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TheAmericanRedCrossdonorhemovigi1anceprogram：   

COmplicationsofblooddonationreportedin2006  
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looddonationbyhealthyvolunteersassuresthe  
availability ofbloodcomponents fortransfu－  
sion，Whichisacentraltenetofmodernhealth  

Care．Accreditingandregulatoryagencies（e・g・，  B  
BACKGROUND：TheAmericanRedCross（ARC）initト  

atedacomprehensivedonorhemovlg！lanceprogramin  
2003．WeprovideanoverviewofreportedcompllCa－  

tionsafterwholeblood（WB），aPheresisplatelet（PLT），  
OrautOmatedredcell（R2）donationandanalyzefactors  

COntributjngtothevariab‖itylnrePOrtedcomplication  

ratesinournationalprogram・  

STUDYDEStGNANDMETHODS：Complications  
recordedatthecollectionsiteorreporledaf（era‖oge－  

neicWB，aPheresisPLT，andR2donationprocedures  

in36reg10nalbIoodcentersin2006wereanalyzedby  
univariateandmultjvariatelogisticregression．  
RESULTS：Complicationsafter6，014，472WB，449，594  

PLT，and228，183R2procedurestotaled209，815，  

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

lO，000donations），reSPeCtively，thevastmajorityof  

whichwereminorpresyncopalreactionsandsmall  
hematomas．Regionalcenter，donorage，SeX，and  

donationstatuswereindependentlyassociatedwith  
COmPllCationratesafterWB，PLJandR2donation・  
SeasonaJvar］abilityincompIICationsratesa什erWBand  

R2donationcorretatedwiththeproportionofdonors  
under20yearsold．Excludinglargehematomas，the  

OVera”rateofmaJOrCOmPlicatjonswas7・4，5・2，and  
3．3perlO，000coLlectionsforWB，PLTandR2proce－  

dures，reSPeCtively．Outsidemedicalcarewasrecorded  

alsim‖arratesforbothWBandautomatedco‖ections  

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

CONCLUStON：TheARCdatadescribethecurrent  

risksofbIooddonationinamodelmulticenterhemovIg卜  

Iancesystemusingstandardizeddefinitionsandrepon，  
rngprotocoIs・Reportedreactionratesvariedby  

reg－OnaIcenterindependentlyofdonordemographics・  

limitingdjrectcomparisonofdifferentreg10nalb100d  
CenterS．  

JointCommissiononAccreditationofHealthcareOrgani－  

zations，Food and DrugAdministration rFDA】）identify  
bloodtranshlSionasacorehmctionessentialtoquality  
medical care and promulgate specific requirements for 
approprlateuSeOfbloodcomponents・Scientifice馳rtsto  
improvebloodsafetyhavedulyfocusedonthepatient－  
recipient of blood transfusion and have substantial1y  
reduced the risk ofinfectious disease transmission．  

Similarscrutinyhasnotbeenappliedtoreducingtherisk  
ofblooddonation，eVenthoughtheinfrequentoccurrence  
ofseriousln】uryafterblooddonationmayarguablynow  
rivaltheresidualriskoftransfusion－tranSmittedinfection．  
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Collectionsiteprocedures  
The36regionalbloodregionsfollowstandardprocedures  
forWBandautomatedcollectionsfromvolunteer，alloge－  

neicdonors．WBis co11ectedinto500－mLcollectionsets  

（Fenwal，IncリRoundIJake，IL；Pa11Medical，IncりEastHi11s，  

NY）．Themeanvolumeofcollectionis517±10mLwith  

tripscalesand524±10mLwithelectronicscales・Apher－  
esisplatelets（PIJ§）areco11ectedwithoneofthreeapher－  

esisdevices：Amicus（BaxterHealthcare，RoundLake，IL），  

Spectra（GambroBCTLakewood，CO），Or廿ima（Gambro  
BCT）．Automatedredcell（R2）proceduresfbr2－unitred  

ce11（RBC）collectionsareperformedwithAlyx（Fenwal，  
Inc．），Thma（GambroBCT），OrHaemoneticsMCS＋8150  

（Haemonetics，Braintree，MA）systems．PLTprocedures  
included plateletpheresis and plateletpheresis with  
infrequent plasma collection．PIJ／plasma／RBC couec－  

tions，Plasma／RBC collections，and automatedplasma  
and plasma／RBC co山ections were excluded from the  
analysis．   

Al1adversereactionsoccurrlngatthecollectionsite  
aremanagedbycollectionsta托documentedontheblood  
donation recordaccordingtotheclassificationscheme  
（Thblel），andcapturedinacentralelectronicdatabase・  
AlldonorsarealsoinstruCtedtocontacttheregionalblood  
center if they experience problems or have concerns 
abouttheirhealthafterdonation．Donorreactionsorln】u－  

riesreportedbythedonororthirdpartiesafterthedona－  
tioneventaremanagedbystandardprocedures，reViewed  
by a facility physician，and reported to the national  
hemovigilanceprogram・  

Cla＄Sificationschemefordonorcomplications  
The standardized class脆cation system fbr donor com－  
plications defines15reaction categories（Thblel）・The  

schemeincorporatesaseverityrating（minor，major）for  
reactiontypesinmostcategories，andeverycategorylS  
further divided into whether or not the donor received 

OutSide medical care．Minor complications typical1y  
resoIvewithinashortperiodoftime（e．gリ30min），andthe  
donorrecoverscompletelyatthedonationsiteand／oris  
managedsolelybyglVlngthedonorinstruCtionsforcare  
afteranin）ury（e．gりhematoma）occurs・M可OrreaCtions  

typICallyrequirefouow－upwiththedonorandreviewby  
ARCstaff，eitherbecausetheymaybemedicallymore  
seriousortheymaybemoreofaconcerntodonors（e・g・，  
lossofbowelorbladdercontrolduringashortLOC），eVen  
ifthereactionisnotmoremedical1ysignificantthan a  
minor complication・Presyncope deanes a varietyof  
SymptOmS（e．g．，pallor，1ightheadedness，dizziness，  
nausea）thatmayberelatedtovasovagalreactions，hypo－  
volemia，OranXietybutdonotprogresstoLOC・Thesmall  
andlargehematomasincludetruehematomas（e・g・，apal－  
pablemass），bruises，andinfi1trationatthevenlpunCture  
site．ReactionsclassiBedas“other”comprlSeaVarietyof   

Thebloodsupplydependsentirelyonthedailycom－  
mitmentofaltruisticvolunteers，Whoostensiblygalnlittle  
personalbenefitfromblooddonationbutareexposedto  
potentialriskofdiscomfort，COmPlications，andinrare  

CaSeS，ln）ury reSultingfrom the collection procedure．  

Approximately2to6percent ofallpresentingdonors  
experienceacomplication，mOStOfwhichpreviouslyhave  
been classified aslight，mild，Or minor reactions that  

resolveprompdybutarestillunpleasantbrthedonor・l－9  

Seriousln）ury OCCurSinfrequen叫but typical1y results  

fromalossofconsciousness（LOC），eitheratthedonation  

Siteorafterleavingthepremises．Donorcharacteristics  
that correlatewith highersyncopalcomplication rates  
afterwholeblood（WB）donationincludeyoungage，first－  

timedonationstatus，lowweightortotalbloodvolume，  

femalesex，andCaucasianrace，althoughthesemaynot  

al1beindependentpredictorsofreactions．6J10Changing  
populationanddonordemographicsduringtheperiod  
1996through2005revealedthatbloodcouectionfrom  
youngdonors，aged16to19years，WaSincreaslngWhereas  

blooddonationratesbyolderindividualswasdeclinlng・11   

lnlightofthesedemographictrends，bloodcenters  
Shouldcontinuouslystrivetoimprovethedonationexpe－  
rience for alldonors and should have an effectiveand  

COmprehensiveprogramtomonitordonorcomplications  
asthekeystoneofadonorsafetyprogram・Theimpor－  

tanCeOfdonoradversereactionshasbeenhigh1ightedin  
therecente馳rtsbytheAABBtoinitiateaUSbiovlgi1ance  
program・120urexperiencenowprovidesamodelsystem  

to assessthe advantages andlimitations ofanational  
donorhemovignanceprogram・  

Eachyear，theAmericanRedCross（ARC）hasnearly  

7million encounterswithindividuals who p．resent to  
donateWBorapheresiscomponentstoprovidemorethan  
40percentoftheUSbloodsupply・TheARCestablisheda  
nationalhemovigilanceprogramtosystematicallyanalyze  
donorcomplicationsatits36bloodregions・Wedescribe  
annualhemovlgilancedatafrom2006andanalyzefactors  
COntributing to variabilityin reported overa11reaction  
ratesinoursystem，WhichmayserveaSabasisforhlrther  
improvementsinhemovlgilanCeeffortstoprotecthealthy  
volunteerblooddonors．  

MÅTERIALSAND METHODS   
In2003，ARCinitiated acomprehensivehemovigilance  
PrOgramthatprospectivelycollects dataoneventsthat  
OCCuratthetin1eOfdonation，Orthatarereportedlater，  

including reports of donors receiving outside medical 
care．In mid－2005，the event definitions（Thblel）were  

modifiedtoincludecitrate reactionsforautomatedcol－  

1ectionsandthenationalreportingsystemwasupdated  
andfu山yimplemented．Thisreportdescribesdatagath－  

eredin thefirst ful1calendar year of the modified  
PrOgram・  
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TABLEl．Definitionsofdonorcom  lication＄★  

Briefdescnption  
CompllCat10n  Minorcategory  Major category 
Systemic（SynCOPaI－tyPe）：   

Symptomatic（PreSynCOPal，Prefaint）  

LOC  

Presyncopal or LOC with injury 

Pro10ngedrecovery  

PhIebotomyィelated   
Hematoma  

Nerveirritation  

SuspectedarteriaFpunc餌「e   

Systemic（Other）   
Citrate（automatedproceduresonly）  

PaHor，Weakness．Iight－headedness，   

dlZZiness，diaphoresIS，nauSea／vomiting，   
noしOC  

ShortLOC：lastinglessthanlmin．  LongLOC：lastinglminormoreor   
COmPIICatedbyseizuresorconvuIsions   
OrlossofbLadderorbowelcontrol．  

lnjury（e．g．，headinjury，fractures，   
abrasions．1acerations）associatedwith   
SymPtOmSOfprefaintorLOC．  

SymptomsofprefaintorLOCorother   
reactionthatdonot resoIvewithin   

approx．30min   

LargeこinvoIvedareameasuresmorethan   
2×2in．  

Suggestedbypain，tingllng，nUmbness，Or   
SharpshootingpalnSafterphlebotomy．  

Suggestedbyrapid（＜3min）bFeedtime，   
PUIsatilef．ow，andノorbrightredb100d．   

SymptomsofminorcitratepIuspro10nged   
OreXaggerated musclespasm（tetany），   
VOmiting．chesttightness・  

SmallこinvoIved area measures2＞ノ2in．or  

less．  

Citratereactronsthatpersistdespite  
interventionorareaccompanLedby   
additionalsymptomssuchasnausea，   
muscletightness，OrCramPIng．Citrate   
reactionsthatinvoIveperiora10r   
PerIPheraltingIEngOrnumbnessthat   
resolves with reduced flow rate or 

CaEciumarenotcaptured．  
Hives，itching，raSh，Orrednessofskin  

SymptomprofIIedjfferentfromestabIished   
CategOries（e，g．．anXiousness，   
hyperventilation．headache）．  

州e「glC  

Other reaction  

Symptomsofminora‖erglCreaCtions，PLus   
SWelllngOftheface，neCk，Orthroat；   
WheezIng；OrreSPlratOrydiHiculty．  

Symptomproflledifferentfromestablished   
CategOries（e．g．，Chestpain，   
thrombophIebitis）．  

★DonorcompIicationsarecIassifiedaccordingtotypeandseverity（minor，major）；CaSeSineachminorandmajorcomplicationcategoryare   
furthersubclassifiedwithrespecttotheneedforoutsidemedicalcare．  

reactionsorsymptOmSthatdonototherwisefitintothe  

establishedcategories・includingsuspectedthrombophle－  
bitisandchestpalnaSma】Or・Otherreactions・Forevery  
COmplicationcategory，OutSidemedicalcareisdefinedas  
medicaladviceortreatmentprovidedbysomeoneother  

than ARC staff（e．g．，emergenCy medical services，a  
primaryhealthcarephysicianorspecialist，Oranyhealth  
CareprOfessional），Whethersoughtindependentlybythe  
donororatthe advice ofARC staff・Donorsmayseek  
OutSidemedicalcareforreactionsthatarecommonand  

Self－1imitlng（e．g．．largehematomas），aSWellasthosethat  

are medical1y more relevant to their well－being（e．g．，  

SynCOpe一relatedinjuries）・  

the donor or a third party af［erthe donation event，  

inc】uding cases that receive outside medicalcare．All  

ma）OrreaCtions（Tablel）thatoccuratthedonationsite  

andal1reactions that are reportedto dlebloodcenter  
afterthedonorleavesthesitearecapturedonastandard  

CaSerepOrtform，investlgated，andreviewedbytheblood  

Centerphysicianand reportedin atal1yon a monthly  
basistotheNationalMedicalOffice．Ifadonorisrefbrred  

foroutsidemedicalcarebystafforlaterreportsthathe  
OrShesoughtorreceivedcarefromanyoutsidehealth  
Care prOvider，the complete blood donation recordis  

reviewed by the NationalMedicalOffice andis main－  

tainedin aseparatedatabase・Inthisreport，the actual  

medicalcare providedis notfurther differentiated and  
Variesconsiderably丘■OmSimplereassuranceoradviceto  

applywarm packs for the resolution ofhematoma to  
administrationofintravenousfluidsandhospitalization・   

ComplicationsassociatedwithallogeneicWB，apher－  
esisPIユandR2proceduresin36regionsfromJanuaryl，  

2006，tODecember3l，2006，Wereanalyzed；autOlogous  

andtherapeuticcollectionswereexcluded．Theanalysis  

Volume48，September2008 TF7ANSFUS10N1811   

Nationalhemovigilanceprogram  

Everymonth．the heITLOvigilanCe PrOgramat the ARC  
NationalHeadquartersMedica10餌cecompilesandana－  

1yzes data on donor complications followlngWB aLnd  
automated procedures that are either documented by 
COllectionsstaffatthetimeofdonationorreportedby  
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alsoexcluded49WBco11ectioneventsinwhichacitrate  

reactionwasrecordedbecausetheserecordsmostlikely  
representmiscodingormisclassificationofcomplications  
afterWBdonation，aSWellas43PIJdonationsand45R2  

donationsrecordedfor16－year－01ddonors，Donorage  
WaSnOtreCOrdedfor94WBand2PIJdonations．  

Complications experienced by donors before the 
donationprocessorunrelatedtophlebotomy（e．g．，inju－  
riescausedbyotheraccidentsatthesite）orexperienced  
byindividualswhodidnotdonateblood（e．g．，Canteen  

VOlunteers）wereexcludedfromtheanalysis．ThedenomiL  

natorforthenumberofdonationsofeachproceduretype  
was the number of satisfactory collections plus the 
numberofincomplete（“quantitynotsufBcient”）co11ec－  

tions・Donor complication rates were calculated per  
lO・000collectionsforminorandmaJOrCOmPlicationsand  

for cases receiving outside medical care for different 
donoragegroups．  

RESULTS  

DonationsanddonorcomplicationsatregionaI  
blood centers 

In2006，the donorhemoⅥgi1anCe PrOgramanalyzeda  
totalof6，014，472WB，449，594PI耳and228，183R2collec－  

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

12，282adverse reactions（348・9，577・5，and538・3per  
lO，000 donation），reSpeCtively・Minor symptOmatic  
（presyncopal）reactions accountedfor the m可Orlty Of  

COmplications（258．3perlO，000collections）forWB，and  
Smal1hematomas，forPIJandR2donations（377．Oand  

217・9perlO，000collections，reSPeCtively；Table2）．Exclud－  

1nglargehematomas・theoverallratesofma】OrCOmplica－  
tionswere7・4，5・2，and3．3per10，000co11ectionsfbrWB，  
PIユandR2procedures，reSpeCtively（Thble2）．  

Regionalandmonthlyvariabilityincomplications  
a什erWB donation  

The complication rates observed for WB donation in 

the 36 reg10nS demonstrated considerable reg10nal  
and month1y variability；the systemwide mean WaS  

348・9±140・7（range，145・9－679・5）complications per  

lO・000donations（Fig・1）・The overallWBcomplication  
ratesinthe36regionswerenormal1ydistributedand24  

regions were withinlstandard deviation（SD）ofthe  

mean，and34regionswerewithin2SDsofthemean（data  

notshown）・Foradversereactionsrecordedbyco11ection  
Staff，meanmOnthlyratesofreactionsatthedonationsite  

Variedoverawiderrangeforthesmall－andmedium－Sized  
regions（approx・57，000－207，000WBcollectionsperyear）  

COmparedtothelargestregions（with＞208，000WBco11ec－  

tionsperyeaけ  

Complicationratesacrossthesystemdemonstrated  
SeaSOnalvariation that was most pronouncedforWB  

donationandstronglycorrelatedwithdonorage・Specifi－  
Cal1ytheratesofsystemic（SynCOpal－tyPe）complications  
（i・e・，preSynCOpe，LOC．injury，prOlongedrecovery）andthe  

proportionofyoumgdonors（16－19yearsold）forWBand  
R2donationswerehigherinthespnngandautumncom－  
paredto thewinterand summer，Whereas the rates of  

phlebotomy－related complications remained constant  
throughouttheyear（Fig・2A）・Systemic（SymCOPal－type）  

COmplicationsafterWBdonationcorrelatedstronglywith  
theproportionofdonorslessthan20yearsold（R2＝0．96）  
andlogistic regression demonstrated thatthe model  

explainsaslgnificantpOrtionofthevariationinthedata  
（F＝248・00；p＜0・0001）・Month1yvariationwassubstan－  

tiallylesspronouncedforsystemic（SynCOpal－type）com－  

plicationsafterautomatedcollections（Fig．2B）anddid  
notcorrelateasstronglywiththeproportionofdonorsless  
than20yearsoldasobservedforWB（R2＝0．58；P＝0．004）；  
nocorrelationwasobservedforPIJdonations（R2＝0．03；  

p＝0．58）．   

Statistical analysis 
Complication rates for di鮎rent procedure typesand  
amongdifferentagegroupswerecomparedbycalculating  
Odds ratios（ORs）and95percent confidenceintervals  

（CIs；lnstat，GraphPad，IncりSanDiego，CA）・Linearregres－  
SionandanalysISOfvarianceforthecorrelationbetween  

theproportionofyoungdonorsandmonthlycomplica－  
tionsrateswasperformedwithcomputersoftware（SAS  
Version9・1・3，SASInstitute，Inc・，Cary，NC）．   

AmultivariateloglSticregressionanalysiswasper－  
formedtoidentifydemographicvariablesthatwereinde－  
pendentlyassociatedwithcomplicationsaf【erWB，R2，Or  

PIJdonationsusingsoftware（SASSTAT SASInstitute，  
Inc・）・Therewasaninverseandnonlinearrelationship  
betweendonorageandtherateofcomplications，and  
complications were disproportionately represented in 
donorsumderage20andfairlyconstantaboveage20・  
Consequently．the multivariate analysis consideredthe  

donorsintheagegroupsas16－year－01ds，17－year－Olds，  
youngadults（18－and19－year－01ds），andadultsineach  

Subsequentdecade（e・gリ20－29，30－39，uPtO80＋）．A“STEP－  

WISE”selection method was used to determine which  

effects enteredtheloglStic regression modelandalso  
Whiche鮎ctsremainedinthemodel，Asignificancelevel  

Ofnotgreaterthan0・05wasnecessaryforane鮎cttoenter  
intothemodelandasignificanCelevelofnotgreaterthan  
0・05wasnecessaryfbraneffecttoremaininthemodelat  
anylterationstep・TheregressionanalysesforWB，PIユ  

andR2proceduresevaluatedtheindependentvariables  
（regionalbloodcenter，donorage，SeX，donationstatus）  

andthedependentoutcome（anycomplication）．Outlier  
reglOnSthatperfbrmedfbwerthan150proceduresin2006  
WerenOtrePOrted（threereg10nS）intheR2model．The  

ARC Institutional Review Board determined that the 

researchwasexemptunder45CFR46，21CFR50．  
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TABLE2．Ratesofcom  licationsafterWBandautornatedcollections  erlO，000donations  

CompllCations  WB（6，014，472）  ApheresisPLlも（449，594）  R2（228，183）  

Systemic（SynCOPaHype）complications   
Presyncopal（SymPtOmatic，Prefaint）   
ShortしOC   
Majo「  

Long LOC  

Pro10nged recovery   
l■ト・‥、  

SystemIC（Other）complications   
C圧rate  

MlnOr  
Major   

A‖ergic（mino「，maJOr）   

Other（minp「・majo「）   

月／／ミリSfemJC  

Rate  
Numberofevents  
OR★（95％Cl）  

Phlebotomy－relatedcompIFCations   
Smallhematoma   

Majo「  

Largehematoma  
Suspectednerveirritat【On  
Suspected arterial puncture 

円1／ebofo〝γ一佗伝おd  

Rate  
Numberofevents  
OR（95％Cり  

月／／／℃∂C打0nS   

Rate   
Numberof events   
OR（95％Cl）  

几佃ノOr佗∂Cfわns   

Rate†   

Number of events 
OR（95％Cl）  

OuJs鵬med／ca／c∂／℃   
Rate   
Numberof events   
OR（95％Cり  

258．3   

7．9  

1∈主   

2．4   

1，1  

01  

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  

★ ORsshownforunIVariateanaEysescomparedtotherateforWBcollections  
†ExcIudingEargehematoma；Univariatecompansonofdonationtypes．  

A”ogeneicWBdonationandcomp［ications  
Themostcommoncomplicationsassociatedwithalloge－  

neicWBcollectionsweresystemic（SynCOpal－tⅥ〕e）reac－  

tions（272．1per10，000donations），mOSt Ofwhichwere  

mildsymptOmatic（presyncopal，prefaint）reactionsthat  

OCCurredatanoverallrateof258．3perlO，000donations  
（2・5％；Thble2）・Ofthemajorreactioncategories，themost  

frequently reported was prolonged recovery（2．4per  
lO，000donations）orIJOCformorethanlminute（1．8per  
lO，000 donations）・The overallcomplication rate  

decreasedwithincreasingdonorage（Fig．3）forbothfirst－  
timeandrepeatdonors（datanotshown）・   

Youngdonors（＜20yearsold）accountedfor874，922  

（14．5％）WB donationsin2006and had a significantly  

higherreactionratethanolderdonors（Fig・3）・Ananaly－  

Sisofcomplicationsintheseyoungdonorsispresented  
elsewhere・10 Multivariate analysis connrmed that  
reglOnalbloodcenter，age，SeX，andfir＄t－timedonation  

status are independent correlates for adverse events 
（Thble3）・Donor age was the strongestindependent  

predictorofcomplications；theeffectofage efFectively  
leveled off above age 40，although the differences  

betweenagegroupswassti11sigmificant．Othervariables，  

including donor race，height，and weight，Were nOt  
availableonal1donationsforinclusioninthisanalysis・  

Theoveral1complicationratewaslowerbutthepropor－  
tion ofsmal1hematomas was higherinthe older age  

group（＞60 years）compared to younger age groups  

（Fig・3）．  

0verall，1，903WB donors had outside medicalcare  

documented aftera complication，fora rate of3・2per  

lO，000collections・Forty－Sixofthesedonorsreportedhos－  

Pltalizationafterdonation．Theobservedrateofreported  
OutSidemedicalcarea托erWBdonationwashigherafter  

first－time（5・7perlO，000）comparedto repeat（2．6per  

lO，000）donations（OR，2．2；95％ CI，2．0－2．4）．Major  
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SynCOPal－tyPereaCtions（longLOC，LOCorpresymCOpe  
with呵ury，PrOlongedrecovery）accountedforapproxi－  
matelyhalf（46％）ofallreactionsassociatedwithoutside  

medicalcare（Fig．6A）．  

Automatedcollectionproceduresand  
donor complications 

The most common complications associated with PIJ  

andR2donationswerehematomas，fo1lowedbysystemic  
CitrateandsyncopalーtypereaCtions（Thble2）．Therateof  

SyStemicreactionswaslowerforPIJdonations（OR，0．69；  

95％CI，0．68－0．71）andslightlybutsignificantlyhigherfor  

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

WBcollectionsinapairwise，univariateanalysis（Thble2）．  

The rate ofma）OrreaCtions，however，WaS Significantly  

lowerforboth PIJ（OR，0．70；95％CI，0．61－0．80）andR2  

（OR，0．45；95％CI，0．36－0．57）collections．The rate of  

OutSidemedicalcarewasnotsignificantlydi飴rentforPIJ  

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

Per10，000）co11ections（Thble2）．   

AswithWB donation，yOunger donorswere more  
likelytoexperiencecomplicationsaf［erPIJ（Fig．4）andR2  

（Fig・5）collection，buttheinfluenceofageontherateof  

donorcomplicationswasconsiderablylesspronounced．  
Multivariate analysis confirmed that regional blood 
Center，age，SeX，andfirsトtimedonationstatusareinde－  

pendentcorrelatesforadverseevents（Thble3）．Agewasa  
StrOngindependentpredictorofcomplications，butthere  

WerenOdifferencesincomplicationratesinagegroups  
aboveage50fbrR2andaboveage30forPIJdonation．  
Significant differences were obseⅣed among reglOnal  

bloodcenters．  

Theobservedrateofreportedoutsidemedicalcare  
WaS nOtdifferent forWB（3．2per10，000）compared to  

automatedprocedures（2・9perlO，000），butthecomposi－  

tionofreactiontypesdiffered・Phlebotomy－relatedcom－  

plications（1arge hematoma，POSSible nerveirritation）  

accountedfor39percentofoutsidemedicalcarereported  
afterautomatedco11ections（Fig．6B）．Eightofthese198  

donorsreportedhospitalizationaf（erdonation．  

DISCUSS10N   

Asafeandadequatebloodsupplyencampasseseffortsto  
minimizetherisktotheblooddonoraswe11asthetrans－  

fusionreclplent・Thepresentanalysisrepresentsthe負rst  

reportofthecomprehensiveARCdonorhemovlgi1ance  
program・The data con丘ml山e overallsafetyofblood  
donationandprovideanestimateofriskcurrentlyassociT  
atedwitha】logeneicWBandautomatedco11ectionproce－  

dures・Wehaveusedthedataintemallyforprogramand  

PrOCeduredevelopmentandhavesharedthedataexter－  
na11ywi血various organizationstoevaluatedleimpact  

Of regulatory guidanceandinform public policy．For   

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

Regionsbytotarco‖ections  

Fig・1・VhriahilityinrateofcomplicationsaLmOngARCblood  

CenterS・The36regionaJbloodcentersareorderedbytotal  

COllectionsin2006aLndplottedagainsttheirmeaLJlmOnthly  

OVeral1complicationrateperlO．000collections．Barsshow  

themaD’in11mandmiLlimllmmOnthlycomplicationratefor  

eachcenter．  
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Fig・2・Seasonalvariabilityhdonation－relatedcomplicadons  

COrrelateswiththeproportionofyotmgdonors．（A）W8；  

（Jl）R2・（●）Systemic（SynCOPal－tyPe）complications；（▲）  

Phlebotomy－relatedcomplications；（■，dottedline）propor－  

tionofdonorslessthaLn20yeaJ・SOld．  
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TABLE3．Multivariate［0  res＄ion anal  Si＄Ofdonorcom  ,lications 

WB  R2  Apheresis PLTs 

Point estimate  95％Wald Cl  Pointestimate  95％Wa］dCI  Pointestimate  95％WaldCI  

3．42  3．14－3．73  

3．33  3．07－3．62  

311  2．87－337  

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  0．73－087   

1．00（referent）   

0．56  0．55－0，56  

1・00（「efe「ent）  

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．掴一3．67  

1．84  0．98－3．46★  

1．81  0．96－3．41★  

1．69  0．89－3．23★   

1．00（referent）   

0．64  0．60－0．68  

1▲00（「eferent）  

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）   

053  0．52－0．55  

1LOO（referent）  
Donation status   

Fl「St  2．00  1．98－2．02   

Repeat  lOO（referent）  
Region  

1．33  1．25－1．40  2．04  1．83－2．28  

100（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．封★  

5．34  3．72－7．68  

3．52  2．60－4．77  

1．00  0．72－1．38★  

0．89  066－1．19★  

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．朗  

1．91  1．39－2．63  

1．39  103－1．87  

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（referent）  

100（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  1．61－2．08  

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  

064  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  

222  1．91－2．56  

0．81  0．70－094  

2．22  1．93－2．55  

2．69  2．35－3．09  

0．44  0，34－0．56  

2．06  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（referent）  

0．90  0．86－0．94  

2．00  1．90－2．10  

0．90  0．86－0．95  

1．11  1．06－1，16  

0．82  0．78－0．86  

2．12  2．01－2．24  

2．46  2．35－2．58  

0．84  0，80－0．88  

0．54  0，51－0．57  

0．85  0．81－0．90  

1．96  1，87－2．06  

1．25  1．19－1．31  

1．10  1．05－1，16  

0．44  0．42－0．47  

0．82  0．78－0．86  

1．40  1．33－1，46  

0，59  0．56－0．62  

120  114－1．26  

0．79  0．74－0．84  

0．93  0．89－0．98  

1．39  1．32－1．46  

0．94  0．89－1．00  

1．98  1．89－2．07  

0．62  0，59－0．66  

2．39  2．27－2．52  

1．24  1．17－1．30  

1．36  1．29－1．43  

1．33  1．27－1、40  

1．10  1，04－1．17  

1．64  1．56－1．71  

1．30  1．24－1．37  

1．05  0，99－1，12★  

1．10  1，05－1．15  

2．15  2．04－2．26  

0．69  0．65－0．73   

1▲00（「efe「ent）  
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★Notslgnifjcant  

Ourexperiencealso delineates thelimitations ofa  

nationalhemovlgilanceprogramandidentiBesopportu－  
nitiesforfutureimprovementthatmaybetrackedbythe  
program・Theapproachtoclassifythetypeofcomplica－  
tionratherthantocapturespecificslgnSOrSymptOmS  
Simplifiesdataco11ection，butwerecognlZethatourdefi，  

nitionsofdonorcomplicationsarenotmutuallyexclusive；   
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forexample，donorsintheprolongedrecoverycategory  
mayalsohavehadLOCasafeatureoftheirreaction．．This  

redundancyleadstohavingmorethanonecodethatcan  
beusedtodescribeareaction；inaddition，mOrethanone  

typeofreactionispossible．Inbothcircumstances，Staff  

is instructed to record the reaction based on the most 

SeVere SymPtOmS・This subjectivityin evaluation and   
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Donorage（years）  

Do爪Or  16   17  18－19  20－29  30－39  40－49  50－59  60－69  70－79  80＋   
age（years）  

Tota】  46，274  404，033  424，615  812，190  822，429  l，319，311  l，314，912  616，876  223，185  30，553   
donadom5  

Fig・3・RatesofdonorcomplicationsassoclatedwithaIlogeneicWBdonation．Theoveral1ratesaresignificantly（p＜0．05）dl鮎rent  

betwe声neaChsuccessiveagegroupIeXePtt光tWeenthe60－tO69－and70qto79－year喝egrOupS・  

example，thelowerratesofseriousreactionswithauto－  

matedPIJcollectionscomparedtoWBcollectionsserved  
asthebasisforaresponsetotheFDAdraftguidanceon  
COllection ofPIJ§by automated methods13to demon－  

StratethatadditionalrequlrementSformedicalsupervi－  
sion at the collection site were unwarranted and would 

unnecessarily restrict PLr co11ection and avauability  
These datasupporttheconclusions reachedbyodlerS  
that plateletpheresisis associatedwiththelowest rate  
Of systemic reactions compared to other collection  
PrOCedures・14  

The AABB has proposed the establishment of a  

nationalbiovigilanceprogramthatwouldincludeadonor  

adversereactioncomponent．12Thenationalcollectionof  

donorcomplicationdataiscurrentlyconstrainedbythe  
differentdefinitionsofreactionsanddatacollectionpro－  
Ceduresin use byblood centersin the Umited States，  
Whichpreventsdirectcomparisonsbetweenthecompli－  
Cationratesreportedbyvariousbloodcollectionagen－  
Cies・Wenowdemonstratethateveninalargemdticenter  
SyStem utilizing standardized protocoIs，COnSiderable  

VariabilitylSqPparentinreportedreactionratesamOng  
di鮎rentregionalbloodcenters．ReactionratesareknoⅥm  

tovarywithdonorage，gender，raCe，Weight，andfirst，  

timedonationstatus・6．10AmaJOrSOurCeOfthevariability  

We Observed between reg10nS relates to donor demo－  
graphics，aSevidentbythestrongcorrelation ofhigher  

reacdonrateswith山ehigherproportionofyoungdonors  
inspnngandfal1comparedtosummerandwinter．Nev－  
ertheless，WeShowthatthebloodreg10nWaSalsoinde－  
pendentlyassociatedwithcomplicationsseparatefrom  
donorcharacteristics（age，donationstatus，andsex），Sug－  

gestlngthatregionalpracticesmayaffectthelikelihoodof  
reactionsortherecognltionandreportlngOfthosereac－  

tions. Regional variability likely cannot be eliminated 

because oftheinherent subjectivltyln eValuatingand  
recordingdonorcomplications．Anycomparisonofcom－  

plication rates between different regional centers, for 
example，tOeValuatestaffperformanceorcomparecol－  
1ectionequlpment，COuldbemisleading．Despitethevari－  
abilityamOngreglOnS，datafromanindividualregionora  
Sma山subsetofregionsinamorecontrolledoperational  
trialhaveprovenusefu1toevaluatedonorcomplications  
associatedwithimplementationofnewco山ectionproce－  
duresornewequipment（datanotshowl）．Furtheranaly－  
Sis ofthe reglOnalvariability mayprovideinsightinto  
PraCticesconsistentlyassociatedwithlowercomplication  
rates．  
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Fig・5・RatesofdonorcomplicationsassociatedwidlR2donation・Di恥rencesbetweenoverallratesbetweensuccessjveagegroups  
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maypredictacomparablereductionin  
theinfrequent，but more serious  
SynCQpal－typeCOmplicationsincluding  
LOCwithinjury．ThisassumptlOn，While  

loglCal，hasnotyetbeenprovenbecause  
alargedatasetisneededtoevaluatethe  
effect of any preventive measure on 
infrequentbutmedical1ymoreserious  
COmplications．Regardless，eVen the  

COmmOn，mild complications are  
unpleasantforthedonorandreducethe  

likelihood of return donation thereby  
SerVlngaS a SurrOgate meaSure Ofthe  
donation experience・15p17 Finally，We  

notedlowercomplicationratesinyoung  
donors（＜20years）donating RBCs by  

apheresiscomparedtoWBdonations，  
providingarationaleforfurtherstudy  
aLnd for possibly expanding apheresis  
RBCdonationprogramsincollegesand  
highschooIs．  

Althoughblood collection estab－  
1ishmentswⅡllikelynotbeabletoelimi－  
natea11risktohealthyvolunteerdonors，  

theyshouldcontinuallyfosteraculture  
Ofsafbtyandmakeaconcertedefhrtto  
reducetherateofdonorcomplications，  

notonlyfbrthedonors’healthandwell－  

beingbutalsotoenhancethelikel山00d  
of their future donation．17 The ARC  

hemovigilance program provides esti－  
mates of the current risks associated  

withWBandautomatedcollectionpro－  
Ceduresandlaysthefoundationofour  
effortstoimprovethedonationexperi－  
ence．Establishmentofanationaldonor  

hemovigilance system may afford an  
OppOrtunlty for systematicimprove－  

Largehematoma  

16％  

Long LOC 

Fig・6．OutsidemedicalcarerePOrtedafterWB（A）andautomatedPIJaLndR2collec－  

tions（B）．（A）Wll（1，903casesofoutsidemedicalcarein6，014，472totalWB  

COllections；3・2per10，000）・（8）Automated（PllR2；198casesofoutsidemedical  

Carein677，777totalautomatedcollecdons；2．9perlO，000）．  
mentindonorsafetyneverycollection  
Center．Ourexperience，however，Cau－  

tionsagalnStdirectcomparisonofdifferentbloodcenters  
intheabsenceofriskadjustmentfordonordemographics  
andconsiderationofdifferencesintheidentification，Clas－  

Si且cation，andreportingofinJuries・  
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