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では低体重の献血者でⅤⅧ発生率が高い傾向があ  

るが，その頻度は全体量において1％以下であり，  

400mL献血のそれとほぼ同じ値である。現在のわ  

が国の体重と採血量に関する基準では，成分献血  

者の安全性は十分確保されていると考えられる。  

Tomitaらの報告では，循環血液量の少ない女性  

でⅤVR発生率が4％を超えている。われわれは循  

環血液量を調べていないが，その算出値の大きな  

要素となる体重について調査した。その結果，再  

来の女性ではⅤVR藤生率が低体重で非常に高いと  

いうことはなかった。初回献血者では，すべての  

体重でⅤVR発生率が5％以上と非常に高いので，  

初回献血者の割合が多くなることの方がⅤⅥミ発生  

数に大きな影響があるのではないかと考えられ  

る。   

われわれは初回の成分献血でⅤVR発生率が非常  

に高いことを認めたが，このことは献血者の安全  

上問題である。それとともに，一度ⅤVRを起こし  

た献血者はその後に献血をすることが少ないとい  

う報告もあり臥18），血液の安定供給という点でも  

間葦であると考える。英国の基準では，過去2年  

以内に全血献血を行い副作用のなかった人に成分  

献血を適用している19）。わが国でもそめようなこ  

とを考慮する必要があるのではないかと考える。  

また，採血機種によってⅤVR発生率に差があるか  

どうかも今後に残された問題である。  

可能性がある。なお，Tomitaらの用いた採血機種  

はいずれもHaemonetics社のMCS－3PあるいはCCS  

であるので間歓方式であると思われる。今後，成  

分献血におけるⅤVR発生率を論ずるときに採血機  

種の差も調べる必要があると考える。   

成分献血におけるⅤVR発生率と年齢との関係を  

見ると，いずれの年齢においても男女とも初回献  

血者のⅤⅤ紆発生率が再来献血者のそれより高く，  

また初回の全血献血のそれよりも高かった。とく  

に，60歳以上の女性で初回献血者9人のうち4人  

（44％）がⅤVRを起こしており，60歳代で献血が初  

めての女性に成分献血を適用することについて，  

至急検討する必要があると考える。Tomitaらは  

45歳以上の女性の成分献血にⅤVRが多いと報告し  

ているが，われわれの検討では再来献血に限ると  

そのような傾向はみられなかった。むしろ，全血  

献血にみられるように加齢に伴って減少する傾向  

がみられ，その頻度は全年齢とも5％未満であり，  

初回の成分献血者のように非常に高いということ  

はなかった。   

成分献血におけるⅤVR発生率と体重の関係を見  

るとすべての体重において，初回献血者のⅤVR発  

生率は再来の成分献血や初回の全血献血のそれよ  

り高かった。また，その頻度もほとんどの体重で  

5％を超えており，初回献血者への成分献血の適  

用を再検討する必要があると考える。再来の男性  
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Vasovagalreactionsinapheresisdonors  
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lood donors occasionally have adverse reac－  
tionssuchasweakness，Pallor，nauSea，SWeaト  

ing，and faintlng during or after blood with－  

drawal．1▼2Thesesymptomsaregenerallycal1ed  B  
BACKGROUND：Theincidencerateofvasovagalreac－  
tions（VVRs）jnapheresisisknowntobehigherin  

WOmenthaninmendonors．VVRsinwomenapheresis  
donorswerethereforeana（yzedtofindoutpossibIefac－  

torsfortheirhighincidence．  
STUDY DESIGN AND METHODS：VVRincidence was  

COmParedbetweenwholebIood（WB）andapheresis  

donationinrefationmainlytoageandcircuIatoryblood  

VOIume（CBV）．lnaddition，b100dpressureandpulse  

rateweremeasuredduringapheresis．  

RESULTS：lnWBdonors，theVVRincidencewasO．83  

andl．25percent，WhileinapheresisdonorsitwasO．99  
and4．17percentinmenandwomen，reSPeCtively・The  

VVRjncidencedecreasedwithageinWBdonors，but  
agedependencewasveryweakinapheresisdonors．ln  
elder（ywomen，theincidenceincreasedwjthrepeating  

CyCleofapheresis．Therewerethreedifferentpatterns  
Ofpulsefluctuationduringapheresis，thatis，Stable  

（typeA），increasedrateduringb100dwithdrawal（type  

B），andirreguIarpattern（typeC）．EIderlywomendonors  

anddonorswhosufferedfromVVRsmostlyshowed  
typeBfluctuation，Therewasnopa什icularfluctuationin  

bloodpressureinrelationtoapheresiscycles・  

CONCLUS10N：TheVVRincidenceratewasparticu－  

larlyhighinwomenapheresisdonorsover45yearsold  
andincreasedwithrepeatingcyclesofapheresis．  
Sma”erCBV，highsensitivityof10W－PreSSurebarorecep－  

tors，andcjtrateeffectsoncardiovascu（arreflexmightbe  

ma］OrfactorsinvoIvedinthehighincidenceofVVRs・  

VaSOVagalreactionsNVRs）．TherateofincidenceofVVRs  

hasbeenanalyzedmain1yonthewholeblood（WB）doT  
norsandreportedtobehigherinyoungerdonorsandat  
the丘rst time of donation．2L4The contribution ofother  

factors such asbodyweight andblood pressureisless  
Clear．1thasbeenreportedforJapanesedonorsthatthere  
isno clearsexdifferenceofVVRincidenceinWBdonors  

（1．70％inmen，1．85％in women），but that the rate of  
VVRsin apheresisis significantly higherin women  
（4．04％）thanmendonors（1．24％）．4Fai1ureofpropercir－  

CulatorycornpenSationbytheautonomicnervOuSSyStem  
maybeanimportantfactorresponsiblefortheVVRs，but  
the mechanisms underlylng these reactions are sti11  
mostlyunclear．Inthepresentstudy，therefore，theVVR  

incidencewasdemographical1yaJlalyzedmainly・Onthe  

apheresisdonorsinourbloodcenter・Inadditiontothis，  

bloodpressureandpulserateweremeasuredto deter－  
mineifcharacteristicalterationsoccurredduringapher－  
esis．  

MATERIALS AND METHODS  

Thedataaccumulatedfromthevoluntaryblooddonors  
WereanalyzedfortheincidenceofVVRsinthepopula－  
tion of WB donors（a totalof20，025men and8，164  

WOmenduringal－yearperiodin2000；including200and  

400mLphlebotomy）andin apheresis donors（14，523  

men and6，722women；COmbinedplasma t68・l％］and  

Plateletcollection［2l．9％】），duringthe3－yearperiod1999  

to2001．TheequlpmentuSedforapheresiswaseithera  
multicomponentsystem（MCS3P）oracomponentcol－  
lectingsystem（Haemonetics，Tokyo，Japan）・Therewas  

littlefunctionaldifferencebetweenthesemachines．VVRs  

Were judgedfrom donor’s symptOmS describedin the  
introduction byexperienced nurses・mSWeremOStly  

relativelyminorandsymCOpalepisodesonlyoccurredina  
fewperCentOfVVRdonors．TheVVRincidenceratewas  
Calculatedforeachageorforthecirculatorybloodvol－  
urne（CBV）ata100－mLstepandaveragedateachrange  

indicatedinthefigures．Numericalvaluesareexpressed  
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asmeans±SD・Thedataapproximatedmostcloselyto  

normal distributions when examined with the Koト  

mogorov－Simirnovtest．Significanceofthedifferencewas  

testedbywithtwo－tailed，unpairedt－teStSandthelevelof  

SlgnificanCeWaSSetatP＜0・05・  

TheCBV（inmL）wasestimatedbyfbllowingequa－  

tionsproposedbyOgawaetal．5forJapanesepeople：  

CBV＝168H3＋50W＋444formen  
CBV＝250H3＋63W－662forwomen  

WhereHisheight（m）andWisweight（kg）．  

Bloodpressureandpulserateweremeasuredauto－  
matical1yeverylminuteduringapheresisin42men（19－  

67yearsold）and72women（18－69yearsold）withaau－  

tomaticbloodpressuremonitor（Paramatec，PS－230）．The  

reliabilityofthepulseratemeasurementwasconfirmed  
bythesimultaneous electrocardiograph measurements  
inthreedonors・Allprocedureswerefu11yexplainedbe－  

forehandandcarriedoutondonorswhoagreedtopar－  
ticIPateinthestudy．  

RESULTS  

InFig・1，theincidenceofVVRsthatoccurredinWBand  

apheresis donation was compared between men and  
WOmen donorsofdi鮎rentages．Theincidencerateof  
VVRs associated with WB donation decreased withad－  

ⅤanCing age bothin men andin women．In contrast，  

therewasnosuchacleartendencyinVVRsinapheresis  
anddleVVRincidencerateinapheresiswasmuchhigher  
inwomenthanmen，particularlylnelderlydonors・The  

meanincidenceofVVRsofWBdonorswasO・83percent  

inmenandl．25percentinwomen，Whilethatofapher－  

esisdonorswasO・99percentinmenand4・17perCentin  

WOmen．Theseincidenceratesweresimilartothosepre－  

Viouslyreported・4  

TherelationshipbetweentheVⅥiincidenceandage  

inapheresisdonorsdiffereddependingontheapheresis  
CyCle（Fig．2）．Inmendonors，the山cidenceofVVRsthat  

OCCurred during the first and second cycles decreased  
WithageandwassimilartotheWB donationshownin  
Fig・1，butitwasindependentofageatthethird－fourth  

CyCles．Inwomen donors，theincidencealso decreased  

withageatthefirstcycle，butitwasindependentofage  
atthesecondcycleandincreasedslightlywithadvanclng  
ageatthethirdtofourthcycles．Therewasaclearten－  

dencyforVVRstooccuratalaterstageofapheresiswith  
advanCingage・  

msareknowntooccurmorefrequentlyin nrst－  
t血1e donorsthanin repeated donors・2．4・6However，in  

WOmenaPheresisdonors，therewasnoslgnincantdiffer－  

ence in the number of previous donations between 
healthyandVVRdonors．Nearlyallofthewomenapher－  

esisdonorsover45yearsoldwho suffered仕omVVRs  

donated repeatedly（mean，24．8times）andVVRs were  

detectedinonlyonefirst－timedonor（10f45）．  

ThehighrateofVVRsinwomendonorsinapheresis  
COuldpartlyberelatedtothefactthattheCBVisslgnifi－  
Cantlyless（approxリ20％）inwomenthaninmendonors  

（Tablel）．ThemeanCBVofthedonorswhosu脆red丘・Om  

mswasalsoslightlyless（approx．，4％）thanthatofthe  

COntrOldonorsandthedifferencesweresignificant（p＜  

0．01）bothformenandfbrwomendonors．  

4
 
 
 
3
 
 
 
2
 
 
 

言
）
正
＞
＞
 
 

2
 
 
 
 
「
8
 
 
 
 
一
一
 
 

｛
竺
∝
＞
＞
 
 

柑－ 25－ 35－ 45－ 55－  18－ 25－ 35－ 45－ 55－  

24 34 44 54 69  2∠134 4ヰ 54 69  

Age（year＄）   

Fig．l．VVRincidcncerateinrelationtoageinW8and  

apheresisdonors．Notethatinmendonorstheincidence  

decrea＄edwithadvanClngageSbothinWBaJldinapheresis  

donation，butthatinwomendonorstherewa＄alargedi蝕ー－  

encebetweenWBandapheresisdonation．Thedlf鮎rence  

WaSSi騨1iLicant（P＜0．05）betweentJwyoungerthreeranges  

OfWBdonorsandmenapheresisdonorsむ1dalsobetween  
35－and44一社md55－tO69－year－01dwomenapheresisdonors．  
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A写etye8呵   

Fig．2．Therelation＄hipbetweenVVRhcidenceandageat  

di恥rentstagesofapheresis・hyoungerdonor＄．VVR＄inci－  

dencedidnotdi恥rmuchatdifrerentcyt＝1esofapheresis・In  

COntraSt，01derdonorstendedtoexperienceⅥ用satalater  

StageOfapheresis．Asi騨IincantdifferencewaLSindicatedby  

thepvalueoflessthanO．05．Thedi恥rencebetween18－and  

24－and25－tO34－year－01dmendonor＄atthesecondcycle  

WaSdsosi騨1i丘cant（p＜0．05）・  

」   
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The relationshipbetweentheCBV  
and VVRincidence was comparedin  
WBandapheresisdonation（Fig－3）・In  

men，therewasatendencyfortheinci－  

dence ofVVRsto decreasewith1arger  
CBVbothinWB andin apheresis do－  

nors，Inwomenapheresis donors，the  
CBVdependencywasweakerinapher－  
esis compared with WB donors. 

CBVdependencyoftheVVRinci－  
dencewasgreaterin01derthanyoung  
women donors．Theincidence rate of  

WOmen donors over45years old was  
4．8，2．8，andOpercentwithCBVof2600to3700，3800to  

4300，andgreaterthan4400mL．respeCtively・Incontrast，  

inthedonorsbe】ow45yearsold，itwas5・1，3▲6，andl・9  

percent，reSpeCtively・Inmendonors′SuChacleardiffeト  

encewas notdetected．  

The relationship between CBV and VVR incidence 
duringthefirstandthesecondtofourthcyclesofapher－  
esisdifferedbetweenwomendonorsyoungerando】der  
than45vearsold，aSShowlil－Fig・4・Below45yearsof  

age，apprOXimately25percentofVVRs occurred atthe  
first cycle relativelyindependent ofthe CBV，Whereas  
OVer45yearsofage，OnlylOperCentOfVVRswereob－  

SerVedatthefirstcycle．Inwomenover45yearsold，the  

VVTtincidencewasmuchlessinthedonorshavingCBVs  
greaterthan3800mL．  

mincidence during apheresisin women donors  
OVer45yearsoldwasrelativelyhigh（seeFig・1）．particu－  

1arlyatthelaterstageofapheresis（seeFigs・2and4）・To  
investigate the possible mechanisms underlying these  
factors・bloodpressure andpulserate were measured  
duringapheresisin72women（19－36years old，n＝53；  

40－69yearsold，n＝19）and42mendonors（19－27years  

Old．n＝27；44－67yearsold，n＝15）．  
Typicalexamples ofbloodpressure and pulse rate  

recordedduringapheresisareshowninFigs・5Aand5B，  

byaveraglngValuesobtainedfromfivedonors・Systolic  

bloodpressuregradual1ydecreasedbyabout15mmHgin  
lOto15minutes af［erstartingapheresisandthen be－  

Came mOre Orless steady．Diastolic pressure also de－  

creasedwithtimeatthebeginnlngbutitsdegreewasless  
thansystolicpressure・Irregularfluctuationswereo杜en  
Observedindiastolicpressure．Noclearchangewasob－  

servedinrelationtobloodwithdrawalandreturnbothin  

systolicandindiastolicpressure・Aparticularpatternof  

bloodpressurecouldnotbeusedforpredictionofVVR  
OCCurrenCe，   

Incontrasttobloodpressure，bloodwithdrawalaf－  

fectedthepulserate・Threedifferentpatternsofchanged  

Pulseratewerefoundduringapheresis・Onepatternwas  

areasonablystableratethroughoutapheresis（typeA），aS  

showninFig・5A・Thesecondshowedanincreaseinpulse  

rateduringwithdrawalanditsrecoveryduringreturnof  
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Fig・3・mincidenceinrelationtoCBVinWBandapheresis  
donation．TheCBVwascalculatedbytheequationsde－  

＄Cribedinthemethod．Thesi騨1i且canceofthedifferenceis  

indicatedbyp＜0・05．  
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Fig．4．mincidenceinrelationtoCBVbefore（且rstcycle）  

andaftertheendof丘ー＄tCyCleofapheresis（SeCOndcycle）in  

WOmendonorsbelowandover45yeafSOld．Notethehigher  
incidencewithsmallerC8VaJldalsoafterthefirstcycleof  
apheresis．  
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Fig・5・BloodpresstueaLndpd＄eratemeaSuredeveryl  

minuteduringapheresis，aVeragingfrom丘vewomendonors  

Whosepulseratewa＄Stable（朗andincrea＄ed（Jl）during  

bloodwithdrawal．（◆）Systolicand（▲）diastolict）loodpres－  

Sure；（■）p山serate．  

▼－ （⊂〉  て「・ （0 1－ （£〉  r （ロ ・－－  q〉＋＋▼－  くロ  ー  
・－  ▼－  N  くu  の 〔つ  寸  寸  u一  肌  く工I  

Mjnute   

Fig・6．仏‖1loodpressureaLndpulseratehawomendonor  

（43yearsold）whosu脆redfromVV馳durhgthethirdcycle  
Ofbloodwithdrawal．VVRswereaccompaniedt）ytaChycaLrdia  

andloweredbloodpressure，andthentachycardiawasfol－  
lowedbyprolongedbradycardia．ThedonorwaslaiddowIl  
natun山recoveけ．（B）Amo血erexampleorVⅥb（a20－year－  

01dwomandonor）．ⅤVRsocctJrredwhenshestartedtoleave  

thebedandwereaccompaniedbybradycardiaaLndhypoten－  
＄ionfo1lowingtransienttachycardla・Bothdonor＄Showedan  

increaseiJIPuIserateduringbloodwithdrawaI（indicatedby  
horizontaJbars）．（◆）Systolicand（▲）diastolicbloodpres－  

Su爬；（■）pulserate．  

tively・Incontrast，inmendonorsover40yearsoldJ40  

PerCentWeretypeB（60f15）and60percentweretypeA・  
ThemeanCBVofthedonorsshowingpulserate臥1C－  

tuations（typeB）wasless（about7％）thanthoseshowing  

Stablepul＄erate（typeA）bothformenandforwomen  

donors（Table2），andtheirdifferencesweresigni艮cant  

（pく0．05）．  

ThepulseratedataonVVRswereobtainedfromsix  
WOmen（20－43yearsold）andtwomendonors（23and44  

yearsold）．Theya山showedthepulseratefluctuationsof  

thetypeBbeforetheappearanceofVVRs，aSShownin  
twoexamplesillustratedinFigs．6Aand6B．Thedonors  
ShowninFig．6werekeptinbedhorizontal1yuntilthey  
recovered，without medication．TypicalVVRs were ac－  

COmPaLniedbymarkedbradycardiaandperiodsofhypo－  
tension ofvarious durations．The mean CBV ofdonors  

TABLE2・CBV（mL）indonorsshowingstablepuJ＄e  
（typeA）andfJuctuatingpuJserate（typeB）during  

hore＄i＄andin VVRdonors★  

Men   
TypeA   
TypeB   
VVR  

Women   
TypeA   
TypeB   
VVR  

4（∋57．3±284．3（∩＝20）  
4347・1±391・7（∩＝19）  
4160．8±458．6（∩＝2）   

3819．1±387．0（n＝21）  
3550．9±341．1（n＝41）  
3535．6±248．6（n＝6）  

ThedifferencesofbloodvolumebetweentypeAandtypeB  
donorswerestatistica”ysignificant（P＜0．05）forbothmen  
andwomendonors．TherewasnodjfferenceinbloodvoJume  
betweenVVRdonorsandtypeBdonors．  

blood（typeB），aS Showlin Fig．5B．Thethirdwas an  

irregularfluctuation without anyclearrelationship to  
bloodwithdrawal（typeC，nOtShoⅥ1）．TypesA，B，andC  
WereShownin31，60，and9percentofwomendonors  
and49，46，and5percentofmendonors，reSpeCtively．  
Women donors over40years old mostly（150f19）  
ShowedthetypeBfluctuatingpattern，aJldtherewere  
OnlytwoeachofdonorsshowingtypesAandC，reSpeC－   
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VASOVAGAL REACT10NSINAPHERESIS  

Intheapheresis，itispossiblethatthesensitivityof  
baroreceptor－mediatedreflexisincreasedbyadecrease  
inplasmaCa2＋concentrationthatisknoⅥ1tObecaused  

bythesupplyofcitrateduringbloodreturn・12・13Thisis  

probablyoneofthefactorsinvolvedinthehighVVRin－  
Cidencein olderwomen apheresis donors．whose VVR  
incidenceisincreasedbyrepeatingbloodwithdrawaland  
return．Notonlytheeffectsofbloodwithdrawal，butalso  

theeffectsofcitrateon血ereflexmediatedbycardiopul－  

monarybaroreceptorswouldbestrongerinthesmal1er  
CBVofoldwomendonors．Thesefactorsmayexplaina  
highVVRincidenceofelderlywomendonorsandatlater  
StageOfapheresis・  
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makingthefigures・TheauthorsalsothankG・D・S・Hirst・PhD・  

UniversiqTOfMelbourne，Parkville，Vic・，Australia，forimprov－  

ingthemanuscnpt・  

who suffered什om VVRs was similar to that of donors  

showLngpulsefluctuationsoftypeBbothformenandfor  
women（SeeTable2）．  

DISCUSS10N  

TIleincidenceofmsdecreasedwithadvancingagein  
thepopulationofWBdonors，bothmenandwomendo－  

nors，aS preViouslyreported・2．4I6A similar relationship  

WaS Observedin men apheresis donors・However，nO  

SuCh atendencywasfoundinwomenapheresisdonors・  

The VVRincidence ofwomen apheresis donors was  
ratherindependentofageorevenhigherover45years  
Old（SeeFig．1）．Thiswasnotduetoahighproportionof  

firsトtime donorsinolderwomen，becausemostdonors  
OVer45yearsoldwererepeateddonors・  

The CBV was slgnificantly（approx．，20％）1essin  

WOmenanditwasalsoabout4percentless（p＜0・05）in  
mdonorsthaninhealthycontroldonors・TheVVRinv  

CidencetendedtobehigherwithsmallerCBV（SeeFigs・3  

and4）・ItispossibleinolddonorsthattheactualCBVis  

lessthanthatestimatedsolely丘▲Omtheheightandwelght  

determinations7and that the peripheralblood poolis  
Small．8Thismayexplainthelargereffectsofbloodwith－  
drawalin01derdonors．Ifstrongerhypovolemia was a  
maJOrfactorinVVRincidence，itseemsdifficultto ex－  
PlainthedifferenceinVVRincidencebetweenWBand  
apheresisdonors（seeFigs．land3）．Someotherfactors  

SuCh as autonomic malfumCtioIland hypocalcemia are  

morelikelyto beinvoIvedin higherVVRincidencein  
WOmen，partictdarlyolder，aPheresisdonors・  

Atachycardiawasoftenobservedduringbloodwith－  
drawalwithoutanassociatedchangeinarterialpressure・  

Theratioofthedonorswhoshowedsuchpulseratefluc，  
tuations（typeB）washigherinwomer．thanmenandthis  

differencewaslargerover40yearsofage．Furthermore，  
theVVRdonorsallshowedtypeBnuctuations・Donors  

havingsmal1erCBVhaveatendencytoproducetachy－  
Cardia during apheresis（see Table2）・Theincreasein  

pulserateusua11ybecamemoremarkedwithincreaslng  
CyClesofbloodwithdrawal．Thismayhavebeenduetoan  
increased hypovolemia，because the extracorporeal  
bloodvolumeincreaseswithnumberofapheresiscycles・  

Tachycardia，Withoutanyslgnificantchangesinarterial  
bloodpressure，hasalsobeenreportedinresponsetoa  
decreasedvenousreturncausedbylower，bodynegative  
pressureinhumans9・11）orbyhemorrhageofuptolOmL  

Perkgbloodin conscious dogs・‖These responses are  

likelytobemediatedbycardiopulmonary（low－PreSSure）  

baroreceptors，thesensitivltyOfwhichtohemorrhageis  
showntobe higherthan those ofcarotid sinus（high－  
pressure）baroreceptorsindogs・一2Themechanismcaus，  

1ngthetachycardiaduringbloodwithdrawalislikelyto  
beinvolvedintrlggeringthepattemsofVVRsbythecir－  
CulatorycontroIcenter・  

REFERENCES  

l．RuetzPP，JohnsonSA，Ca11ahanR，MeadeRC，SmithJJ．  

Faintlng：areViewofitsmechanlSmSandastudyinblood  

donors．Medicine1967；46：363－84．  

2．Trouern－TrendlJ，CableRG，BadonS），NewmanBH，PoL   

povskyMA・Acase－COntrOlledmulticenterstudyofvaso－   

Vagalreactionsinblooddonors：influenceofsex・age′  

donationstatus，Weight，bloodpressure，andpulse・  

Transfusion1999；39：316－20．  

3．KaspnsinDO，GlynnStI，TaylorF，MillerKA・Moderate  

and severcreac也onsinblooddonors．Transfusion1992；  

32：23－6．  

4．00SakaM，KojimaK．BlooddonationandVVR（in）apaL   

nese），Niigata，Japan：NiigatakenRedCrossBloodCenter；  

1999：1－46．  

5．OgawaR，FujitaT，FukudaY・Bloodvolumestudiesin  

healthylapaneseadults・RespirCirc（Jpn）1970；18：833r8・  

6・OgataH，linurnaN，NagashimaK・AkabaneT・Vasovagal  

reacdonsinblood donors，TranSfusion1980；20：679－83．  

7．DavyにP，SealsDR．Totalbloodvolumeinhealthyyoumg  

andoldermen．1AppIPhysiol1994；76：2059－62．  

8．OIsenH，VernerssonE，LanneT．Ca∫diovasculaTreSPOnSe   

toacutehypovolemia山relationtoage：implicationsfor  

Orthostasisandhemorrhage・AmlPhysioIHeartCirc  

Physio12000；278：I1222－32・  

9．FarquharWB，TaylorlA，DarlingSEChaseKP，Freeman   

R．Abnormalbaroreflexresponsesinpatientswithidio－  

pathicorthostaticintolerance・Circulation2000；102：  

3086－91，  

10．Mu∫rayRH，ThompsonLl，BowersTA，AlbrightCD・He－   

modynamice任ectsofgradedhypovolemiaandvasode－  

Volume42，Decenlber2002 TRANSFUS10N1565   



TOMITA ETAL．  

SivehemorrhageandtotranSfusion．AmJPhysiol1966；  

211：1429－37．  

13・BolanCD，GreerSE，CeccoSA，etal・Comprehensive  

analysisofcitrateeffectsduringplateletpheresisinnor－  

maldonors．rrransfusion2001；41：1165－71．  

14．01sonPR．CoxC，McCulloughJ．IJaboratoryandclinical  

effectsoftheinfusionofACDsolutionduringplatelet－  

Pheresis・VoxSang1977；33：79－87・   

pressorsyncopeinducedbylowerbodyrlegativepres－  

Sure．AmHeartJ1968；76：799－811．  

11．ShenYT，KnightDR，ThomasJX，VatnerSF．Relative  

rolesofcardiacreceptorsandarterialbaroreceptorsdurL   

lnghemorrhageinconsciousdogs．CircRes1990；66：397－  

405．  

12．GuptaPD，HenrYIP，SinclairR，VOnBaumgartenR．Re－  

SpOnSeSOfatrialandaordcbaroreceptorstononhypoten－  

1566 TRANSFUS10N Volume42，December2002  

▲ ∴瓢  



GuidancehrIndustry  

andFDAReviewStaff  

CollectionofPlateletsbyAutomated  

Methods  

AdditionalcopleSOfthisguidanceareavailablefromtheOfnceofCommunication，Trainlngand  
ManufacturersAssistance（HFM－40），1401Rockvi11ePike，Suite200N，Rockville，MD20852－  

1448，Orbycallingl－800－835－47090r301－827－1800，OrfromtheIntemetat  
http：／／wⅥW．fda．gov／cber／guidelines・htm・   

ForquestionsonthecontentofthisguidanCe，COntaCttheDivisionofBloodApplications，Ofnce  
ofBloodResearchandReviewat30l－827－3524．  

U．S．DepartmentofHealthandHumanServices  
FoodamdDrugAdministration   

Centerfbr8iologicsEvaluationandResearCh  
Decemberヱ007   



ContainsNonbindingRecommendations  

TableofContents  

l．   mRODUCTION………………………………………………………………………………………………．1  

ⅠⅠ． DISCUSSION……………………………………………………………………………………………………‥2  

A・ Background……………………………………………………………………………………………‥2  

B． De瓜nitions…、………．．…………………………………………………………………………………‥3  

III． DONORSELECTIONANDⅣlANAGEMENT……………………………．……………………‥5  

A． DonorSelecdon………………‥．……………………………………………………………………‥5  

B・ DonorManagement…………………………………………………………………………………・6  
6  

6  

6  

7  

Platelet Count 1
 
2
 
つ
J
 
4
 
 
 

DonadonFrequency  
RBCLossPriortoaCollecもonofPlatelets，Pheresis  

TotalPlasmaVolumeLossPerCollecdonProcedure  

IV． INFORMATIONPROVIDEDTOTHEDONOR………………………．．………………………7  

V． COMPONENTCOLLECTION…………………………………………………………………………‥7  

VI． VALIDATIONOFTHECOLLECTIONPROCESS…………………………………．…………＄  

A． EquipmentInstallationquaI摘cation………………………………………………………‥9  

B．  ValidationProtocol．．．．．…．．．．．．．．．．．…．．．．…．．．．…．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．…．…．．．．．．……．．．．．．…．9  

C． ProcessPerfbrmanceQualificatiop（Operator）………………………・………・・………・9  

D． ProductPerfbrmanceQuaJificationfbrComponentCollectionProcess……．10  
E． Re－Qualitication／Re－Validadom…………………………………．．…………………………‥14  

VII．QUALITYASSURANCEANDMONrrORING………．…………………………………………14  

A． StandardOperatingProcedures（SOPs）andRecordkeeping……………………14  
RequlrementSforSOPs  1

 
つ
】
 
’
J
 
 

AdditionalProvisionsApplicabletoSOPs  
Recordkeeplng  

Platelet Counts 1
 
2
 
 
，
L
2
 
 

AdverseReactionsinDonors  

ComponentTesdng…………………………………………………………………………………1＄  C．  

ComponentSpec浦cationCheck  
QCMonitoring  

D・ Equipmem〟Supplies………………………………………・・・・………………………て…：・・…・…・…20  

E． OperatorTraining……………”………………………………………………………・……………20  

F． QualityMomitorillg……………………．．…………………………………………………………・21  

VIII．PROCESSINGANDTESTING……………………………………………………………．……………21  

A． Processlng………………………………………………………………………………………………ヱ1  

B． CommunicableDiseaseTesdng………………………………………………………………・21  

C． ExpirationDate…………………………………．…………………………”．・……………………・・2l  

、調   



ContaimsNonbindingRecommendations  

Ⅸ・LABELING…………………………………………・…………………………………………………………・22  

X．  REPORTmGCIIANGESTOANAPPROVEDBIOLOGICSLICENSE  

APPLICATION（PLA）………………………………………………・”……………………………………22  

A． PriorApprovalSupplement（PAS）：ChangesRequiringSupplement  

SubmissionandApprovaIPriortoDistributionoftheProductMadeUsing  
theChange（MajorChanges）（ユ1CFR601．1ユ（b））……………………………………．22  

B． ChangesBeingEfTbctedin30Days（CBE－30）Supplement：Changes  

RequiringSupplementSubmissionatLeast30DaysPriortoDistributionof  
theProductMadeUsingtheChange（21CFR60l．12（C））…………………………．24  

C．  SubmissionInclusionDocuments．……………．…．”…………．．……………．………………24  

D． SubmissionofPlateIets，PheresisSample（S）toCBER………………・・・・・…………‥27  

E． ShippingPlatelets，PheresisSample（S）toCBER………………………………………27  

XI． CONTACTINFORMATION………………………………．．…………………．……………‥．………．．28   

XII． REFERENCES…………………………………………………………．……………．．．．．………………………30  

11   



ContainsNonbindingRecommendations  

GuidancebrIndustryandFDAReviewStaff   

CollcctionofPlateletsbyAutomatedMethods  

〃心耳血血／J汀八丁肌・・町ノ附J／けハ′り（／‘〟れJJ加g．■‖h血山肌〟〟州ヽ「J・n・It・り川J・JIWJJ血一血一堪りJJJJ血  

叫，fc．力（わe∫〃OJcreαJeorcoゆrαJγrigゐJ∫♪ror（，〝dJひpe和0〃α〃d（わe∫〃OJ（pe用Jeわゐf〝d  

Jイ1JりJ・Jんり州仙L・・I■りJ…椚〟皿・‘JJ川J九・川‘〟ハで叩ヴ，J†火打／JイJ／九′叩γ，ハ仙イ川J小串ハJ／汀  

柁曾〟鹿〝酬J∫げJゐe御J血ゐJe∫助Je∫α〃d柁g〟ね血那・肋′0〟Wα〝細山〟∫∫αα〟emα血  

呼p柑α虎，CO〝加J伽御′甲血Je皿∫J‘郷〝シ0〟Cα〃〝0＝虎〝J妙J加呼pr咋，門αJe皿∫J‘妨  

甜JJ血q揮，r（甲rfαね〃〟椚ゐerJねJedo〝娩eJfJわpα騨q／J鋸∫g〟由b〝Ce．  

Ⅰ．   INTRODUCTION 

Thisguidanceprovidesyou，bloodestablishments，andFDAstaffwithrevisedrecommendations  

forthecollecdonofPlateletsbyautomatedmethods（plateletpheresis）．Thisguidanceisintended  
tohelpyouensuredonorsaf如andthesafety，purity，andpotencyofPlateletscollectedbyan  
automatedbloodcellseparatOrdevice．Forthepurposeofthisdocument，Plateletscollectedby  

automatedmethodsandresuspendedinplasmawi11berefbrredtobytheproductname  
“Platelets，Pheresis．”Weconsidertherecommendadonsinthisguidancedocumenttoprovide  

approprlateCriteriaforabiologlCSlicenseaPplicationorsupplementformanufacturlngPlatelets，  
PheresIS，andprovideguidanceonprepanngamanufactunngsupplementforPlatelets，Pheresis  

underTitle21CodeofFederalRegulations601．12  
（21CFR601．12）．   

ThisguidanCeaPPliesonlytothefollowlngPlatelets，Pheresiscomponents：   

・Platelets，Pheresis（single，double，andtriplecollections）；  
・Platelets，PheresisLeukocytesReduced（single，double，andtriplecollections）；and  
・Platelets，PheresisorPlatelets，PheresisLeukocytesReducedcollectedconcurrentlywith   

Plasma，RedBloodCells（RBCs），and／orSourcePlasma．1   

ThisguidanCereplacesFDA’s“RevisedGuidelinefortheCollectionofPlatelets，Pheresis”dated  
October1988．AIso，thisguidanCe坑nalizesthedra魚guidanCe，“GuidanceforIndustryandFDA  
ReviewStaff：Collection，OfPlateletsbyAutomatedMethods”datedSeptember2005．   

FDA’sguidancedocuments，includingthisguidanCe，donotestablishlega）lyenforceable  
responsibilities．hstead，guidancesdescribetheFDA’scurrentthinkingonatopicandshouldbe  
Viewedonlyasrecommendations，un1essspecincregulatoryorstatutoryrequirementsareCited．  

lThisguidanCedoesnotapplytoplateletdlereSiscomponentscollectedconcu汀entlyduringapheresisgranulocyte  
COllectionproceduresorplasmareducedapheresisplatelets，Whicharenotcurrentlylicensedproducts，OrtOplatelets  
Preparedfromplasnupheresisasdescrlbedin21CFR640．22（b）．   
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Theuseofthewordshouh］inFDA’sguidancesmeanSthatsomethinglSSuggeStedor  
recommended，butnotrequired．   

IfyouhaveanyqueStionsabouttheef托ctofanypOrtionofthisguidanCeOnaregulatory  
requirement，COntaCttheCenterforBiologicsEvaluationandResearch（CBER），OfnceofBlood  

ResearchandReview，DivisionofBloodApplications，at301－827－3524．  

ⅠⅠ．  DISCUSSION  

A． Backgroulld  

L Plateletpheresisistheroutinecollectionofplateletsusinganautomatedbloodce11  
SeParatOrdevice，WhichresultsintheproductPlatelets，Pheresismanufactured丘oma  
highyieldofplatelets＆omasingledonor・TranSfusionofPlatelets，PheresisSeffbctive  

fortreatlngPatientswithplateletrelatedinsufnciencies，Whilelimitlngthereclplent’s  

exposuretoplateletsfrommultipledonors．InrecentyearS，manylmPrOVementShave  

beenmadeinautomatedbloodce11separatordevicetechnology，Plateletstoragestability，  

andbloodcellcountlngmethods，including：  

・COllectionprocessefnciency；  

・StOrageCOntainercharacteristics；and  

・aCCuraCyOfmethodsfordeterminlngadonor’spre－donationplateletcountand  

COmPOnentyields．  

Automatedbloodce11separatordevicesarenowcapableofvariousplateletpheresis  

COllectionproceduresincludingbutnotlimitedtothefbllowing：  

● CO11ectionofdoubleandtripleplateletcomponentsobtainedduringaslngle  

PrOCedure；  
● uSeOfin－PrOCeSSleukocytereduction（Refll）；  

・COllectionofconcurrentplasmacomponents（Ref2）；and  
・CO11ectionofconcurrentRBCcomponents（Ref3）．  

Thisdocumentincludesthefbllowingrecommendations：  

’・PublishedresearchindicatesthattherelSpOOrreCOVeryOfviableplateletsstoredata  
PHoflessthan6・2（Refi4and5）・Therefore，yOurPrOCeSSValidationandquality  

COntrOl（QC）testingfbrPlatelets，PheresisshouldassureapHatorabove6．2，tOrule  

OutapHlessthan6．20nthedatetheproductisissuedoronthedatetheproduct  
expires（outdates）・NotethatwerecorrmendthatyouadoptastricterpHstandardthan  
thatcurrentlyspec浦edin21CFR640．25（b）（2）．  

・YoushouldincludeadditionaldefbrralcriteriafordonorsofPlatelets，Pheresiswho  

havetakencertainmedications（seesectionIII．A．）（Ref旨．6，7，and8）．  

2   
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・Toprotectthesafbtyofthedonor，SeVendaysshouldelapseaf（ercollectionofa   

doubleortnplePlatelets，PheresisbeforethedonoriseligibletodonatePlatelets，   
Pheresisagain・Inaddition，伽st－timedonorswithoutapre－donationplateletcount   

ShouldnotundergocollecdonofatriplePlatelets，Pheresis．  

● BecauseOfsimilaritiesbetweenplateletpheresisandSourcePlasmadonation，yOu   

Shouldfo1lowthedonorweightprovisionsfbrSourcePlasmadonorsunder   
21CFR640．63（c）（6）（seeSectionⅡI．A．）．  

● QCtesting，aSPreSCribedin21CFR640・25（b）（1）through（3）requiresthat，eaCh   

month，fourun1tSprepared丘omdiffbrentdonorsbetestedattheendofthestorage   

periodforplateletcount，pHofnotlessthan6．0血enmeasuredatthestorage   
temperatureoftheunit，andvolume．Inaddition，21CFR211．160（b）requiresthat  

laboratorycontroIsincludetheestablishmentofscienti負cal1ysoundandappropriate   

SpeCifications，Standards，Samplingplans，andtestproceduresdesignedtoassurethat   

COmpOnentS，drugPrOductcontainers，Closures，in－prOCeSSmaterials，hbeling，and  

drugprOductsconformtoappropriatestandardsofidentity，Strength，quality，and 

puri呼．   

Wealsonotethatbacterialcontaminationofbloodcomponentsandassociated  
tranSfusionrisksisacontinuingproblem（Ref§．9andlO）．Bacterialcontamination  

testingisanecessarypartOfprocessvalidationandqualityassurancemonitoringfor  

Platelets，Pheresis．   

8．  De爪nitions   

ForpurposesofthetermsusedinthisguidanCe，thefo1lowingde坑nitionsapply：   

ActtIaIplateletyield－Thetotalplateletyieldinthecomponent，Calculatedby  

multiplyingtheplateletcountOfthesampletimesthevolumeofthecomponent（plateIet  

COuntXCOmpOnentVOlume＝aCtualplateletyield）．   

Apheresis－Automatedbloodcollec五oninwhichadevicecontinuouslyorintermittently  

removesasmallvolumeofwholeblood，SeparateSthecomponents，CO）1ectscertain  

COmpOnentS，andretumstothedonortheunCOllectedremainder．   

Automatedbloodcellseparator－Adevicethatusesacentrifugalornltration  
Separationpnncipletoautomatical1ywithdrawwholebloodfromadonor，Separatethe  

Wholebloodintobloodcomponents，andretumtothedonortheremainderofthewhole  
bloodandbloodcomponents．Theautomatedbloodcellseparatordeviceisintendedfor  

routinecollectionofbloodandbloodcomponentsfortranSfusionorfurther  
manufactunnguse．   

Bacterialcontaminationtesting－TestlngCOnductedtodeterminewhetheraproduct  
COntainsviablecontaminatlngbacteria．   

Component－Apartofaslngledonor’sblood，SuChasplatelets，SeParatedfromwhole  
bloodbyphysicalormechanicalmeans・ForPlatelets，Pheresis，aCOmPOnentisa  

‾  
．   
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trulSfusableproductthatmayresult舟oma 
． 

triplecollection（resultinginthreePlatelets，Pheresiscomponents）．   

ConcurrentcomponenトWhenabloodcomponent，SuChasPlatelets，isbeingcollected  
duringanapheresisprocedure，aCOnCurrentCOmpOnentisadiffbrentbloodcomponent  
（i．e．，Plasma，RBCs）collectedatthesametime．   

Dedicateddonation－Platelets，Pheresisdonatedforaspecincreclplent．   

Devicesclearedorapproved－Describesadevicethathasbeenclearedorapprovedby  
FDApu†SuanttOa510（k）PremarketNotincation（Cleareddevice）orPremarketApproval  

ApplicatlOn（approveddevice）．（SeeTitle2l，UnitedStatesCode，SeCtion360c；Federal  
Food，Drug，andCosmeticAct（FDCA），SeCdon515－PremarketApproval；and，FDCA，  

SeCtion510（k））．   

DonatioJl什equency－htervalbetweenadonor’scollectionprocedures．   

Processvalidation－Establishingdocum？ntedevidencewhichprovidesahighdegreeof  
assurancethataspecincprocesswi11consIStentlyproduceaproductmeetlngltSPre－  
deteminedspecincationsandqualitycharacteristics．   

Qualification－Apartofprocessvalidationthatestablishesconndencethata  
manufacturingdevi？eiscapableofoperatingconsistently（equipmentinstallation  

qualiBcat享On）andcanbeperformedefftctivelyandreproducibly（proceヲSperformaJICe  

qualificatlOn），andthatthe伝nishedproductmeetsallofthereleaserequlrementSfor  

functionalityandsafbty（PrOductperformanCequal摘cation）．   

ResidualWhiteBloodCelI（WBC）countrThenumberofWBCsremainingina  
LeukocytesReducedcomponent，CalculatedbyrnultiplylngtheWBCcount丘oma  

Sampleofthecomponenttimesthevolumeofthecomponent．Inthisdocument：   

・refbrencestoresidualWBCcounttestlngapplywhenthePlatelets，Pheresiswi11be   

labeledasLeukocytesReduced．  
・refbrencestopercentplateletretentionapplytoleukocytereductionby別tration，   

providedthereisaccesstoapre－filtrationsample．   

Rolling12－mOnthperiod－Continualassessmentofadonorovera12－mOnthperiod．  

Thisisnotaset12－mOnthperiod（i．e．，Calendaryear）．   

TargetPlateletyield－TheintendedplateletyieldprogrammedintoanautOmatedblood  
Cellseparatordevice，Whichmaybebasedonthedonor’splateletcountandotherfactors．   

Tolerancevalues－Minimumandmaximumvalues（i．e．，COntainervolume；platelet  
COnCentration）describedbythemanuねctureraSbeingacceptable．Thesevaluesmayalso  

bedescribedasspecincations．  
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Weightル0）umeconversion－Thetotalweightofthecomponentminusthetareweight  
Oftheemptycontainerdividedbythespecincgravityofthecomponentequalsvolumeof  

thecomponent．  

III．■ DONORSELECTIONANDMANAGEMENT  

A．  DonorSelection  

Under21CFR640・21（c），plateletpheresisdonorsmustmeetdonorsuitabilitycriteria  

describedinthebiologicslicenseapplicationorsupplement．Thesetypicallyconformto  

donorsuitabilityrequirements（21CFR640．3）andrecommendationsapplicableto  

donorsofWh01eBlood．haddition，WereCOmmend：  

● donorweightofatleastllOpounds（currentlyrequiredforSourcePlasmadonors  

under21CFR640．63（c）（6））  

・Priortothenrstdonation，COllectasamPleforaplateletcount．  

●IfyoucannOtteStaSamPleforaplateletcountPriortothefirstdonation（forexample，  

becausethedonorpresentsatamobilecollectlOnSit占），yOu・Shouldco11ectapre－  

donationsamPleandevaluatethedonor’splateletcountafterthe丘rstcollection 

YoushouldnotcollectPlatelets，Pheresis録omdonorswhohavelngeStedplatelet  

inhibitorydrugSreCentlyenoughtoadverselyaffbctplateletfunctionintheproduct，Or  

thesafbtyofthedonor．Theserecommendationsinclude，butmaynotbelimitedto：  

● Aspirin（ASA）／ASA－COntainlngdrugsGeldene－tWOfu1lmedication丘eedaysprior  

todonation（Refg．6and7）  

● Plavix（Clopidogrel）andTiclid（Ticlopidine）－14fu11medicadon丘eedayspriorto  

donation（Ref8）．  

Whenthedrugslistedinthissectionaretakenforaspec摘cmedicalcondition，donors  

ShouldnotdiscontinuetakingdrugSpreSCribedorrecommendedbytheirphysiciansin  
ordertobeeligib）e2todonatePlatelets，Pheresis・However，Wedonotnecessarily  
recommenddefbrralofsuchdonorsforallb）00dproducts，ifthedonorsarein・gOOd  

health，andestal）1ishmentsmaymakeeligibi）itydeterminationsfordonationsofother  

products．  

2weareusingtheterms＝eliglble”and”eligibility＝inthisguidancetorefertothedonorsuitabilityrequirements  
describedin21CFR640．3and640．21（c）．   




