Thb】el）．The  

SChcmeincorporatcsaseverityrati）一g（minor，major）for  

reactiontypesinmostcategories，andeverycatcgorylS  
further divided into whether or not the donor received 

OutSide medical care．Minor complications typically  
resoIvewilhinashortperiodoftirr）e（e．gリ30min）．andthe  

donorrecoverscomplete］yatthedonationsiteand／oris  

managedsoJeIybygivingthedoI10rinstruCtiollSforcare  
afteraninjury（e．g．，hematoma）occurs・Majorrcactions  

typical1yrequirefo1low－upWiththcdonorandreviewby  
ARC staff，either because theymay bemedica］）ymore  

Seriousorthcymaybemoreofaconcemtodonors（e・gり  

lossofbowelorbladdercontrolduringashortLOC），eVen  

ifthereactionisnotmoremedica］）ysigniLicantthana  

minor complication．PresymCOpe dcLines a variety of  
SymptOmS（e．g．，pallor，1ightheadedness，dizziness，  

nausea）thatmayberelatedtovasovaga］reactions，hypo－  

VOlemia，OraJuietybutdonotprogresstoLOC・Thesma11  

andlargehematomasincユudetruehematomas（e．g．，apal－  

pablemass），bruises，andinBltrationatthevenipuncture  

Site．ReactionsclassiaedasL’0ther”compriseavarietyof   
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BLOOD DONOR HEMOVIGILANCEJNARC  

TABLEl．Definitjonsofdonorcomp（tcations＊  

Briefdescription  
CompllCalion  Minor category Major category 

Systemjc（SynCOPaトtype）：   
Symptomatic（PreSynCOPaJ，Prefaint）  

LOC  

Presyncopal or LOC with injury 

Prolongedrecove「y  

PhIeboIorny－reIated   
Hematoma  

Nerveirrita（ion  

Suspectedar［erialpuncture   

SysIemic（Other）   
CitraLe（automaledproceduresonIy）  

Pa＝or，Weakness，ljght・headedness，   

dizziness，diaphoresis，naUSeaNomiting，   
noしOC．  

ShortLOC：lastingtessthanlmin．  LongLOC：1astinglrninormoreor   
COmPIJCatedbyseizuresorconvuIsions   
OrlossofbladderorboweJcontroL  

Injury（e．g．，headinjury，fracIures．   

abrasions，Jacerations）associaledwith   
SymPtOmSOfprefaintorLOC．  

SympIomsofp（efaintorLOCorother   
reactionlhatdo notresoIvewithin   
app「OX．30mれ   

Large：involvedareameasu（eSmOrelhan   
2×2in．  

Sug9eStedbypaIn，ting［ng．numbness，Or   
SharpshootingpainsallerphJebotomy．  

Suggestedbyrapid（＜3min）b始edtime．   
PUIsatiIe170W，and／Orbrightredbtood，   

Symptomsofmino（CjtralepIusproIonged   
OreXaggeratedmusclespasm（tetany）t   
VOmiting．chesttigh（ness・  

SrnaJl：invoIved area measures2×2in．or  

less．  

CitralereactiDnSthatpersisldespiIe  
JnterVentionorareaccompaniedby   
add摘onalsymp10mSSUChasnausea，   
rnusc（etightness．orcrampIng，Citrate   
reactionsthalinvoIveperioraIor   
PeripheraftingllngOrnUmbnessthat   
resoIveswith reducedf10W Tate O（   

Calciumarenotcaptured．  
Hives．itching，raSh，Orrednessofskin．  

Symptom profile different from established 
CategOries（e．g．，anXiousness，   
hypervenLiLation．headache）・  

Aller91C  

Other reactJOn  

SymptomsofrninoTa＝ergICreaCtions．pIus   
SWeMngoftheface．neck，OrthTOat；   
Wheezlng；0「reSPlratOⅣd旧iculty＿  

Symptompro†iled汁IerentfTOmeSlablished   
CategOries（e．g．，ChestpaJn，  
lhronlbopⅢebilis），  

★DonorcompIicationsarecIassifiedaccordingIoIypeandseverity（mtnor，majo（）；CaSeSineachminorandrnaJOrCOmPIicationcaIegorya（e   
furthelSubctassifiedwilhrespect101heneedfo［OUIsidemedicaIcare・  

reactionsorsymptomsth；ltdonoIotherwisefililltOthe  
estabJishedcategorics，includingsuspectcdthro111bophleN  
bitjsandchestpainasrna）Or．OtherreactioTIS・Forevery  

COmpJicatjollCategOry，OutSidemedicaIcareisde6LICdas  

mcdicaladviceortrcatmenlprovidedbysomeoneother  
than ARC sta仔（C・g・，emerge71Cy medicalserviccs，a  

PrlmaryheaJthcarephysicianorspeciaJist，Or；lnyheal（h  

CarePrOfessional），WhcIhersoughlirldcpendenl］ybythe  

donor or at the advice ofARC sta軋Donors rnay scck  

outsidcmedicalcarc forreactiollS thatilreCOmnlOn；lnd  

SeJf－1imiting（e．gJargehematonlaS），aS、VCJlこISthosethat  

are medically n－Ore relevant to their weIトbeing（e・g．，  

SynCOpe－reJatcdinjuries）・  

the donor or a third p；lrty aftcr the d川1こItion evcnL，  

i11Cluding cilSCSlhilt reCCjve ot】lSide nledjca】care．AIJ  

m；1jorrcactiorlS（lbblel）th；lt OCCuratthe（lo11atio11Sitc  

and allreilCtions thatこ1re rePOrtedto thcbl（｝Od ccnter  

arterthedo）一（）rleilVeSthesitearecal）tll）’edon；lStこ1ndard  

CaSerepOrtfbrn一，investlg乙ItCd，ilndreviewedbylhcb】ood  

Center physICi；m and reportedin atnllyon a monLhJy  
basistothcNationalMedicalOmce．IfこIdon（）risreferred  

f（）rOutSidel－1Cdic；llc；lrebysta汀orhlerrep（）rtSthil【he  

OrShe soughtorrecejvcd cilrerrOm；lIlyOuLSidc health  
Care prOVider，the comp】e－e b】ood don之Ition recordis  

revicwed by the N；1tionalMedicilIOlfice；lndis main－  

tai11edinaseparaledatabase．Tnthisreporl，theactllal  

medicalcare provided js nolfurtherdiLTerentiated and  
VariesconsiderabJyfronlSimplereflSSuranCeOradviceto  
apply、Varm p；lCks for the rcsolution ofhematoma to  

administrationofintravcI】OuSnllidsa！1dhosplt乙Ilizalion，   

Comp）icatiollSaSSOCiiltedwith；1I）ogencicWB，こIPher－  

esisPLtandR2proceduresin36regionsfromJilnuaryl，  
2006，tODecernber31，2006，Wereilnalyzed；autO】ogous  

andtherapeuticcollectionswereexcluded．Theanalysts  

Vorume48．September2008 TRANSFUSION1811   

NationaJhemovigjJanceprogram  
Every month，the hernovJgiJance program alIhe ARC  

Nationa‖HeadquartersMedica10mcecompiユesaIldal】a－  
1yzes dala on donor comp】ications followingWB and  
automated procedures thnt arc either docuInented by 

CO11ections staffatthetimeofdonation orreportcdby  
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RESUu－S   

Donationsanddonorcomplicationsatreg10naI  
bl00d centers  

Tn2006，the dpnorhemovlgilance program anaJyzed a  
totalof6，014，472WB，449，594PIJland228．183喀2coJJec－  

tions，Which were associatedwith209，815，25，966，and  

12．282adverse reactions（348・9，577・5．and5383per  

lO，000 donation）．respective）y．Minor symptomatic  

（presyncopa】）reactions accounted for（he majority of  

COmpIications（258．3per10，000co11ections）forWB，and  

Sma］lhematomas，forPIJand R2donations（377．Oand  

217．9perlO，000co】1ecIions，reSpeCtiveIy；7bb】e2）・Exclud－  

1r）glargehematomas，theoveral1ratesofmaJOrCOmplica－  

tionswere7・4，5・2，aIld3・3perlO，000coltectionsforWB，  

PLIlandR2procedures，reSpeCtively（Thble2）・  

also excluded49VVB collection eventsinwhich acitrate  

reactionwasrecordedbecausetheserecordsmostlikely  
representmiscodingormisclassificationofcomplications  
afterWBdonation，aSWelIasL43Pu’donationsand45R2  

donations recorded for16，year－0）d donors・Donorage  

wasnotrecordedfor94WBand2PIJdonations．   

Complications experienced by donors before the 
donationprocessorunreJatedtophlebo（Omy（e・g・，inju－  

riescausedbyotheraccidentsatthesite）orexperienced  
byindivjduaIswhodid notdonateb）00d（e・g・．Canteen  

VO］unteers）wereexcJudedfromtheana］ysis，Thedenomト  

natorforthenunlberofdonationsofeachproceduretypc  
WaS the number of satisfactory collections plus the  
numberofincompIete（‘‘quantitynotsu抗cient”）co】lecT  

tions．Donor complication rates were calcu】atedper  

lO．000col】ectionsforminorandmajorcomplicationsand  

for cases receivlng OutSide medicaJcare fbr di馳rent  

donoragegrot］pS・  
RegionalandmonthlyvariabiTityincomplications  
after WB donation 

The comp）ication rates observed br WB don；1tionin  
the 36 reg10nS demonstrated considerab】e reglOnal  

and monthly variability；the systemwidc mean was  
348．9±140．7（ra】】ge，145．9－679．5）comp】ications per  

】0，000donations（Fig．1）．The overaHWB compIication  

ratesinthe36reglOnSWerenOrmal】ydis†rjbl11edand24  

regions were withinlstandard deviatiol－（SD）or the  
mean，and34regionswerewithin2SDsortheIllCiln（dala  

notshowIl）．Foradversereactionsrecordedhycol］cction  

Stafr，meanmOnthlyratesofreactionsatlhedonationsite  
Variedoverawjderrangcfor（hesmaJトandmcdium－Sized  

regions（approx・57．00O－207，000WBco）］eclionsperyear）  

COmParedtothelargestregions（With＞208，000WBcoIIcc－  
tionsperyear）・  

Complicationratesacrossthesyste）ndemonstratcd  
SeaSOnaIvariation tha【waS mOSt PrOnOunCed br WB  

donalionandstronglycorrelatedwithdonorilgC．Specifiー  
Callytheratesofsystemic（Syl－COPal－【ype）complications  

（i．e．，preSynCOPe，LOC，injury，PrO）ongedrccovery）andlhc  

proportionofyoungdonors（16－19yearsold）rorWBand  
R2donationswerehigherinthesprlngandautumIICOm－  
paredto thewinterand summer，Whcreas【he ratcsof  
phJebotomy－related complications remained constant  
throughout theyeaLr（Fig．2A）．Systemic（SynCOPal－1ype）  

COmPJicationsafterWBdonationcorrela【edstronglywjth  
theproportionofdonorslessthan20yearso］d（R2＝0・96）  

and logistic regression delnonstraled that the model 
explainsasignificantpOrtionofthevariationinthedata  
（F＝248．00；p＜0．0001）．Monthlyvariationwassubstan－  
tia11ylesspronouncedforsystemic（SymCOpaJ－typC）com－  

pljcationsafteraulomatedcol）ections（Fig．2B）aIlddid  
notcorreJateasstronglywiththeproporlionofdonorsless  
than20yearsoldasobservedforWB（R2＝0・58；p＝0・004）；  

nocorre】ationwasobscrvedforPLrdonatioIIS（R2＝0．03；  
p＝0．58）．   

Stati＄ticalanalysIS  

CompJication raleS for difTercnt procedure types a】一d  

amongdjfferentagegroupswerecornparedbycalculating  
Odds ratios（ORs）and95pcrcent contidenceintervaJs  

（CIs；lnstat，GraphPad，Inc・，SanDiego，C＾），Linearregres－  
Sjonandana】ysISOfvariaIICeforthecorreJationbctween  

lheproportionofyoungdonorsandmonthJycompJica－  
tionsrateswasperformedwithcompulersoftwarc（SAS  
Version9．l．3．SASInstitutc，lnc．．Cary，NC）．   

Amultivariatelogistic regression ana】ysiswasper－  

forrnedtoidentifydemographjcvariab】eslhatwereiIlde－  

PendenlIyassocia†cdwithcompJicationsafterWB，R2，Or  

PL「donalions usjngsof（Ware（SASSTNrlS∧ShlStitute，  

Inc．）．Thcre was aninvcrse and non）inearrelationship  

betwcen donor age and the rate orcomplications，a［ld  

COmpJications were disproportionilteJy represen【cdin  

donorsunderage20；lnd rair］yconstant aboveage20，  

ConsequenlIy，11】e nlultivariate analys）S COnSidered the  

donorsinthe age groupsas16－year－O）ds，17－year－0】ds，  

youngadtlJts（18－and19－yCar－OJds），andaduIIsineach  

Subscquent、decade（e．g．，20－29．30－39，l】ptO80＋）．A“STEP－  

WISE”selectiollmethod wasllSCd to detcrlTline which  

e打ects entcred the）og）Stic rcgression modeI；lnd also  

Whiche恥ctsremaiI】e（1i】lthemodel．AsignificilnCelevel  

OfnotgreaterlhanO．05wasnecessaryわrane恥cttoenter  

intothemodelandasignificancelevelofnotgreaterthan  
O．05wasnecessaryforalleffecttorcmaillinthemodelat  
anyiterationstcp．Thc regressionanalyses丘）rWB，PLL  

andR2procedurescvalualedtheindependcntvaLriables  
（regi0）1albloodcenter，donorage，SeX，donationstatus）  

andlhcdepende】1tOutCOmC（anycomplication）・Outlier  

reglOnSthatperR）rmedfewerthan150proceduresin2006  
WerenOlrePOrted（threeregions）intheR2model．The  

ARClnstitutional Review Board determined that the  

researchwasexemptunder45CFR46，21CFR50・  
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TABLE2．RatesofcompticationsafterW8andautorrlatedco”ectionsperlO，000donations  

CompFICations  WB（6．014，472）  ApheresisPLTs（449．594）  R2（228，183）  

Systemic（SynCOPaトtype）compIications   

PresyncopaI（syrnptomatic，Prefaint）   
Short LOC   
Majo「  

し0ngLOC  
Prolonged（eCOVery   
lnju「y  

SysLemic（other）compLication   
Citrale  

Minor  
Maior   

Allergic（minor，major）   

Other（minor，major）   
A〟sγS旭爪わ  

Ra暮e  

Numberofevents  
OR★（95％Cり  

Phlebotomy－relatedcompllCations   
SmaIJhematorna   
Major  

Largehematoma  
Suspeclod nerve irritalion 
SuspeciedarlerialpurlCtUre   

P／1／ebo†0叩γイe由Jed  

Ra【e  

Numberofevents  
OR（95％Cり  

月／J′e∂CJ／0〃S   

Ra霊e   

Number ofevents   
OR（95％Cり  

〃如0√佗∂Cナノ0／1S   

Rate†   

Numberof evenls   
OR（95％Cl）  

Ou†s／d（ヲmed／C∂／c∂／℃   

RiltO   

Number ofeven†s   
OR（95％CI）  

258．3   

7．9  

1．8   

2．4   

1、1  

0．1  

0．6  

272．1  

163．663  

1．00  

74＿5  

0．4  

0．7  

1．1  

76．7  

46，152  

1．00  

348．9  

209，815  

1．00  

7．4   

4．443  

1，00  

3．2  

1，903  

1．00  

★ ORsshownforunivariaIeanalysescornparedtotheraIeforWBcollections．  
†ExcJudingIar9ehematoma：univariatecornpansonoEdonationtypes，  

AIJogeneicWBdonationandcornpIications  
Thernostcommoncomp）icat血一SaSSOCiatedwith；l）1oger  

neicWJ3col）ectionsweresys†emic（syncopalrtYPC）reac－  

tions（272，1pcr10，000donations），mOStOfwhichwere  

mildsymplomatic（presyncopal，prefaint）reactionsthat  

OCCurredatanovera】lrIlteOf258．3perlO，000donations  

（2．5％；Table2）．Ofthem勾OrreaCtioncategories，themost  

frequcntIy reportcd was pro）ongcd recovery（2．4per  

lO，000donations）orLOCformoreLhanlminute（1・8per  

lO，000 donations）・The overaJJc【）mplicatiorlrate  

decreasedwithincrcasingdonoragc（r；jg，3）forbothfirsト  

timcandrepeatdonors（datanotshowJl）・  

Youngd（）nOrS（＜20yearsold）；lCCOuntedfor874，922  

（14・5％）WB donatiol－Sin2006and had a signifミcantly  

higherreactionratethanoIderdonors（Fig．3）．＾11analy－  

Sisofcomplic乙Itionsintheseyoungdonorsisprescmed  

elsewhere・10 Mu】tivariate anaJysis coI一丘rmed that  

reglOnalblood center，age，SeX，and Rrst－timedonation  

StatuS areimlependent corre）ates for；ldverse evenls  

（Ttlble3）．Donor age was the strongestindependent  

Predictor orcomplications；the etfect ofilgeCFectively  
】cveled olr above agc 40，although the diLrcrences  

betwcen～唱egrOupSWaSStills唱nificanl・Otherv；lriables．  

inc］uding donor race，height，；lnd weight，Were nOl  

avaihb】eonalldonationsforinc】usioninthisanalys】S．  

Theoverallcomplicatio！1rateWaSlowerbutthepropor－  

tion ofsmallhematomas was higherin the older age  
group（＞60years）compared to younger age groups  

（Fig・3）・  

Overa11，1，903WB donorshadoutsidcmcdicこIIcare  

documeIILed aftcra comp）icatio！1，fora ralc of3．2pcr  

lO，000collections・Forty－Sixofthesed【）nOrSrePOrtedhos－  

Pltaliza†jonafterdonation．Theobservedrutcofreported  

OutSidemedicalcareafterWBdonationwashigheraf［er  

Brsトtime（5，7perlO，000）compared to repeat（2．6per  

lO，000）donatjons（OR，2・2；95％ CI，2．0－2．4）・Major  

VoIume48，Sepferrlber2OO8 TRANSFUS10N1813   
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SynCOpal－tyPereaCtions（longLOC，LOCorpresymCOpe  
WithinjurY，PrOlongedrecove吋）accountedfDrapPrOXi－  
ma［elyhalf（46％）ofal1reactionsassociatedwithoutside  

medicalcare（Fig．6A）．  

AutomatedcoI）ectionproceduresand  
donor complications 

The most common comp］ications associated with PIJ  
andR2donationswerehematomas，foI）owedbysystemic  

CitrateandsyncopalーtypereaCtions（7bb］e2）．Therateof  

SyStemicreactionswas】owerforPLTdonations（OR．0．69；  

95％CI，0．68－0．71）andsljghtlybutsign胎caLntlyhjgherfor  

R2donations（OR，1・17；95％CI，1・15－1・20）comparedto  

WBcoJ）ectionsinapairwise，univariateana］ysis（ThbJe2）．  

Therate ofma）OrreaCtions，however，WaS Signjficandy  

lowerforbothPLT（OR，0．70；95％CI，0．61－0．80）and R2  

（OR，0．45；95％CI，036－0．57）co）］ections．The rate of  

OutSidemedicalcarewasnotsignificandydifferentforPu’  

andR2（2．9perlO，000）collcctionscomparedtoWB（3．2  

perlO，000）coIJections（Thble2）．  

As withWB donation，yOu）lger donors were nlOre  

likc］ytoexperiencecompliciltions；lf（erPIJ（Fig．4）andR2  

（Fig．5）co11ection，buttheinfluenceofr哨eO）ltherateof  

donorcompIicationswascoIISidcrablylesspronounced．  
Multivariate analysis confirmed that regional blood 

Center，age，SeX，andfirst－timedoniltjonstatusal●einde－  

Pendentcorrelatesforadverseevcnts（7hbJe3）．＾gcwasa  

StrOngindependentpredictorofcomplications，bu†there  

WerenOdifferencesincomplicationratesinagegroups  
aboveage50forR2andaboveagc30餌rPIJdonation．  

SigniBcant differences were observed among regional  
bloodcenters．  

Theobscrvedrateofreportcdoulsidemedica］care  
WaS nOt di打erent forWB（3．2perlO，000）comp；lred to  

autDmatedprocedures（2．9perlO，000），butthecompDSi－  

tionofreactiontypesdilTered・Phlebotomyィclatedcom－  

plications（）arge hematoma，pOSSibJe nerveirrjlalion）  

accountedfbr39percentoroulsidemedicalcarereported  
afterautomaledcollections（Fig．6B）．Eiglllorthese198  

donorsreportedhospitaJizalionafterdonatjon・  

DISCUSS）ON   

Asafeandadequatebloodsupplyencampasseseffortsto  
minimizetherisktotheb】ooddonoraswel】asthe（rans－  

fusionreclplenLThepresentar）aJysISrepreSentSthefirst  
reportofthecomprehensiveARCdonorhe－TlOVlgj］ance  

program．The dataconfirm the overalJsafetyofb）ood  

donationandprovideanestimaleofriskcurrenl］yassoci－  

atedwithal1ogencicWBandautomatedcolleclionproce－  
dures．Wehaveusedthcdatainternallyforprogramand  
proceduredevelopmentandhavesharcdlhedataexter－  
nal1ywithvariousorganizationstoevaluatethcimpact  
Of regulatory guidanCe andinform public policy．For   

50，000100．000150．000200，000250．000300．000350．000400．000  

R8gionsbytotalcollections   

Fig．l．VariabiljtYinraleorcompJicaLionsamongARCbJood  

CentCr＄・The36resiona）b］00dccntersare‘irdcredbyLotaJ  

COlleclionsin2006andpIottedagainsltheirmea爪mOnth】y  

OVer紬＝complicaIhllrilleperlO，000colkctions．8arsshow  

lhem；IXimuman（lminimL）mmOnthJycomp）icalionra（ebr  

eachcenter．  
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Fig．2．SeasonalvariabiJityindonation－rehtedcompIic；I（ions  

COrrel；I（eswiththepropor（ionofyou一喝donors．仏）WB；  

（B）R2．（●）Systemic（SynCOpaI一年pe）complicalions；（▲）  

Ph）cbotomy－relatcdcomp）ication＄；（）．dottedline）propoト  

tionordonorslessthan20yearsoId．  
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16  17  18－19    20－29  30－39    40－49    50－59    60－69    70イ9    80十  

Donorage（years）  

Donor  】6   】7  】8－19  20－29  30－39  40－49  50－59  60－69  70－79  80＋   
叩e（yぐarS）  

Tl両Il  46，274  404，033  424．糾5  812，】90  822，429  1，319，31】  l，3】4，9】2  6Ⅰ6，876  223，185  30，553   

山川ati＝lS  

Fig．3．RalcsOrdonorcomplic；一tions；lSSOCiiItedwilha））ogcneicWlid（Hlatjon・TheovcraJlralesaresigniJica）．tJy（p＜0・05）dinbrcnt  

bctwccneachsuccessive；■gel；rOup，eXCCplt）etWCCnthe60－tO69－and70－tO79－year；一t；CSrOllPS・  

timedon；ltiDnStatuS・6－1QAma）OrSOurCeOfthevariability  

We Observed bctween reg10nS re】ilteS tO donor derno－  

graphics，aSeVidcntbythestrongcorrelationDfhigher  
re；lCtionril（eSWiththehigherproportionofyoungdonors  

inspnngaJldhllrcomp乙IrCdtosumt－1erandwinter・Ncvr  

erthelcss，WeShovvlhaL theb700dregl（HIWaSaJsoinde－  

Pendent）y associated with complications separate rrom  

donorch；lraCteristics（age，donationstatus，andsex）．sug－  

gestlngthatreglOnalpracticesmaya∬ectthelikelihoodof  

reactionsortherecognltionandreportlngOfthosereac－  
tions．Regionalvariabilitylikely cannot be eliminated  
because oftheinherent subjectivlty m eValuatlngand  
recordingdonorcomplications・Anycomparisonofcom－  

Plication rates between difrerent reglOnalcenters，For  
example，tOeValuatesta仔performanceorcomparecoト  

Iectionequlpment，COuldbemisleading・DespltethevaJト  

abilityamorlgregions，datafrornanindividualregionora  
Sma11subsctofreglOnSinamorccontrolledoperational  
trialhaveprovenllSefultoevこ11uatedon（）rCOmp】ications  

associatedwithirnplementationofnewcollectionprocc－  
dL］reSOrneWCquiprnent（da†anOtShown）・Furthcranaly，  

Sis ofthe regionalvilriabilitY m；1y prOvideinsightinto  
PraCticesconsistentlyassociatedwithlowercompJication  
rates．  

Volume48, Seplember2008 TRANSFUSlON 1815 

exampIc，thelowerraleSOrSeriousreilCtionswithauto－  

matedPIJcoJIcclionscompared【oWBcoIJecliollSSerVed  
asthcbasisforaresponse（OtheFDAdmftguidanceon  

CO11ectioIIOfPI＿Jb byこIllIo111atCd methods13to deI】】On－  

Stralethataddi（ionalreqtliremeIltSformedica】sIJPervi－  

sion at the col］ection site were unwarranted an（】would  

unnecessarily restrict PLr co‖ection ar］d avaihbi）ily・  

These dala support the conclusions reached by othcrs  
that phte】ctpheresisis associatedwith dlelowest rate  

Or SyStemic reactions compared to o山er collection  
PrOCedures・14  

The AABB has proposed the est；lb】ishment of a  
nationaJbiovlgi】anceprogramth’ltWOuldincludcadonor  
adversereactioncomponent・12Thenationalco】】ectionof  
donorcomplicationdataiscurrentlyconstrainedbythe  
di圧erentde丘nitionsofreactionsanddatacollectionpro－  
Ceduresin use by blood centersin the United States，  
Whichpreventsdirectcomparisol－Sbetweenthecompli－  
Cation rates reported byvariousblood co11ecti（川agel一－  

Cies・Wenowdemonstratethateveninalargemulticenler  
SyStCnlutilizJrlg St；1ndardized prolOCO】s，COnSiderable  

Variabi】ityisapparentinreportedreactionratesamong  
di仔erentreg10nalbl（）Odcenters．Reactionratesareknown  

tovarywithdonorage，gCnder，raCe，Weight，andfirst－  
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¶伯LE3．MuMvariate10  isticre  res＄ionanal  ＄iso†donorcompIications  
WB  R2  ApheresisPLh  

Effect  Pointeslimate  95％WaldCI  Pointes（imate  95％WaIdCI  Pointestirnate  95％WaFdCl  

3．42  3．14・3．73  

3．33  3．07－3．62  

3．11  2．87－3．37  

2．25  2．07－2．44  

1．33  1．22－1．44  

0．95  0．88－1．03★  

0．84  0．78－0．92  

0．80  0．73－0．87  

0．80  0．73－0．87  

1．00（reIerent）  

NA  NA  

2．94  1．56－5．55  

3．02  1．60－5．70  

2．83  1．50－5．33  

2．30  1．22・4．33  

1．95  1，04－3．67  

1．84  0．98－3．46★  

1．81  0．96－3，41★  

1．69  0．89－3．23－  

1．00（reI即ent）   

0．64  0．60－0．68   

－1．00（re†erent）   

1．33  1．25－1．40  

1．00（referent）   

3．61  2．72－4．80  

1．18  0．16－8．83－  

0．88  0．65－1．19●  

1．90  1．42・2．55  

1．15  0．86－1．54－  

5．34  3．72－7．68  

3．52  2．60－4．77  

1．00  0．72－1．38－  

0．89  0．66－1．19■  

1．18  0．87－1．60●  

1．56  1．16－2．09  

1．68  1．25－2．26  

1．15  0．82－1．63★  

0．26  0．18－0．36  

NA  NA  

NA  NA  

O．44  0．32－0．60  

2．80  2．04－3．83  

0．46  0．29－0．72  

2．76  2．07－3．69  

1．70  1．25－2．32  

0．74  0．52－1．04★  

2．00  1．49－2．67  

0．24  0．16－0．37  

4．13  3．07－5．54  

1．91  1．39－2．63  

1．39  1．03－1．87  

4．53  3．37－6．08  

0．83  0．57－1、19●  

1．77  1．32－2．39  

1．01  0．70－1．45－  

1．24  0．91－1．70－  

1．81  1．35－2．43  

NA  NA  

O．42  0．28－0．65  

1．00（reIerent）  

NA  NA  

l．77  1．37－2．28  

1．69  1．37－2．08  

1．30  1．08－1．56  

1．06  0．88－1．28★  

0．90  0．75－1．08●  

0．92  0．77－1．11★  

0．95  0．79－1．14●  

0．84  0．70－1．02●  

1．00（referent）   

0．53  0．52・0．55  

1，00（re†erent）   

2．04  1．83－2．28  

1－00（referent）   

1．99  1．75－2．26  

2．25  1．94・2．62  

0．98  0．85－1．13●  

1．52  1．34－1．72  

1．83  1．6ト2．08  

1．58  1．34－1．85  

2．48  2．18・2．83  

1．54  1．35－1．76  

2．12  1．87－2．40  

2、72  2．34－3．15  

2．54  2．20－2．92  

3．15  2．77－3．58  

1．68  1．45・1．96  

2．13  1．82－2．48  

0，75  0．64－0．88  

1．37  1．20－1．57  

1．35  1．17・1．55  

2．47  2．14－2．84  

0．09  0．04－0．20  

0．64  0．54－0．77  

0．13  0．10－0．19  

2．98  2．55－3．48  

1．84  1．61－2．10  

2．29  1．95－2．68  

2．22  1．91・2．56  

0．81  0．70－0．94  

2．22  1．93－2．55  

2．69  2．35－3．09  

0．44  0．34－0．56  

乙06  1．79・2．38  

1．01  0．86－1．19★  

0．03  0．01－0．07  

1．44  1．26・1．63  

1．07  0．86－1．35  

0．55  0．46・0．65  

1．00（帽†erent）  

Male  O．56  0．55－0．56   

Female  
Donation status   

FirsI   
Repeat  

Region  

1．00（「0【eren†）   

2．00  1．98・2．02  

1．00（referenl）  

A
B
C
D
E
F
G
H
●
J
K
L
M
N
O
P
Q
R
S
T
U
V
W
X
Y
Z
仙
B
B
C
C
D
D
E
E
F
F
G
G
州
＝
J
J
 
 

9
0
∞
9
0
1
1
8
2
1
2
4
6
8
4
5
4
8
5
9
6
2
5
1
0
4
4
8
2
4
0
5
9
2
0
7
9
9
3
3
9
9
4
9
8
6
2
3
9
2
4
3
6
3
3
1
0
糾
3
0
0
5
1
0
1
5
6
9
 
 

．
 

0
2
0
1
0
2
2
0
0
0
1
1
1
0
0
1
0
1
0
0
1
0
1
0
2
1
1
1
1
1
1
1
1
2
0
 
 

0．86－0，94  

1．90－2．10  

0．86－0．95  
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1．00（「eIe「ent）  

ーNotslg而†kant．  

Our expericncealso delineates theljmitations ofa  

nationalhem【）Vigilanccprogramandidentifies（｝ppOrtu－  

nitiesR）rfutureirnprovcrnelltthatmaybetrackedbythe  
program・Theapproachtoclassifythetypeofcomplica－  
tionralherthantocapturespecificsignsorsymptoms  
Simp）捕csdataco】lection，butwerecognlZethatourde負－  

nitionsofdonorcomplicationsarenotmutuallyexclusive；  
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forexample，do110rSinthcprolongedrecoverycategory  
mayalsohilVehadLOCasafeatureoftheirreac【ion．This  

redundaJICyleadstohav血gmorethanonecodethiltCan  

beusedtodescribearcaction；inaddition，mOrethanone  

typeofreactionispossible．InbothcircumstaIICeS，Staff  

is instructed to record the reaction based on the most 

SeVere SymPtOnlS・This subjectivityin evaluation and  
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17   18－19  20－29  30－39  40－49  50－59  60－69  70－79   80＋  

Donorage（years）  

Fig・4・RalCSOrdonorcomplicationsassociatcL］witJ．apheresisPIJdonalion・Di恥rencesinoveralIratesbelwcensuctessiveage  

groupsarcdiJ7ercnt（p＜0・05）bctwecn18－1019－・20－tO29－，a．］d30－tO39－yeargrOtJPS・  

17  18－19   20－29   30－39   40－49   50－59  
Donorage（years）  

60－69    70－79  80＋  

Fig・5・Rateso［donorcompJicatjonsassocia（edwithR2donation・DifTbrcncesbetweenovcmJ）ra暮esbelwecnsIJCCeSSivcagegroups  

aresigniIicantbe（WeenlJle20－（029－and30－tO39－yCargrOupSOn－y・  
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maypredictacomparablereductionin  
theinfrequent，but more serious  
SynCOPal－tyPeCOmPlicationsincluding  
LOCwithinjury．Thisassumption，Whne  

logical，hasnotyetbeenprovenbecause  
alargedatasetisneededtoevaluatethe  
effect of any preventive measure on  
in魚■equentbutmedica）lyrr）OreSerious  

COmplications．Regardless，eVen the  

COmmOn，miJd compJications are  
unp）easantfbrthedonorandreducethe  
JikeIihood of return donation thereby  
serving as a surrogate measure of the 
donation experience．15．17 Fina］1y，We  

notedJowercomp】icationratesinyoung  

donors（＜20years）donating RBCs by  

apheresis compared toWB donations，  
providinga rationa］eforfurtherst11dy  
and for possib］y expanding apheresis  
RBCdonationprogramsinco］1egesand  
hjgl－SCl－001s・  

Although b］00d collection estab－  

】ishmentswi］11ikclynotbeabletoe】imi－  

nateallrisktohcaJthyvoluntcerdonors，  
theyshol】JdcontiIlual1yfosteracllJture  

OrSafetyandmakeaconcer【edefrortto  

reducclherateofdonorcomplications，  
nc）†onJyforthedo11OrS’heaI†handwelJT  

beingbutaJso†oenhancetheJikelihood  

of their future donatjon．17 Thc ARC  

l－emOVIgilance program provides esli－  

111ateS Of the curre）lt risks associated  

WithWBandautomaledco】lectjonpro－  

Ceduresar）dlaysthefoundatjonofour  
ellbrtstoimprovcthedonationexperト  

ence．Establishmentofanationahlol10r  

hemovlgilance systcm may afford an  
OppOrtllnity ror syslemalicimprovc－  

Largehematoma  
16％  

Long LOC 

Fig．6・OutsidcTnedicalcarercporledartcrWr暮（A）imdau10matedPIJandR2collec－  

tions（B）．伍）WB（1，903cil＄eSOfout5iidelT］Cdicil］carein6，O14．472totaJWll  

COIIecti－IIIS；3・2perlO，（州I）．（8）Au10maled（Pu；R2；1911casesoIoutsidemedic山  

CiLrein677，777totalilu10mittCdco”ccIions；2．9perlO，000）．  
mentindonorsafbtyineverycollection  
Center．Ourcxpcrience，however，Cau－  

1ionsagainstdircctcomparisonor（IiLrcrentb）oodccnters  

intheabsenceofriskadjustmentfordol10rdelllOgraphics  
andconsiderationofdifferencesintheidentificiltion．c】as－  

S捕cation．andreportJngOfinjuries・  
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