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H2— 1
FOEERBELOKRRICHEDIT—F T T IN—THRESE

1 #8
BOiEEDOHY AICET IR INEESHETHAFOEERBLOBE IS
DT ARBRFARICT—F T T L—TH#FREL. UT )~ (6)IIBIF-EHNOR
ELEZFIIODVWTIETFURADRIEEFTL. BRICEBATRENINEZRIFLTE
HFRERED—X TN —THREELLTRHETHE0TH S,
(1) 400 mL M. P IRMOTREHDREL
- T18%~] — r17§'§~]21if165‘§~h‘:ﬁ FTREM
(2) M/NMRAEASEEND LREHORE
- [~B48 1 &5IZFLIFHREM
(3) FmMELEFHOIMEALEXIMEZEIZMEEE | ICHOHSALELN
(4) FREFEDE. EHRFEODEY. FOERERETEH
- 400 mL OERMFEMmMEILE : (BHIELAI-TEMH4EURALE
(5) BHoMBEREREELZRETANEH
- BATOMN125g/dL LA E] — T13.0g/dL WLE )G E
(6) XREEEBDAIr—LF ot b FH—DREXNEIZTDNTESEZS
MCENED L8 FSEEIC)
(7) TOMRELAVHELEIF
(D=0 W —TBEER)
® F1E(EK21FE1898)
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BMBEZRBELORHICHEDIT—F T N—THESE

1.| 400 mL £MmakiiEmEED FREBDEELIZDOLT |

(BEE®E) :
FMBRBAZH LTI 400m] BAOBAKRMHOBZENIEBTHA LI DO T, BITRETIHIFLA
EDBIRED 200mL FIMLNTELLRRAH S,
BEBFROBRODOERBENEOROMMITEIOBEITEL->TNELE | EFHMOBMMKERITED T
BETHSENS, 400mL IO FREHOEELMNBE TIFALD,

# =
BEFR+FRHICEHIFHANOMMANEAREERT —2E L SHHT HE. 400
mL 2MHEMICTOVT 1 7TERBE~OER TR KIIFATEETHDIEEZLONS,
L. MMEOREEHET I8 EAHLL. HICEMFIROVRIERELEES
5L BMEIERDRIL RE B LITTHENDETHD,
TOMDOERB(I6EBEXRVI7ELM) ITONTIXK., 5IEHERAEET
Bo

2. | f/MREESBRMFEMEED FREFHODRELISDONT |

(MEEH
RITEE(LRFH 54%) 3. GBFOM/MROFEEZSHICHEIATHY . REOM/NMREAD
ERRKRICEIL- RELAE S TG,

(& =)

EBARTEON-ERANOBODEERARERT -4 HHT 5L, M/MMRES
RN EBREEICDOWLWTIE, BIEIZBRY. 698 ETOH AN AIRETHDHEEZD
ha,

(f=12L. 65~69F D /I DL TIL. 60EIZELE-AHNIS655EIZFEL-BORTA
FTCOMICEMmMAIThh=EIZB.)
ZHIZDOWTIE., 5IERERHAEET S,

3. EmEEFAICSHAIMELERIMERSIZOLT |

(HREE#)
MEFERICLIIBREAEZDERNEATNSIEN S, TMBERRITH—FT RETIEALD,

(BTN R EI1ZAVTOSEDL,)

€ )
EFHICK. TmERRBITH—IETHS. |
EEL. B THEATEIRERBNBMUDOES DA THL-H. HHD
M. RMBEQIFMELTIMERE LT LN, AREREIMELE I TRET
Tt OF) P RN



4. | TERBEME. FhOEK, EmEREIRUT BtomfFESE@EISDLT |

(R =)
HHE LA EEICHEA HIZLMRMICH 1 DEMGIROERVERRNERADEN, FEOR
ENTMARER OO . FITRELAICFLYSEMOLTESX DL, ChOERETRETRAL,

F-.400 mL £MFMICHETIBHONEERREET. REHOBEAHNS12. 5 g/dL 75%13 0
g/dL [ZB1E EIFARETIHAL D,

(& =)
- THEHBROLE. FhEK. RORRICOWLT, B ATE. ENOENEHR
mEDMERSHEBT 4255, 400 mL RiEZE4RLRLSICHETTEIo6%48
RIBIETURE/ONGEL S,

BOmMBEREREMBIOVTIE, BOZEORLHUEERETSL. ﬁ’ﬂ(d)?*
MmEHEMS 0.5g/dL 512 LIF RN RYTHS (MARLEICDOVTHRIFIZSI=
EIF%),

5.| 12 I4—LF-a Uk FF—OREREITONT |

(RIS
RITOBMICEIT 240 T4 — LR AU DOHYHIZDINT,
REZOREBOSHEMIZDOIT,

(% &)
@ BITOBMICEITE10T74—LR- a2 ,OHYBIZDNT

BITOBEF+FHOTBEL X, #E OB MBS I=H1H5) R R Ul
mERREHEERFHECEITINELST+H THAIDTHRRTREIL,

1274 —LF-AVEUFOBEMEAESICONTIE. §%. ERYEDS
FIRELEHL DD BERUVBAF+FHICBVTRITEILLT S,

Q@ BREFOREODHEMIZONT

REFHATHOTH, — BT RESA TV IERTEOHR AR
DNWTHHITHRETINDHEEEOONBIBAICIE. FOFAEEZITBICY
o T BIEBEDREEDELLLENEEZSNS,

MM ERMTETHY. B+ERICHh-2BO CEHOEREELT.
WEPBNEYRIKIZFEAELL T, FOHK-BREOERBIZXFES
BENZEREINDEDTEIEWD, LE=AS> T RREZOBRIMIZDOLTE. ﬁl,
FRNDHLIBPHEBICL>THRFSNIVDEHREZS L LRO—BHRI-E
FTEDTLLBIEEOREEZDELLENEERS,

=1L, B, FEMICEERANFLHEL LSS VTATHY. EE
[CRYEDHONSRELDTHIILEESFETHLL, BITKBEDIRS . kE
FO/RBARANCHSER TV ENIELHYBZO T, BRME DR MASIZH
1BV RV FIZBRAIERIRELATEEISEATONTNBRIEARETHY . B
LLBOFEBHIEROHSESITIXENEL TIRIASHNEEZ .,




RMmEAECRTIRERNE (BN —BX

HHl2—2

F1EAWCGRFEERXE
H T & £ HH wE
®| mEstF 19EESRF T~ 1SRN T — A AR N e 2 TV ISR LI KB T
MK+~ 18,726% HE#ZEHLERED LB HEBREORREEL (AL, AsEELY)
) oy 200mIBR I IE R +—TIXT16RE LB L 1788 -20 8 DVVREE & B AE LY,
16-20 R ¥ [@ < makm i+ — ig: j;?gﬁg mgﬁggﬁ_ﬁéﬁfgﬁ‘gg‘:ﬁé”‘ 200m|#ikm¢r1$F1-—'ct¢16&—17&&&,!%18—20&0)VVR§$;HL\.,
FIRB(18ERE) A = 400mIR I ClE B ELIZEBMB (T Mo, :
‘ ; sk D 200mIFk L — 2[E] B 400mimk il 14 4] [El400m |—2 [E] B 400miAk f & &
@ 18-20RE £ MARMKF +— %&: 141918 B 2B B ORISR VVRIEE VVREE LB A<, HIEI200mIfk ML = &> C20E B 400miEE M D VVR
&t 125034 HEETLY (EREIF L
B 35324042 17ER400mIBA IZ LY S MMM A B D0.73%E M T 255, LRE6IR
18EFEEMMKFF— ik 2'560'404% MOBEEIL KIS RAH MOTARITBIZFEIFHIETONNEMITHEES, M/MEIRMESIRH S
: CeTT SOABIELIFICRYA5534B8MARAFTFN S,
AIRBO9ERE)
SmAmEF— e VBl REEAGHREECESERA  [KETLUNORT—Rb. BEH1I00AETBE DK SR
, . - BA: 1,076% EERFT—DVVRELYRY VVRELRIZTBA8.2% vs 7IUARIZTEAIZBULTIZHE.
© | Transfusion2002 | Fi2tk& MK+~ (Fi9178) FIURR: 226% (ATEFI. P50, G FEF) EHEE, KIETHLY,
. - . ‘ BABERF—DVVREBEIZURIEF NN
@ | Transfusion2006 | Mik&LmR+—(FH178) BA: 7.274% (551 (KR, O ER) MEOITRKIENF—IZBHAVWRER L ENFETHE,
2MRF— :6.014472% e .
) . faem 4 . faema WFhOFEIZBWTELEERNF— TOVVREEEIEE (.
® | Transfusion2008 FF—nEEVSUR HU/NMRRF—: 449,594 20038 ARCR T —~EE VSV R LYBIERARIT |5 | z iy
R IREF—: 228 1832 = AREMIBERMDESHITRITEAET D, ~HHEIZOLT
| %;fﬁ%‘ g@mm\ g(éi f&g;‘&g&#%’f );;JQ/VR&E%
‘ = 4 hoDBEREFE L. BlfemERIC SR EICOULVTHERY,
® AABB2008 EEROEDCRFARVEEEBRATIAE BEYZIEBINCT B HDBE R UEER~DRE LFBI
By AmYBHITOLTRELTIV,
. - . _ SEMT164 (0.002%), M BIERF+—ITHLVEM,
; . S Bt 442.449% ERF—D55, WRIZEAEREE/-L1- - -
@ | mAFEE2006 B EBCIZHITH LM 21t 2803192 168 DR &2 D 8 ggg;&gﬁgg@ﬁ&m KSR REBIZEY 10D
; . g N S [ s = MEIZE (RIZ60R L) DS BITVVREL,
IEFEH2006 | HEBCITH(TZMOMMNT BSRF—: 766588 MAKF ISHIHHVVRE £ 2 DB EMAT DERABRMLORIEI-oT
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©®@ | Transfusion2008

2iEBCIIHIT M F—

21 (BiE:20,025%)
(Zt%: 8.1648)
RS (Bi%:145238)

£, kol ROBEI<LHVVREEERIT

e GHISRELE, BROZRDEV) ORSREOTYVR
FEEFL, (DE-BRETORMITSA TN, )

2004

(kf¢: 8,7228)
® FDA /iR B ®E I3 S iEEt FMRr—RE, FRMIIOLTOEE
200mIF+—:63% BEEEHDED R . 19 6 19 1216 de :
400mIK+— 628, ) H B S DHb (400ml: 12.6-17.3g/dl, 200ml: 12.1-16.4g/dD & B 4
® ik 4 EHIBCIZHITHEMFF— . _ :
R (A1 20.0055) o Wik O T RS EI R, WREEEIIHb&IBTBIET
4 DT SEEEHORD LR RERHBOULANKIETREN I,
Hoik (Ak: 22 749%) (FRIEEE, VRRLR) —HbERE T HCEITES>TVVREERITRML AT,
(& i4%:20.5044)
. . Bk — (B 7834) HEHREHOED B HEEIATHEEIST IR,
® | Transfusion2003 RENBS (%f%:7308) (fERAfE) A= T F i BEUMNBE
SEmEmrs 8E TS0OmIRIN : 18648 RIS H R UOE KL ED2BT00mIFIETF>1&25, 1HB D
® 2003 = DROENFHEEnFF— 7 Bk BO0MIEM 448 BEEMENOEOABEHbEE., KBME |HbiElL13.0s/dR U13.5¢/dl, HEMHLEIZ 7=, 0g/d B UT1.2g/dIE
98 kL L 800mI{E 1 : 284 ERC, MIGMIEL81.THRT2.9%Tdht
@ | BChnBnes BEmET— P18, ki8] 00mIZMAMEOHEEE~OLYEF |RMMHHELFRE R HEEEISRET 5,

R RFBICEITDREMFF—

HFIRAICLHROER

20mg/BORAICLYBMER%E BETOME, XIETHE~

@ | Transfusion2004 Hig28ed ., k{2378 EFBCEMNETRETH S =0
s . B REDHEVERABEOHETRIZ128~13.2¢/dl,
®| nDEER R EROEREZONTOREN HEIF118~12.1g/dTHY. FNELERETBENHD,
) ARC BRUTORERIIHTIAEE //
‘ lEMBuEDIXCHER. THAVWVRE TOBERTRIEISHE).,
\ ZfETIEPCOPPP>400mI WB>, BHETIIFOEMEELDN,
® | EMHOSER) | £EOBCISLAMMEF— #36,000,000% BRI OB A T — S RAHT 200mIEE M TIEERLY,

ZIETOVVRAE DB XX FTI<LY FREATRETIE?
—~FRLARHTIRNEDBRENRBLHER.

@ | mAEEF2006

HBEBCIZHITHBMEF—

£m(5%:198,71248)
(%&1$:320,8438)
K4 (Bi%:100,4578)
(Ft%:168,29548)

VREHER~DFPHHEREDHR

M PEEEM . RS (EWRPEEXE)ITI0FTLLEDRE,
KABHERLEECH, BEOVRIIBREBITETLEM,
EEFTIEBETCIETLEN T,

¢TI LA00MICHBICREENETL .
EEBHENEERATIIMOFRERILILENHD,
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= s TR fEM =17 1 ]
SR ER AR L 12 4 £ 400 - 106
. (BRI AT 400mIS MARMIZ67%., ROMMIZ61%IZHF
@ | #mEs2006 T — AR #ﬁm%ggg%jzggg 16-17400mHE M~ DA AMER — S IR - 400m 2 MARMITT7%. RS BRIICT4% A
25&;400% EEBROICITBVLIERRESLETH S,
F2AWGIEEMESHERXF
B mm & S B #a
1642 B f£200m1: 16,2774 —ps N
. . .- 200mIBRINICELNTIB~17TR D200mIL M THOVVREEREITI18HS
T9EERE (165 1988) 16K E200m1:17,736%|  19EE (16BN S19R) BRILK F—I1ZH15 N ot B A
@x| BT iFF— PRBE00m 20368 1 BAAONERRE ERAFENR) | RS CLAERRTA L. ERELRRLLGETEGR
1758 % §£200ml: 24,2485 - -°
e 178 BHEIzHT5400mIE MEEMIL18-19D400mI2 M &L TVVR
; SRR oy , 7R BERV18-198 B {EITH 1 H400mIR - e (2 " rvibe
@« | ARV VAN 17 BERF Bt 3228 ICEDEIER. &R AR EE O IR §§§ﬁ%b°@ﬁ§kﬁgili&< (CLAELMER) REICIETIREE
: BRICA(TAVVREEERZOREMLA/NMEELOR CIEERROME
@+ | BARH+FH 19EESMMMK T~ 813, ROEEHRNIEARER |25, KIETRASRULD/MRRMIZHL TIREFRL, SL A
HmL TN,
@« | BERF+FH 19EEEREIRLE F— HBit114 £M400miEHE€ Mk MEOHbIER AEBR B OHLHER TIZ4E B OEEEELHHRITHD.
- B30T : B CHAERMIT A %O, KIETEor A 97 A B OHb L DENEE
®* g;g;ggi WHEROORSETE arress 34 BRI IR MAF DHOEE KR ERLTERITETLTM,
. N ETORMBMIcEVTHERF—EBRFF—EERUTHEIZVVR
PN SHMEF— Rt sy |BEEANC HEBIECRETHS, RAKMTELTEVVRELY
(PRI6E10A ~FRITEIA) : = AEEOSEHRERATHL . M TEHEE LY LVVREE TR A
mfl")f:o
Requirements for the collection,
processing and Requirements for the collection, processing and |HKIMK+— (X B ZEL 18/ SLSRETORERTHIC L, F+H—Ei
@« WHO quality control of blood, blood quality control of blood, blood components and | LBERHTLVEL, F-ROBESHIIETREBRETTII TS
components and plasma derivatives(1994) Bt55.
plasma derivatives(1994)
<Bmst>
-{RMAEIRIE3s BRI EHITED
REH 45K L HBHTE
HbH 125¢/dILETHATE (fth)
<EEIZONT>
®* VYHO Standard operating procedure Standard operating procedure &ﬁlgg\‘?g?w%E&
CHMENTHELAEIZDNT
R LEAVASEOLER
-RELRMIZONT
BRODBOTREMOAAIIDINT
BRMNECTHhDIREICDOLT
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B8 5

IBH N BEHES
400mLIRIN. O EMO FREHDOREL M. 2.3, @.
®.®
/MRS RO L RES @.®. ©.
ENEEERO MALEX INERE 7 MEx  |@.0.®
ZIzekHoniELvm
FERIIZINE . M E Y. R ®. @, ®
BRONEREEEE ®
®.®. .0

A TF—LRaAV UM FTF—DREXEEE

Z 01t (BIEREMR)
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195K FHEN- B RnEFERAREESHR (SF1EHmEN - BLAMInER

MmEFEHGE - BLXXS| VVR | VVRELEH | RTHM | #R85 | Rk | aEES | FRHEE | Tofth &8t N EE= TP k- [ Yt (0N
5 5 15 8 1 0 2 0 7 38 L] 171,258

16~195% £ 14 14 8 1 0 4 2 4 47 16~195% & 147,601
INEE 19 29 16 2 0 6 2 1 85 hE 318,859

2 10 20 12 12 2 9 3 24 92 5 654,236

20~29%% © 33 20 13 16 2 8 6 19 17 20~29% = 476,505
INEE 43 40 25 28 4 17 9 43 209 N E 1,130,741

] 12 16 11 31 4 15 9 23 121 2 944,094

30~39#% = 9 11 8 6 2 11 6 9 62 30~395% T 425,746
INEE 21 27 19 37 6 26 15 32 183 INF 1,369,840

B 4 10 9 13 0 7 5 27 75 5 816,948

40~498 E's 8 7 4 7 1 5 2 7 411 | 40~a0m £y 290,626
/pEE 12 17 13 20 1 12 7 34 116 N Et 1,107,574

5 7 5 7 6 0 4 3 10 42 5 543,530

50~592% % 18 1 2 5 0 3 2 5 46| | s0~598 Ees 227,345
/et 25 16 9 11 0 7 5 15 88 A 770,875

-] 2 1 4 2 0 1 1 4 15 5 168,722

60~695% ko 5 5 2 2 0 0 0 2 16 60~694% E<4 89,343
NEE 7 6 6 4 0 1 1 6 31 M Et 258,065

2] 40 67 51 65 6 38 21 95 383 L] 3,298,788

FRMNEST 4 87 68 37 37 5 31 18 46 329 ERRAEET -4 1,657,166
&t 127 135 88 102 11 69 39 141 712 &5t 4,955,954

-



SERSTE RIR B VEF CERL194E ) AR /MRIRMEEGACERES) HE
{R00 B 4E FR 4 5K (B R 1-5)

RS- R E8) 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
5 745 223 155 94 68 46 23 17 8 4 2
200 = 1,535 953 567 357 221 121 81 65 51 26 11
B2 | 2280 1,176 722 451 289 167 104 82 59 30 13
7 2821 | 4674 | 3246 2,717 | 2,015} 1,120 693 427 289 100 33
400 & 1,514 2,206} 1,183 | 1,005 719 468 353 312 382 190 52
B3 | 4335 6,880 4429 | 3722 | 2,734 | 1,588 | 1,046 739 671 290 85
5 97 274 245 251 235 186 157 124 272 158 100
PPP 8 7411 1919 [ 1,093 904 644 389 326 268 370 228 102
B 838 | 2,193 | 1,338 | 1,155 879 575 483 392 642 386 202

5 207 817 633 860 826 632 538 405

PC Z 5711 1,573 | 1,084 955 792 570 497 424
B 7781 2390 1,717 1815) 1618 ] 1,202} 1,035 829 0 0 0
92,359

VVR&#(BIER1-5)

RMIBA LR 8| 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69

E 688 213 148 87 59 43 17 11 2 0 0

200mL LS 1,294 821 485 285 165 80 50 32 19 9 1
B | 1982 1,034 633 372 224 123 67 43 21 9 1

5 2680 | 4399 | 3008 2441 | 1,760 921 537 286 177 45 12

400mL x 1,405 | 2,010 | 1,067 879 618 390 283 255 309 150 43

B2 | 4085 6,409 | 4075 | 3,320 2,378 | 1,311 820 541 486 195 55

] 62 155 131 132 113 89 65 51 112 58 34
PPP % 521 | 1,280 759 571 394 238 222 186 271 155 79
Bz 583 | 1,435 890 703 507 327 287 237 383 213 113
5 113 405 310 392 375 276 232 176 '
PC+PPP| % 400 | 1,017 737 634 531 382 342 319
E RS 513 | 1,422 1,047] 1,026 906 658 574 495 0 0 0
40,503

VVRER{EI #(BIER1-5)

RMBA MR FHE] 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 [ 60-64 | 65-69

] 10 1 1 2 0 0 0 0 0 0 0
200mL | % 20 9 4 0 1 1 0 1 0 0 0
B 30 10 5 2 1 1 0 1 0 0 0
5 45 74 40 49 25 26 10 6 6 0 0
400mL. | % 38 55 16 12 20 12 6 9 14 10 6
B& 83 129 56 61 45 38 16 15 20 10 6
] 0 0 3 4 1 1 1 2 0 0 1
PPP | & 4 21 12 5 11 0 2 3 3 1 2
EE:S 4 21 15 9 12 1 3 5 3 1 3
5 2 6 2 9 6 4 3 3
PC+PPP| % 5 22 17 11 7 7 6 3
B 7 28 19 20 13 11 9 6 0 0 0
719
g

ROEBE- %A 48] 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69

E: 47867 | 6879 | 5884 6,611 7680 | 7399 | 7812 8165| 8907| 4739]| 2580

200mL =z 77,296 | 61,090 | 50,306 | 52,509 | 48,690 | 35,505 | 28,678 | 25,689 | 27,733 | 15538 | 6,567

52 1125163 | 67,969 | 56,190 | 59,120 | 56,370 | 42,904 | 36,490 | 33,854 | 36,640 | 20277 | 9.147

5 [107,177 230,977 |228,788 |307,542 [341,513 (301,881 [262,572 [213,351 | 181,239 | 82,713 | 32,031

400mL i 43,836 | 89,385 | 71,250 | 81,221 | 86,687 | 71,062 | 61,444 | 59,681 | 62,845 | 34,442 | 12,937

B (151,013 [320,362 [300,038 | 388,763 [428,200 {372,943 [324,016 [273,032 | 244,084 |117,155 44,968

e 5,177 | 24,801 | 32,797 | 40,804 | 43,698 | 36,816 | 32,135 | 23,749 | 51,376 | 26,987 | 19,672

PPP =9 16,703 | 66,545 | 56,308 | 49,051 | 40,257 | 27,964 | 21,760 | 16,198 | 21,334 | 12513 | 7,346

552 | 21.880 | 91,346 | 89,105 [ 89,855 [ 83,955 | 64,780 | 53,895 | 39,947 | 72,710 | 39,500 | 27,018

2 11,037 | 55,822 | 68,288 | 93,108 |103,138 | 89,328 | 79,005 | 56,743

PC+PPP| % 9,766 | 44,475 | 37,146 | 35,268 [ 32,063 [ 24410 | 19,803 | 13,865

5% | 20,803 {100,297 [105,434 |128,376 [135,201 [113,738 | 98,808 | 70,608 0 0 0

4,999,954



R Bl £ & (BI{EA1-5)

RMmiELE 38| 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
5 156% | 3.24% | 2.63% | 1.42% | 0.89% | 0.62% | 0.29% | 0.21% | 0.09% | 0.08% | 0.08%
200mL | Z& | 1.99% | 1.56% [ 1.13% | 0.68% | 0.45% | 0.34% | 0.28% | 0.25% | 0.18% | 0.17% | 0.17%
B | 1.82% | 1.73% | 1.28% | 0.76% | 0.51% | 0.39% | 0.29% | 0.24% | 0.16% | 0.15% | 0.14%
E: 263% | 202% | 1.42% | 0.88% | 0.59% | 0.37% | 0.26% | 0.20% | 0.16% | 0.12% | 0.10%
400mL | % | 345% | 247% | 1.66% | 1.24% | 0.83% | 0.66% | 0.57% | 0.52% | 0.61% | 0.55% [ 0.40%
B | 287% | 2.15% | 1.48% | 0.96% | 0.64% | 0.43% | 0.32% ! 0.27% | 0.27% | 0.25% | 0.19%
B 1.87% | 1.10% | 0.75% | 0.62% | 0.54% | 0.51% | 0.49% | 0.52% [ 0.53% | 0.59% | 0.51%
PPP | 444% | 288% | 1.94% | 1.84% | 1.60% | 1.39% | 1.50% | 1.65% [ 1.73% | 1.82% | 1.39%
B4 | 383% | 240% | 1.50% | 1.29% | 1.05% | 0.89% | 0.90% | 0.98% | 0.88% | 0.98% | 0.75%
2] 1.88% | 1.46% | 0.93% | 0.92% | 0.80% | 0.71% | 0.68% | 0.71%
PC+PPP| Z | 5.85% | 3.54% | 2.92% | 2.71% | 2.47% | 2.34% | 2.51% | 3.06%
B4 ] 374% | 2.38% | 1.63% | 1.41% | 1.20% | 1.06% | 1.05% | 1.17%
VVREA ZEI{ER1-5) '
RmiEE %5 8] 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
) 1.44% | 3.10% | 252% | 1.32% | 0.77% | 0.58% | 0.22% | 0.13% | .0.02% | 0.00% | 0.00%
200mL | Z | 167% | 1.34% | 0.96% | 0.54% | 0.34% | 0.23% | 0.17% | 0.12% | 0.07% | 0.06% | 0.02%
B4 | 1.58% | 1.52% | 1.13% | 0.63% | 0.40% | 0.29% | 0.18% | 0.13% | 0.06% | 0.04% | 0.01%
B | 250% | 1.90% | 1.31% | 0.79% | 0.52% | 0.31% | 0.20% | 0.13% | 0.10% | 0.05% | 0.04%
400mL | & | 3.21% | 2.25% | 1.50% | 1.08% | 0.71% | 0.55% | 0.46% | 0.43% | 0.49% | 0.44% | 0.33%
B | 271% | 2.00% | 1.36% | 0.85% | 0.56% | 0.35% ! 0.25% | 0.20% | 0.20% | 0.17% [ 0.12%
] 1.20% | 0.62% | 0.40% | 0.32% | 0.26% | 0.24% | 0.20% | 0.21% [:0.22% | 0.21% | 0.17%
PPP | Z | 312% | 1.92% | 1.35% | 1.16% | 0.98% | 0.85% | 1.02% | 1.15% |i1.27% | 1.24% | 1.08%
B4 | 266% | 1.57% | 1.00% | 0.78% | 0.60% | 0.50% | 0.53% | 0.59% | 0:53% | 0.54% | 0.42%
E: 1.02% | 0.73% | 0.45% | 0.42% | 0.36% | 0.31% | 0.29% | 0.31%
PC+PPP| _#& | 4.10% | 2.29% | 1.98% [ 1.80% | 1.66% | 1.56% | 1.73% | 2.30%
B | 247% | 1.42% | 0.99% | 0.80% | 0.67% | 0.58% | 0.58% | 0.70%
VVRERBIFEA FE
EmmE- R 8] 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
B | 0.021%| 0.015% | 0.017% | 0.030% | 0.000% | 0.000% | 0.000% | 0.000% | 0.000% | 0.000% | 0.000%
200mL | & 10.026% ] 0.015% | 0.008% | 0.000% | 0.002% | 0.003% | 0.000% | 0.004% | 0.000% { 0.000% | 0.000%
B4 | 0.024% | 0.015% | 0.009% | 0.003% | 0.002% | 0.002% | 0.000% | 0.003% | 0.000% | 0.000% | 0.000%
B 10.042%]0.032%] 0.017% | 0.016% | 0.007% | 0.009% | 0.004% | 0.003% | 0.003% | 0.000% | 0.000%
400mL | & [0.087% ] 0.062% | 0.022% | 0.015% | 0.023% | 0.017% ] 0.010% | 0.015% | 0.022% | 0.029% | 0.046%
B4 10.055% | 0.040% | 0.019% | 0.016% | 0.011% | 0.010% | 0.005% | 0.005% | 0.008% | 0.009% | 0.013%
B 10.000% | 0.000% | 0.009% | 0.010% | 0.002% | 0.003% | 0.003% | 0.008% | 0.000% | 0.000% | 0.005%
PPP 4 | 0.024% | 0.032% | 0.021% | 0.010% | 0.027% | 0.000% | 0.009% | 0.019% | 0.014% ] 0.008% | 0.027%
B4 | 0.018% ] 0.023% [ 0.017% | 0.010% | 0.014% | 0.002% | 0.006% | 0.013% | 0.004% | 0.003% | 0.011%
B 10.018%[ 0.011% ] 0.003% | 0.010% | 0.006% | 0.004% | 0.004% | 0.005%
PC+PPP| % [0.051% ] 0.049% | 0.046% | 0.031% | 0.022% | 0.029% | 0.030% | 0.022%
B4 [0034%]0.028% | 0.018% | 0.016% | 0.010% | 0.010% | 0.009% | 0.008%
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VR 1 84EE  EAGBRENI R AR S ‘
(BEER& - BFRESEEL X5 M) — A, = XREHREE)
R SR s &

BRINE DR SRR KICERE LR MBEEDIEKICET 5H%

TAERFE TR ik GUIERERAEAES: BT 549

WREE X

2002 SRS LT TRER2MIROEEMIGIZRET2IEE) 1BV T, MiREHIOZ MR L ENBEHIC
& D EDLRERIGIIFNEDERIC b 720 T2, & BIZEEOESFRITR T, MILEICE U @ekED
RFOTED FITOWTIRETT 5 2 &M IREOT THLRO b TS, WhidiLEIBIcE L A2 %D
P NESEOBEBICE SO TR L WV 9 T4 ToTOBRIEN, =5 LI DES CHRARRIE
ADNTWDD, BROEDOREME S BIZH LT 5 & & ICERBIBICEE L TIiRSI 26+ 5 7- oI
L BRI A E 2 T, BHEMNBLE) bW TRIAYEL TR A LENH 5,

PRl EAECRE L CIIBE, BRiLE ORI~ OB & ZME I~ 7 0 v BOZ O IiEHHE 2 A
M, NEREEORERHRFIDS —EHOMiRE > ¥ —IZ TERSN TV D, ~EZ 1 v EERIEE~D2ER
BNV B ZCER L, ORI EME T IR E A —T A L L ORE R L o TR, T, Mkt
BT K HRMBEEHE & ~E 7 v EUBEBEBOEREZIT ., B ERED O OFRE & EfE L,

K2 BADT—Z RAFIHERD S PERD b DM B L A RRMESHIE & ~F 7 10 b5 BIERE T,
MR E TIIERM ATRE & DHIEITH D b DODO~E 7 1 B UESRIEE T, BRIASTE 22V NE LIRIE 3 B8
M#FHHER SNz, W, MIEILER 1 052 RIETH Db ID b bF~E S o U BIEME T, s
o AR A EOBRME D FIET A Z L bAL L e o T,

I DWEDERE Y TE SRMBEDRENSHRLEI 2B,

—J7. BRILZHE S MEREFHERIS (VVR) Z0ORWERIL, B I EEEE L RIFd 72 EOADEERH
VIS DBALEICB D B R EEETH D,

AR TIEE bIT, FEFEEILLVEEDNTO A RMFORIVERD—>Th 5 MR EMRKE (VVR) -
B LT, BYTHRMAEC I 25 FEE D THIERRMLOERR] - BILFHES] VVR BUSRART) 12OV THE
TH L & bic, THIERRTLE: 200m1 #RifLZAT720 2 EIBIZ 400m] fRIA1T72 > 7354 & FIE]-2 [ B & b 400l
BRILZAT22 S 735 A OMEIZEIT S, 2 B8 400ml #RMAFD VVR FAR] 125\ T OB EIT o7,

£, FFERRFRCAV O 28TIRE Tl T, FORmBYE T AR M O M EYE L 0 E#E TIE0
ZEDLECMORMMOEEFZARE L/, FORBR, Fih, FEICET 3O EEOEFES OEST
VVR 2B BIIRIE LTV & D T Hi3eh o743 VVR REFIT 1| [tk BOMEER MK 81253 254
FIHEICE T, BEEOYWESRETT 256, FRLEOBRMIFEIINTHEEEEETT, BT
i, REIZEET DRELBEM T AR R S,

DFEEMEEARRIGER L TV A4, BIEAORINCE S ERMEEARET S & & b, BulE ok
R TBUE LI MR EEOHEED S RD BT 5,




A. BB :

BRI A A DRI F Rt OERIC L ) SFICET L O 5, BEONREFIEEIENERIC L VEES
LB WHO (AR 2iiU0 e 2EBRREMTHD, LL, DAETIIZOL izt A b
ﬁ&btwéﬁi%%ixék ﬁmgﬁ%ﬁﬁf_ ibﬁgi&%ﬁfégk%mﬁwﬁﬁﬂ7/Z%%

BEOONEDDFEERTH D,
m&¥¥ihobtﬁﬁﬁ%#@ﬂbﬁwiouzﬁﬁmﬁﬁﬂéﬁxfﬁﬁTﬁkWQQﬁ%ﬁfék&%

_9Ltiﬁﬁﬁ;szﬁﬂ%%&ﬂ%@i%ﬁ%@%u%%mmﬁmik%erk%&ﬁﬁﬂﬁéo_

AR, PERE YD AV 6T IR EIC L DR MOHEEL TNE S v BB RIERIC L 2R MOHE -
~EYIEZ DMK L Z—H Mz TN B,

Z 2T, TERDIRIEIZ X DHEFIEL~E Vo U U BBRIERIC L DHEFEL BT EZ Lk, &
U BRATER BRTE L, BRILE ORFEE~DBUE & ZMHIIA~E 0 © U BOS MRS D S04 5T,
FERIRARBLE TR 2 LSRR D BID U E D TH B, .

KIZ, SHRBELETT D0 FEE LSz 28 A Mg D2 ERR 2 KD 12 DICEEE ORRMEE.
FIZ 400m] RN OHEED 7= DI BRI ORWER ORARR A HTR/E L, O THELE L
DI ODEREER LT 5 Z EDEFRDE SV E>D BRI TH B, EROBRME 7T —F 25932 & & biz
Z OERMATED, —ARERIL O MENE L D Bk i3y 2 FiRC AV b A BFi R A TR RO FE
ERERET D2 L1250 FHTOBRMRMEREDOFFI 1T HRMEORLIEEL RS LT,

B. Fik

B— 1. MRHEIC X HMAEEHAE &~ 7 v v S RIEEOHE: _

ZERMOBEEHE L BT LIV MIRELEEIZTIT D & FIRRC b [El S RIE 2 2 L RnEEDH  Hlo
WTOBRETEE & 3572010, 2fkfl (200mL, 400mL) FHFLEELZRIRIC LT, #HE. B, EE. Blod
Mt 2 —IZTHRR 19 4 2 A _EA)~3 AR B ORI EM LT,

F LT, [D400mL fkifLE DB LR Ho 55751, [@HERIZEICT 1. 052 BLE 1. 053 5Ri & LT 400—200mL i

(CERE LIZBRIAE O Hb 5375), (@200l Mk DB 4RI Hb 5571, % LT [@L. 052 Kl CRERMOBAD Hb
) AZOUVTHIT L=,

B—2. FHFERILE OSMERMIZIT D VWR RISORAEEIZONT ,

1) FEEOYEMMES WR FOSRAERROFETIL, £E 7k GbEE, SR, J0uR, B, KRR,
R, R TERL 1T E 1 A~12 AiZikifnz Lz 16 #~20 BOBME Zxts & L, MR, e, #kin
FiE (200ml, 400ml), BUEERIIC WR ORAERZIE L=, 2) #IE 200m] FRLEFTA2 5 = & 0 VR EREhE
(CDVWVTIE, MAZHARIC HEE 7 ST 2 B B OBkl 27772 57 18 BR~20 ERDBRILE O VVR ReAEIRIR 4 FIETR
MEFDOFIERNZ BT LTz,

2) FAR18 AR ME AR CH Dl 23R L7 B3 215 BIARBUC L hr A0 T 4 T LT, B
HR, Filn MR, FE —EROE, BROLKEREARE L, SIS SEHEDR E L FOERIZ O
THRAT L7z,

(REREA~DEE)

ARFL, BAZRET 2 Z L RRILEE D BUERBERE ST 5 & & bic, BEORMIEREAET 2
HLOTHY, BRBREIZ OV THERLOBEOFREFETH A7 OBELEOBEIE U, £i2. F—FDWRY



FNEDNTIL [BERISEIZ RS DI ERIEET CORRIEE - EAESBE TR 17TF6 A 290 )] 2EFL N5,

C. #&

18, 726 & DA (-0t L CHKILEIC X A FIMEEHE & ~F 27 v © S RIEBO B 2T o7, £D5H
R, 18,7064 (BHE11,3874 (60.9%) . ZME7,3184 (39.1%)) (W THFEITo T2, '

Fnid, FH38. 4% (BEFED 16 %, BER 69 T, SEOMKLEREIIEHEN 1. 05272, ~EZ by
fEAS 14.0 ThoT7,

AT ARRMOBINC OV TIE, 2000l BRMAS3, 107 4 (16, 6%) . 400mL £EM1AS 15,598 & (83.4%) T. 400mL
Bl zHETDRMOEDN S o7, UL, EEORMEET, 2000l $RiMA5 2, 769 £ (14. 8%). 400mL Fdrss
13,5624 (72.5%), B TEA)-7-F032,37104 (12.7%) Th-olz,

FERIEIZ T 1. 052 LA L 1. 053 SR & LT 400—200mL $RIMIZZEE LBkl o Ho 575 T 555, Z DIFHIC
BELUIBNE 133984 Th oo, £D~E T B U AEDFEARIL, 12. 47¢/d1 (B/IME10. 2¢/d1 FAIE 18. Tg/dl)
TH-oT7, .

ML EIEOReE (MR ERIEEDRREL, FrRE. BURMEER, BRMEER L) 208 5720I2 200l £l
& 400mL BRMIZAT, BIFILECE 1. 052 SR EEC L ABMBEETHD Z Lavb, 1.052 LI EE 1. 052 i
W23, £ LT b I OEDORMBEETH 2 Ho E 12¢/dL LA EOFEEDORRIMFIAEE . FA EORMm A 7]

fe & L7z, [RMERIC 400mL BRMIC OV T, MR 1. 053 & Hb {F 12. 5g/dL % EUESEIZ BV V-,
FLTCINGEZTEROLIHE LT,

200mL ERif1
Hb fE 12¢/dL LA L Hb {& 12g/dL i At
Mg E 1. 052 LAk BRI ATRES (a) BoOBRM FTRER (b) a+tb
IMiEHLEE 1. 052 K BROBMARTRES (o) EORMAATRER (d) c +d
aF atc b+d a+b+ ¢ +d
400nL R
Hb fif 12. 5g/dL LA E Hb 1 12. 5g/dL il =il
ML E 1. 053 Pk BEOFMFTHES (a) gt M FTRES (b) a+tb
MK 1. 053 i BEOFRMAREES (c) HOBRMARIRES (d) c+d
&% a+tc b+d a+b+ c+d
TOFREFR, LLTOL /o7,
200mL £ ,
Hb & 12¢/dL LA E Hb f& 12g/dL K5 &%
MiRLLE 1. 052 PA L 2, 595 137 2,732
MigHLE 1. 052 i 37 0 37
Grl 2, 632 137 2, 769




=2, 595/2, 632=0. 986

RERE=0/137=0

HERAMER=37/2, 632=0. 014

HESMEER=137/137=1

YL =R R R (1R E)
=0. 986/1=0. 986

REMELEE =t o/ B Rath = (1) /A R
=0,014/0 - - - BHEFRE

400mL Ein
Hb f& 12. 5g/dL LA L Hb 1 12. 5g/dL w5 &%
ML E 1. 053 LA E 13,126 370 13, 496
MKELER 1. 053 i : 1 65 66
G | 13,127 435 13, 562

RRE=13, 126/13, 127=0. 9999

e R EE=65/435=0. 149

BEREMESR=1/13, 127=0. 00008

ﬁﬁ%r$$=370/435:0.‘ 851

I L =ERE R/ BRI (145 RE)
=0. 9999/0. 851=1. 1750

BEMECRE e=liatt R/ TRt o= (1) /R BT
=0, 0001/0. 149=0. 0007

BRILE ZXRE LI T —Z AT & 2 A, BEFOMEREFERE (WR) OFARRLZOERIC
DWTL 1) FEE OFERRMAEFOR VR ROSFEAERIT (BRER -+ ERER) . B 200m] #RLAE T 1. 86%.
400m] BRILAFT 3. 75% Tdh o 7o, FHRBITIL, 200ml (281D 18 7%, 19 B, 20 BRDOFEAEEMN (K% 2. 69%.
2.37%. 2.99%). 16 7%, 175% (1.45%. 1.62%) & LLEL TEVMEMAERD b3, 400ml (23T
EREIOREFEILE NI o7, 95, B VR OFARIL 200m] T0.07%. 400ml TO.17%THh -
7o (CERMICAEEZER L), O VR AT 200m] T 2. 16%, 400ml T 4. 34% Th 7=, FEFI
DORAFEIL, 200ml TIEBHERHRIZ 18 5. 19 5%, 20 BORBEED (F22.23%, 2.42%., 2.76%). 16
B 178 (1.72%. 1.92%) & HBZ UV MEMDSEED HALZ03, 400ml CIIEERBORAERICHEEEIIER
el Db, EAE VR OFASRIT 200ml T 0. 13%, 400ml TiX 0. 28%H Y . FMEIORERIHEE
IERRD TRV, 2) FIEIOFRMSIER (200ml, 400ml B (2. 2 [EB D 400ml B WR RAELR Bi- & =
A, FIElDS 200ml T 2 @B IZ 400ml OFA (F1E] 200ml #) DOFS VR DOFRAESEEEL. T 2.82% TH Y .
FIElERmLA> 5 400ml 24TV 2 B H b 400ml DFE (FIE 400ml F) O VR FAERL LB LT 1. 2% LH
BICEWERThoTo, BIE VR ORAERLHIE 200ml FE28 0. 23% &, ¥IE 400ml FED 0. 07% & LB L,

Blz@Eh o7,



SOV 31T B EA VR OERERE., I 200m] BEASTEE 2. 95% T D DIZKE L HIE] 400m] BETH 2. 40% &
FIEIDS 400ml DFIZRSREL MERIIFRD -, HEHEEZEIT 20Tz, EAE VR OFRBEIIAIE 200m] B

(0.11%) . #JE 400ml BE (0.20%) THb, WEMIBEEREEEI DT,

B SR B 57— % ThHAHH, RBEROKRMESNT 404 B, BHE88#l. it 126 Fil. Fimid
¥#759.9 (19—87) #%. &L 58.3 (37.0—97.0) kg TH-7, SR SR R R B D EHTEIAS 42.3% & b
S BB RICHOMBIERIS1.2% ThH Y . £, BEETHLIEHRILED 11.6%% 50TV,

FEBSTRIL. T0—T9 B5AS 55 il (25.6%) . 80 BELIEA 124 (5.6%) T. Zhbid—xOBRMEEDFIFHIN D
T, 36741 (31.2%) EEH TV,

BB KB ODA5HT & B BT o\ Tl BRI ORI BEYE Tl 200mL B G, FBEid 45kg BAE, ZcffEld 40ke LAE,
EJA m%m&mfik%%%5%gutﬁkb6ﬂéo»ﬂ%@%ﬁ%ﬁté@“ﬁi BHET3IF (1.4%) .
T 6 H (2.8%) . SERTIZH @ 2% TFHELTS

1 [BlELM B3 400mL 25 H o & H25< 42, 3% (53, B EEKI T 1. 9 [B] (15 [2) T, MRTIM &I X¥# 579. 3mL

(200—12000L) Tdhr->7-, 1 EORMEOBERRMIFRICITT HEIGIL, F8.2% 3.7-9.4%) TH-o7=

FRTOFEFIO S B, FROEFCEEESME L8 OE) THY ., RETTTOMERERR S

(vasovagal reaction: VVR) Ti»-7-, VVR BIEEI TR T I ETho7o, 112 E VVR ZH LTV, VVR
ST, ENCTEME 2. 3%, &4 8%, EAAETEMEL 4%, &tk % Thole, Wb EHIE MER
M7=, FEHFRABEIIRO N1,

VVR % RHE LTl & FE L2 FIo DR LB LT & 25, BT EilsE T VVR BIESINZ & D T &3
Mote, KE. BE. EBRMEET VVR BEFCEEE & 2EMCH 7205, BEETR0E-oT, L,
(R RIS ARM EOES T VVR REF CEBIZEN 2T,

D. BE

iR ERE & Hb IR el U= & = A, 200mL 36 L UV 400mL £Rif1 & b “MiR bt ERE DR RE” MED -T2,

SE Y | e L 2 ARERITERO B OD, B S R DEENEVRE THD LE XD,
BRMEAEEELAS 200 33 £ 08 400mL £ & b 10 BAF RO TRV Z &b | MR EREIT “Blda B on
ZEMED” FEE “WCIEE LTV ey, —, BRMERERIZ OV T, 200mL 1 XEHERRET 400mL 13 0. 1 AT T
HBHTE0E, 400mL HLZEL T, MFELEREIE “BNTH5 LEDNIBNE" O B ITITFAT
BBEEZ LD, B, 400mL ERLORIESIZ AV S A MELEEICB- T, 2L LTRNUIRE
BENMENTWD EEZ DD,

BRILEDERMICEE > HEFR THHH, PIEHLMEFORME S VVR OBREHEHLILHRELH D Z &b,
HESRZE R R X\ & 2 B A WIENE 200m] kil %, 2 BB LA 400ml Bkt %1772 5 T & T VVR ORAERNE
HWTx3LbELLND, UL, SEOHEA OFERTIE. B TIIAIE 200m] B, £ 0K 400ml #iifl & 5%
MLL%@VVR@%&+@ FIEH 5 400ml BRiLE L-BEO L W FEICE . K TIImEMICEEEN 20>
ST,

BT 1 [EEIC 200ml & L7-gkiinE s 2 FIE I 400ml BRILA1T72 5 BRC 1 H B L0 EFEOBERi s 5 0
HREZAMEN - 2 b b —DDERTH A, ZIUK L, EVE TR, BHAEEN -T2 L b B L
N5, UL, 2hbidEs: LTERENLDRETH L0, NEEL LD LEHNFERDBNI OV THSER
ﬁbfﬁ<%§ﬁ%;oé%u:ﬂ%wﬁﬁ%mi\%ﬁ%@VWR%E@ZE;%ﬁLTéMEﬁ%ék%z
Do



B EiERMmIZ VT, %ﬁ%ﬁxt&[ﬁ%ﬁ%ﬁlﬂ%f%of% VVR OFAEZENE N EVD &&;’r?&&b bhighs
-7,

F72, KEARMBEORFISMCI T H, VVR ORAENE LS = L bRS IS Tz, 727 L, 8
BRI BRI BEDEISIE VR A CHRICE -0 T, MO R 5B BRIk

Biox T 5 RN BOBIE ¥ ERT ALERH 5,

ERMERITAE L SR L VHETE B2, BUTORMBMEIFEOHDRENS S, FELERLKES
BT 505, BEN BT bHRME HAIERMIEEI 2 DT, FE R LT — Bl &%3RbS -
EDEE LY, TbL, BRIEESYZETIE. BTORMEEC R 248, KECETIEERERT
X HEREAH B 5,

—%, AEOTEERRHERRLERS VVR OREORE L 72T\ 5 THEL R LEbOLEDRS, L
FeitoT, JERMIKEIC S AR BORA AT BA. MECROER: & RS EBIET 5 - & DBEN
bbb THRSNZbDEBbh A,

E. £¢&8

~EFTEY (Hb) HSREEEEAICME, MILEDORHEE ~OREE . ThEC Hb BOZ k%
DHETERDS, NEEEOR LRI —EOME L # —IC TEBIN TS, Hb BERAIEE~DLER
YNV BFEXUTER L @B F I EE O —Io o T, OFTREEIIEE BiEn Hb f & ol
LTIV O EEES | & HiF DRI, @200ml mﬁlﬁ:ﬁﬁ% 400mL L F—EHEE % 1T - L ORIk, OHb
ED LMEDRTE L EARERERE L e > T3,

IDXSRERDS L AT M LS, MK EE CIIEICBET 2D B EE LTV T H ERIC
Hb fEAME< Hb 85> 5 AU EHE 5 7 X 720 VDS OBRnE 5> 5 bR LTV = Z L BB L & Fe o T,

A ORI EEE X 2 & MIRLLERICZ T Ho BiEEL AT 3 LERSH S, €L TSEOMEER
b &I, BUTORMBEED RE LOZMEC Hb 235\ MIkBEI 2 4584 5 1= D585k P aad LT
VENH B,

—F, RMHOEEERTH SN, EEEISYIEIT 400n] BRILE L7-5A DK VVR RASERIHER 3~4%T
HY., Fin, WM X BEEDeh 0Tz, UL, —ARERINE D VVR AEZEN 1%RBETHHIL2EZDL,
A Y R ORRIE & 2 TOEERMGIRD b5 2 L WERER ST,

SERIOHERBRIZL Y, 72< & bEFEHIHIERL CHE 200m] B 247V, 2 E1H DR 400ml £Rif 44T
725 Z L iE. VVR ORAROERICITIRN b2V & ORERITE SN, EEE OBILAEE, KT 400m] S0
MOHEEZTT2 512i% VVR ORESRET—ARBRILE DOFfETh 5 = 2: EREIAN, TORE, Fi)HHE8
WEDE THOOEREIAI & LEXD,

E7o, HOMRMEFOREFRT, BATORMEBEDOFRAID 70 B EOFEFIAS 31. 2% & F TUZA, T
VVR ORERPENEND Z L3R oTe, £z, TITORMBEOHFNDIKAEED 4. 268 FN TV,

IEAEDRERT T Tl VVR ORAENE T & 1373, VVR SR IR i i e i A g o]

ANRFEIET,
EDZ Xy, BILEOEEAOOHEMEEHE L, nEEL RETEES. BROKECNTAEhED S
BRIV, FEILT0 B ETH 4y, REMIIREERTE 2N D B,



F. fEsEfaiaiEsR
¥RZ72 L

G. FFRFRE
1. 3RSCIEHR
TFEHY
2. FEREK
FEHY

H. SnARBEMED HIRR - BERIRI
(FEZEL)
1. $SEFEUS
Bz L
2. ERFERE
Bz L
3. Z DM
Bzl



TRk 1 4R AR
(ERS - EREEIBEL X275 b ) —9 A TURREFIEEE)
BIETHEE

RIS OE LRI EL U7 S SRSk B BRI

EHERISA TR Fok GROREMSERARFERES: BORRENE #9)

MRER

ARSEBE CIIRMAFEEIED RIE L OBLAD D, 1) 17 8~0 400ml £MiEMOEA, 2) Sffikifio kR
FEHEUTIRDREL, 3) M/ MRRSMRMLD LRESEHT 54 B ORE LOFREMZ OV TEAZE (8
MEDEME) &2e FOMEL T 18 FEOLERME DT —F DESERF Lz, M T MuvMgoE
BRSO RE LICBIT 57 24— MR % 50~54 BRIV MRIRILE 2%k & LCER LT, |

AL 18 FEREITIRIM DS & L7 Btk 3,532,404 4. 2otk 2,560,404 £ D3 6,092,808 & &5ig e LTHA
RHFEOEER— 2L Ea—F — L RT MAZAN SN TOS T —F RS, BRlFES, EAREHIN
RRILESL. BRILCRERSES. BIERRAERREER L, COBRAMITORERET —# & Ui, fv/MR#kiLo -
BRESORBELICET 57 v — NI 2EO 7 iioniEt ¥ —TRREL. 1,1304 (B394, &
391 4) HbHOEENESH-, '
- EOFER. 1) 17 5RIZ 400ml 2 fifkfn 28 A5 Z & T, 4RI 200m] SR 46,684 4455 (Bt 28,961
4, M 17,723 45) (AT DM RAA T . ZIUTERK 18 EEED-2MASHR I E 4 (200ml #E) ¢ 0.73%

(BHE 0.45%. ZchE 0.28%) THEY L7, MRILBFOBIERORERIL 17 S CiEBicl b 18 < 195 E B L

THRELUT Tholz, 2) RMkind EFEESE 69 5D 74 BRICIER Lo SN2 il & 450 242
I 200ml BT 6,573 £ Th Y . LMMIILERD 0.11%REDHMUMRBAENRN L & iibhotz, B
TERMEHETIIB L AR 60 (UIRLEORIWERRARE, MOER L B L, FEUTORERTH-
2o LU, Hb EASSEEERED D (Hb RE) RIS & 72> 7= AT B 60 BEAShFER & bt |
LTERWZ E3bh ol 3) MVIMRASIRD ERRES ZBHTO 54 A5 59 BRICIER LIBAi, F
45,534 £ DOFRIME OWIDFIAE N, 50 RO IMRERILE ORWERRARIMUOENR L il U T HRAER
RIS T O T 1245 Hb FRIC & SRICRERESIIBIET 50 (0o < 2 2EmpED b, M
/IR D _EIRESDORE LICBET 27 27— FRE] ORRETIL, 90%LIEDBRIMEAS 54 BRI bk L
T/ MRBRILIZ 377 L 72 S BEE L IR D ERRER DO RBL L #1772 5 Z & 1Tid 85%LA EX BBk & D
BV sE bR, |

T DX (RO RE U CHEBMSB OISR AT, 77— MRETHEENREENES
NTWD MRS RO EBRERDORE L2 E—EBLOT —< & L TREZED 5% LofE@RiBoh
7, '

¥7-, Hb BE¥EERF| % B8 OMMES~ ORI DV TIRELEIC X ZEEHE S Hb S5 RIEE
b LITRET LT, _

~EZaEy (Hb) BSREEBE M, RiE ORI~ E L, ZMm#EC Ho BOZ\ ik
EOITERDP DL, WHEEORECRIS— 8Okt ¥~ TERSN T3, Ho SERIEE~DE




ERrE) 0 B2 ITEE L. BE) L B 7o AP B EORE 12OV T, MR TBYTEIEE MR Bk Hb
i L B U TRV = b SEHEES | BiFoRIEL ). 1200mL FRifn##E% 400mL &Hﬁgﬁkal xhiFAZ
y R, THb HIREORE) SRHNIEL 25TV 5, |

i R TR AE 2TV, FERC Hb SSRE b3 L <, SRl Hb {5251 & LI TE
DR~ DB RS, WML LT, 358  (WEXLY A L RnEEZER 5~1M
WEHISIE N B ~, FHEV VBRI T A 2007) &b L2, 200 - 400mL F—HHETHEME Hb=213.0, it
=>12.5g/dL #GE LB LT, '

Frk 19 46 2 A)~3 A TR, Mgt ¥— @@7 ey, Bz oy s $E, BH) Cmiki (200
mL400ml) FHEEEcRL L, MELEEC CROLEEREEIT. AR Hb BSIEE ~Exa—
Hb201 75 & & #OERGH & HVCRIE L, BoMERH. B 11,406 A, %tk 7,321 A, 7+ 18726
MW TRT 21T o717, 723 Hb SSHREHT, SRREORETEHSBIEE L K& CR2Y ., HZRLE
A U7 OCR 245 L WA L= C. FOAIC VW TIIETIE U TR U, 7 BB, Hb i
SREHEE T CICHA LW CHERBIES B LBl e v 7 o—#o7—4# (un BC4) kst

L. 5t 17,429 50T LT,

_ %@ﬁ% BRI 1.052 BLE 1.053 5Rif%5% L. 400mL 75 200mL IZEF Li#kifnE OS5 Hb Y359E

LAY, B 12.640.8 g/dL. Atk 12.420.6g/dL T, BYTO 200mL R EHAED Hb12 g/dL LA E L 1E
IEAES DEFE Th - T, HSAIE H b L REERAE Hb ETH 525, B C T, RER COMBGHRA
1 XE-2100 2 L. ACEFTRMNEA (19 24~32 BHiHE) 1Z8lE L W5, SRIERE L FRHTRIE
L= b DT, RERMEEIISET— 5L Y1505, A—REDMSHE Hb i RERSEE
Hb {EOT, MR EEE L, 5 Hb ETREses & i LT, FEAETHME 04, %t 0.3 g/dL
FNEIUR MES R LV, ARG, B3 0923 & FEFICARVERE] A7RL7As, &RPETIX 0.877
L TR EE) DR Th ol BRLFAE DS Hb EOTH) & EHEFAEL. B 1491 1gdL, &
P 127411 g/dL TdhoTz, BT 13.0 gldL AL 3.6%. LT Hb12.5g/dL KL 37.9% ThoTo, Mk
BT & B Bk iAo S Hb EamiE. B 200mL St #E %t 582 A (6.3%) T, 10 ROED
B HEARE, 400mL B3R EeE s kv, Bil bICHERERET 1.053 (Hb BIEET 126¢/dL) U
FLED BTV S, 400mL BiEiE CiE. Hb @5 RIEMET 13.0g/ d L R 241 A, B HEREET
1.053 i & HE U Hb13.0g/dL LA i 139 AFHEL 7=, Hb fSREKICEI VX, HIEEMEEE 13.0g/dL
PLEITSE 2 & L 1.04%DBO ATl S, figte BRI & Ao offi 5 Hb fE57h13, &tk 200,
400mlL BRILE O Hb 5045 & ERBILEFE, 400mL ik ¥, HERECT 1.063 LLET, Hb 5
BIFEAE 12,6 ¢/dL %3 102% (310 A) &£ TV, SHEICHERIE T 1053 AR\ T, Hbl12.5¢/dL U E
o7 Li- 400mL SR A 251 269 A Tho7-, Hb BBRIEIEICE) vz, HEAMEE (Hbl2.5g/dL LiE)
HTHkE L LTS, 41 A (1.44%) OB FRISh, BHE=130, &it=12.5¢/dL BEROFUIER
MSESEE. B 400mL BRMALEE i Hb=13.0g/dL & LImBE, AL & bICREEN EA L, 50

6%). 601t (11.2%) TE<. 2T 35%M Rl 7227z, 200 - 400mL F—REEMELFIRES D &\
200mL A BBHED 6.7%HTME & 72 o1, EHECE L, 200 - 400mL F—HERHE (Hb=212.5¢/dL) ZFRE
425 E. 10 fo~d0 ROTEENE < . iR L LT 400mL FHEH T 35%, 200mL FHEHE T 42.6%051
e ot BRILENAEORS Hb [ESEEIEME 20.0 gldL, it 18.7 gldL Th-oTz, Hb EFRMEDRIEC
AN, EPREN TR AW & SN ABIEABE & UTHBME 19 g/dL BAE, %tk 17 g/dL A ERFE LTTEE
FEEIL R & biC 0.08% Tiholo, KEARICOWVWTIL, SHEIOREE T, fihEREI IBILEIC




LOBEHEHB LI LB LN BB DT,

BREERD D, MK ERERE L 15 Hb BIEEITE bIT, A IE L TSR3~ Tl EE
CHRRFREE 25, HIT FICER S -5 Hb BIEEESTIRSR . RamE Sl e B ORIl
LR U THEHENRREN T L ARER SN TV B, SEIOKEHL. F—kiks 24~32 B g ICRniges
~CRFE L1 Hb fETh 545, 5 Hb X THHE TR 04, %obt 0.3 g/dL TR EIUEWMEETR LT e,
5 Hb BIERESRDRREITH0.3 gdL & & T BY . RiEEE TEDEROE DO DRMABHIETE HFRETH
%, -

Hb JIEEA~DYY BRI, B TENEEI IR B0 Hb 8 & B L TIR 2 2055, KM 125
5 130 g/dL IZOE B TRE DR FRIZTol2 & 25, BRI 1.053 L EOHIERHZ A~ 1.04%0%
DRTFRISNT, ZHETITHb 2BHTAREL RIU 125 gL L3RE L LEREIC L 2ME L i35 & 1.44%
DRPBTFRIS I, ZHEITIWT, 5 Hb BIEHESE A TRRLE TR 2BHE & LT, BieRsEs
A3D Hb fE L ) RLRVEDIZRTT AL IRESNTNB I L BB LCWE EEbh 3,

200mL FRifn$i ER (H18 4F : 200mL 26%, 400mL 74%) (b3, ZMmEc L 0 gfgii i
WIEIBEE L, 200mL Fifnid NEO#MAICRRE L TRl L TV BHER b 55, 200mL OipiEs
400mL & RI—-FEAEZOE HIF 7356, 200mL Rl RO JUNHIK Tl & A PRERRV L Bbh 3,
LAl 400mL FEGRITER L OO DHBRCrY, AFORRME BB/ VM EHEOZEE JWAE L 72 B TTEE
Y235, Hb EHEEDS|E LIz oW Tk, 4% FH LAV BEDRITO, BulsBiRic 57 2255
DOFRFAER 2 COMBRRLER LT, BRHSNBRETHS S,

MBS, BUEEA T8 ) DNIRE LI-HETH 205, 5 Hb JIEE IS 3 hi-
MR LIAGENSR U {82 OIRIBICRS U RS ASTIAE L 725, Hb M5 RAIEHESE A%, = ofl4%
AN LT REBE RS S 2N 5, " |

Fio, AWRTIHRIIES T S EFEOTHAE LT . EXEORMOBK, [eOTH, MRifT80H
ERFERALCL, ERECRLO T 0T~ 5 V%175 & & SSRILERIRICE DG % T8 L=, 2008
F£1A8BNG2A 1 BICHH T, FREMERAEESMESRE A #5 & U EEREL TV, 2994

(BFED 59%) HOEEERE, 1054 (35%) NERIERETH Y. 454 (15%) A0 1 FRICERT
2L T\, A% 1 ELNICHEIRNGG 5 LA L0k 31 4 (11%) Th-o7-, A%EiT 3850 s
TORFIIRRMBROFE L > TR Y, FEBE CHIRM OB, KRS TSRO MIEDA s &
AIRILES & B 5 LV SR & A otz, AFEFAEDIRIKERERIME A, BRLRITE, RiEOS
S, RFERTORRM SR X > THIERRMIE & 1T LTV 5 2 & | RILRERE DS - BRI 24T >
B LTI THEF ST B LB X BB, IRIAKREEE ORRILE12 TRA S TPB THIIIEE T 5 45,
RBETIE RO ZREEE L T Y| RIEIORIL TEYVEISA2 < | MCHEERMN RO &) PROEESE
SEROFMFIZEEZ bVD, BEEEDBILHE T AKELIEL . 7ut— 3 VIRI+Sich s, 20
BR. SRESE TI3 TRA R TPB I o 788K, REBRE TIXBRIOBM CHe 1 A — R R8N Z LicES
ZEVIEIS AR OMERD D, i, BRIl SR OYERRMERHRI R 2 EME L EET_X TH B,

*: BC ; Blood Center
C ; Center
TRA ; Theory of Reasoned Action
TPB ; Theory of Planned Behavior



A. B®

HF B OBBRIZIBY VTR FTREA D DR & Bl iz L SR B EDOE bR LI X Y il B0
MBFREND 20, SEBRCBO TIEROBHR R ESRE SN2 83, ZORHSRO—D & U TR
DRELIER BB, | o

% ZC AHSCEE CIIRI B E RIE L ORTREMEDSAIRE L & 2. DV 3 R, 1) 17 5~ 400ml IR DEA,
2) 2k EFRESEIT 69 ORE L, 3) MuMRERSIRILD EBRFEREAT 54 RDRE LIZOWT,
MR (@RILE DR %4 FOMBEOREL YR 18 EEOL2ERRNE D7 — & DTRERIZE SEHEE
L THz, HETHEA 3) 1T oW Tk, BATHRMENE Tl MRS Z 1772 > TV D 50~54 RRBRIME 25
%L U, MvMEERILO FRRFES O RIE LIZBET 37 07— ME) 2331, i BB LoD R
BERFRIET A ENE LB TH D,

¥7c. Hb BHEZ S| & LT BEOMMEL~ORBLMHI0IC, MBLEIC L HETHEL Hb MHSH
EEOHBRRETEITV, Hb BiSRIEE~DO2ERRE) ) B 2K Uil i 7 3P OfE— D7
HOT—FENEE L, [BUTEAEME IS B0 Hb i & Ml U TRV V= O BUEAR | & EiFoRIEL ). 200m
L Hif FEHE% 400mL & F—EHEZ5 % BiT5 Z L ORI Hb FIRMEDRIE] 72 ¥ ORSMERRFT 5 2 & 58
t, ) — ODOHFEBEHITH D,

& BIZEFAEMIIH L TEPFIITOE—1 3 U EITH 2 & CHRILEBINI DR B E 1 E I 1 EBERTH
EEREME LTHIE R ER LT,

B. Hik

B— 1. BRfLEDOFSEAERE LICBEd % ERErORE

Rk 18 R (ERL 18 4 A~194E 3 B) IZ2ER+FiktE ¥ —BitDZ% L. BiReER—=
VB2 VAT MRS ST B 3,532,404 4 Lotk 2,560,404 £ DFE 6,092,808 & A xR & LT
Bl - BRILSTER - AEHSREBRI BRILE S (ALK - HEASAKD) . BRI RS, BUERSSARIIC OV
£ L, LBROSBTOEREER L Uiz, (RIVESIE. B4 3,212,704 4. 2t 1,777,305 4 DFF 4,983,009
%) PFET, £ 7 MRomiky ¥ — GoeE, EHR. B, MR, KB, BLR, ERR) <50
B~54 M/ IMRERSBRM A 2508 & Ui/ MR o> _ERREES 00 BB UIC BB 5 Bl A & 990 L7z, ias
sk 200 B (B4 100 B, &t 100 6) ZBEEE L7,

B— 2. MiktER L AE50EEHE & Hb fiiSRIEM & DBRIZ DOV T

¥Rk 19422 AA~3 A TA, hktr&— @H7yeys, Mlroy s, HE, M) Cobhski (200
mL,400mL) HFEEH xR L L, Mk EEI CRILEEBIE %17V ., R Hb B SRIE % ~F % = —Hb201
7T AL EDOEREMZRVTRIE Uiz, BRMREHE. B 11405 A, %t 7,321 AL &+ 18,726 AizD\ T
AT ERAT T2, 788, LERORPEFHIRD 5 b YiZREORISISEREB L KE<ERY | MRELEEL
7452 OCR 2HERE L HIBA LI b O A9 Ui 17,429 B2 fiftret & L=,

B— 3. E¥AORRMLIZT 3 EEEE
FHERERRKEEFTESH 1 ~ 6 A2 MR, FEROBIRICIEZEABUMT 5 HECE Y, BRE
RGHEEFRBE ST, TAELREIX, k204 1 H 8 H~2 A 1 B CHHEZEORAIL. 4. 9. %F. iR




T8 (BRifEE, BROBET. Bl 1 EROIRMEE: L) | BRILIZH 2885 - 4 XA —U7% Y 29 HA Th 5,

fi#bTId SPSS 12.0J for Windows % FiVVTITV ), HEKAET0.05 & Lix,

(fRERE~DELRE)

BT, EARRET D T LA BRI AL S BIVERIERE 5 L & biZ, BinE OBEMERAZRES D
HOTH Y, RMBEIZOV-THRHIRADBEOREEETH S - DEE EORBITAE U2V, £i-, F— & DBy
PNTOWTIE TREERIRI BT SR ERERCTMRIEE - BABBE TR 1746 A29 A )] 2#BFL T3,

C. % .
c—1. m%oﬁ/%@ﬁ‘é‘b IZB8 5 ERsOREt

17 F#RfE~D 400ml 2l OFEA U725E O mBkinE DR D REEEIL, 17 ERBEMEORMm 2%
34,816 4P, BRMAEHEELILS5,050 4 (14.5%) THY. 17 BEAchE LRI (5553, 188 &, BRALFES
FR3 20,7284 (39.0%) L AHOAE(R L e LTV MERIDSERD BTe, HAMICE TH, b AR (b fEAE
R . MUE, ARZE. MIREA | GROLOKAFEERIZZY) . MZIER 2 (SEORRILIIRT L g
EEICEY), EAMRE. TOMOLTOEE CORERELDMOER L B L TEd-T-,

200m1 i fRifE OFESEERBEHERRAERITIE, 17 BBEMORWERRAESEIL 1. 19% TH Y . 18~29 B0
2.39% L HBR LU TIRVMETH 72, (18 19 BHOBWERRAERIL 1.95%, 2.79%) 17 BktEORWERRAsR
1. 75%THD, 18~295%D 1. 37% EHBT D LB TA, 18BR. 195D 1. 5%, 1.81% & DHEBF CIHIHIT
REDETH -7,

17 FRIZ 400m i kil - A U7-45E ORI ALK (B) DD BiAR T 548, TRk 18 £EEFIT 200m] £ fufik
MEZ1T72-7 17 FROF D 5 5, FORED 400ml 2RO (FE,. HbE) 2R354~
Teo 1T RRBHETIE 29,765 4, 400m] £l OBRMERE (A 50Kg L L, Hb & 125 g/dl BIE) -
TDIX 289614 (97.3%) THY., 17 mAMETIL 32,460 £ . 17,723 4 (54.6%) AMKE - Hb B
FOREEERF-T LRSI,

FEEDRRIMAE A3 T 400ml BRILEAT 7 3FAITIT, FERIIC 200m] BREFE C 46,684 44> (B 28,961
4. K 17,723 4) ORMLEOEALATNSH, ZIUITR 18 fEEEDA (200m]) HEARRD &
6,378,490 4D 0.73% (B 0.45%. it 0.28%) 2B L7~

Sk D _LRRES O LB LIC- oW Tid MR ORI @k g 5.5 & . Bttt 5 Hb RROHE
FX 50 845 0.19%. 60~64 5%iX 0.42%. 65~69 #%iT 0.69% L AN L & bz LA+ AEmRH Y.
FHZ 68 7% - 69 D Hb REDHIL 0.93%., 1.25% & BUMEETRLTW5, MOFEHKRER DORIT 50 £,
60 ATRAZEV MBI d o, Fiz, &bEdD 50 . 60 AERIMLE BRI TSI HhDER & Holss L
TRIFUT Th o7z, 200ml BRIFFORWEARARI, KU 400m] BILSORWERRERREZBEL L, B
PETIL 50 R, 60 ABRIMLEF DFAERIIMOENR & s L TIE<S . ZMETHERRC 50 15, 60 {AHRiLE DFIfE
FAFARIIMMOFER & Ll U TIEL Mo T,

EmMORMEL, BRILEL b 60mOLBMERN LR LTS, 22 CRILEE (BkD) LESICHOV
TOEWREBRZ RO L Z 5, 200ml BRILTiX, Y=-0.04X+2.93 (RR=0.96). 400ml fkir T,
Y=-0.15X+10.61 (R*=0.97) DX TEENDADMEENRIED e, ZORIFERE VT, LMk
M OFEREIED ERRE 74 B THE B =B OBRMEBIC DNV TY I 2 b— 3 V4T T, 200nl Bt
erli 70 5T 0. 13%DFRMEAS 73 B FE TIZ 0. 01% F THA L. 400m] BRILCiX 70 2813 0. 10% T B A8



TLEETO0.01%E TRAT5 &L FRISh,

1/ MRERSHRILD_ERRFES O RIE LI DWW T, BABRILOZAE ST sl AEgE R e RS &, B
T Hb RRDFIL, 50~54 5% T 0.84%. 54~59 5% T 1.12%, 60~64 % T 1.59%. 64~69 % T 1.69%
LR RET T L R OHR G NS AEMDERD LAV, Fit T 50 4K« 60 D Hb REDZRIIfhD
FER L B L TE IR0 T, '

I MRAS BRI (PC) %1772 > TV S ERILE DRWERDRAERIL 50~54 ROBWERRBARIIBZLE b
R L B CRISLI T CThoto, Fio, Mgy (PPP) %177 TV HERILE DRIWERRAE
xR THH L b 50~69 mOBWERRAERIIMOFER L KB L TRISLUT ThoT, _

Il MR SR LD _EFREER A BTD 54 30> © 59 RIZHER L o Sl BRILE DS L OREIINd 5% 3 2
2 b—ya v UTHT, bR O I MO BRILE B I B & & bFERZ I8 2 L ISR E R 15
fERDERD HILTUVN D, 45 DD 54 ORI T, I/IMERIE R (BLFHOESAE) LEROBRIZ OV
TRTHD L, Y=-992. 69X+65090. 20 (R*=0.98) RIADMERIMEIEED b,

= DEIRERE VT MVIMTIRILOD_EFAERZBHTO 54 5435 59 B T8 & ki T RHo s B ki
FEAWEE L THD &, FFHIT 45, 534 4 OBRIME OEMNA FIA T I, U 18 FE O/ MER S BRILE
775, 148 B D 5. 49%ITHEY AN TH o T,

Tz, 2F 7 ROkt 7 — T, HEML MRS E LTS 50 5f~54 IOBRIILE 26 & L
T MRERIL O _ERREERD RIE LIZEET 57 2 — MRE AT o7, HeakBloFaErHix JtHEE 188 4,
ERR T3 4, BURCHED 182 46, SN 123 4. KIRAF 219 46, WL 177 4. FERIR 158 2 CThH Y, AFHE 1130
£ ThoT- (BHT739 4. £tk 39148), RN TRIT 50 7% 260 44, 51 5% 197 4. 52 5% 205 4. 53 5% 231 4., 54
B 237 4 Tho Tz,

5 54 B A TH D OM/IMRBRIILIZ OV TiL, BHETE824 (92.3%), &HET3584 (91.6%) 2»H45%kb
BHLIN e DRE NG5 T, f/MREkILO_HFRFEENT 54 B2 T9, BRIEED ERA* 51 & EiFicon\WTid, B
PET 661 4 (89.4%). HMET 3374 (86.2%) D LEMDEIEBFLNIZD, DbV & OBIEH BT 68
4 (9.2%) . LT 4T £ (12.0%) Hol, ILITHERDEE . (MERE THINEY & BX 20OV TIL, B
TH 65 Bk & DEPEAS 225 4 (30.6%) FbZ <. KUVT 60 BoRE2S 207 4 (28.0%) THY . ERZLO
BT 1134 (15.3%) otz, &fETiL 60 Bkt OEIEN 1534 (39.2%) &EbE <., RV VT 65 meAii
B744 (189%). LBR7eL 414 (10.5%) OIETH->7-, MIEEDORE LIZET 2B R, HEmRICRERZ
< R B IXERILFTRE) . MRAZER H 5O T—HOFHBEEOREIH L) R EDERNE o7, RRIEYE
DORBELIZEROBERIL. 3 4H0. 2 T3 ) MR Z1T72 > - BRCRR TR 22072 2 & 2 FH
& LT,

C—2. MmiktEIC X 2EEEHIE & Hb S5 BRIEME & DBERIZ VT

HERIE 1.052 LLE 1.053 K547~ L, 400mL 4>5 200mL (28 F L=k & O 5 Hb SEHHE & iZ ERZEE
3. BME 126408 g/dL., Zff 12.4+0.6g/dL T, T{TD 200mL £ F#ED Hb12 g/dL LA E & IHTE BT S %5
Tho',

S EE H bl & BREFRAIE Hb B & OBMRICOW T, B4 C T, RER ComBKGHERMER XE-2100
ZHEAL. ACHRIFCERMEBE (] 24~32 BEl%) ICTRIEL T5, BSRIERE & RRHCRIE Lo b DT
W, RERNEEIISET -2 1ol YEDH, 5 Hb ERRERMESR Lt LT, EAETHBME 04, &
P 0.3 gldL FALETURY MEZ 7R LTV Ve, FEBBREE. B3 0923 & FEFIZMYERE) 2R LTS, T




130877 & [R58VER DERTHHT,
BRI FSAE DfE 5 Hb AR, T35 LSRR L, %ﬁ 14.9+1.1g/dL, %t 12.741.1 g/dL Thoi-, B
HET 13.0 g/dL KL 3.6%. %t T Hb12.5g/dL Kk 37.9% Tho 7=,
AR X 5 BAERILE OS5 Hb E5375 %R 745, B 200mL MRiiESL 582 A (5.3%) .
10 RODEH B LAY, 400mL RRILHRMEREC L 0 | Bl bICHERMEET 1053 (Hb BIEMHT 12.5¢/
dL) UEEEDLRTVS,  400mL BHHRIE Tt Hb MSRIEET 13.0g/ d L Kk 241 A, $ichE
RITETE T 1.053 ik & HIE L Hb13.0g/dL LA Ei 139 ATFE L7, Hb iSRRI 0 B2 HIE R % 13.0g/
dL UABIZERET D & LOA%DBO P TFRIEN-, —F, MK EHEIC L 2 i g oS Hb 54
H DA, 400mL LRI Ti, HERIEIC T 1.053 B ET, Hb S RIEE 12.5 g/dL ik 10.2% (310 A)
BENTYV, BZHERIE Tt 1.053 KT, Hbl2.5g/dL L% L7 400mL #2513 269 A Th-
7z, Hb BSRIERIEID i, HIEEEE (Hbl25g/dL LIE) ﬁﬁﬂiﬁt Liciia, 41 A (1.44%) OB
BFRIS T,
%ﬁ> 13.0, ZtE=12.5g/dL BRERFOFEAFIRMAERIL, Bt 400mL fRilALE Tk Hb=13.0g/dL & uib,,—
B FRELBIITEENER L, 50 £ (6%). 60 & (11.2%) TEL. 5T 3.5%R @ L o7, 200 -
400mL R—HERELFRET D &, 200mL FHEBMD 6.7% T E 727, LR, 200 - 400mL F—|
EEE (Hb2125g/dL) ZFRET D &, 10 R~40 ROTEEMNEL . MR E LT 400mL FEE T 35%. 200
mL FEE T426% B FRELE 27,
- BRMEAE OIS Hb ESE IS 20.0 gL, %k 187 g/dL Téh-o7z, Hb FRMEOREIZAT, Bk
ANTEESNE L SN S EE* 75:‘»‘%3%‘& LTEM 19 g/MdL LA L, %ot 17 g/dL LA EERE LT84 R iﬁé’fiizt%ﬁ
EHiZ0.08% ThH o7~
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BLOOD DONORS AND BLOOD COLLECTION

Vasovagal reactions in high school students: findings relative
to race, risk factor synergism, female sex, and
non-high school particpants

B.H. Newman

BACKGROUND: High school (HS) students have a
high incidence of vasovagal reactions and are a good
population for the study of vasovagal reactions.

STUDY DESIGN AND METHODS: Data from 1076
Caucasian students, 226 African-American students,
and 157 nonstudents from HS blood drives in 2001
were entered into a database. Race, high-risk-factor
synergism, the phenomenon of “survivorship,” and fe-
male sex were evaluated. In addition, non-HS student
participants were described.

RESULTS: Vasovagal reactions were 84 percent lower
in African-American HS students than in Caucasian HS
students (3 of 226 vs. 88 of 1076; 1.3 vs. 8.2 percent;
p = 0.0001; relative risk, 6.2). In Caucasian HS stu-
dents, first-time donor status increased the vasovagal
reaction rate to 9.4 percent (vs. 3.6% in repeat donors,
p < 0.004). Low weight (= 130 Ib) increased the reac-
tion rate to 13.6 percent (vs. 3.3% in weight > 81.2 kg,
p < 0.001). Together they increased the reaction rate to
16.0 percent (vs. 3.2%, p < 0.0001). Females had more
reactions than males (11.3 vs. 4.8%, p < 0.001), but the
reaction rates equalized when donors under 150 Ib
were excluded (5.7 vs. 4.6%, p = 0.66).
CONCLUSION: African-American HS students had a
significantly lower vasovagal reaction rate than Cauca-
sian HS students. There was synergy among high-risk
factors in Caucasian HS students. Female and male
vasovagal reaction rates were simitar when low-weight
donors were excluded.

igh school (HS) blood donors are young, fre-
quently donate for the first time, and have a
high incidence of vasovagal reactions. The
high vasovagal reaction rate, which ranges
from 8 percent to 11 percent,’ makes them a unique
population in which to study vasovagal reactions.

The following issues or questions were addressed in
the present study. 1) Past studies have alluded to the
possibility that African-American blood donors have
fewer vasovagal reactions than Caucasians.?? This study
quantified the risk of a vasovagal reaction in Caucasian
and African-American HS students. 2) Several measur-
able risk factors such as youth, low weight, and first-time
donation status are associated with an increase in vaso-
vagal reactions.*” This study measured these risks and
evaluated the degree to which they are additive. 3) Two re-
cent studies reached different conclusions as to whether
female sex increased the vasovagal reaction rate. One
study found that confounding factors such as lower
weight explained the higher vasovagal reaction rate in
females,” while another study, although unpublished,

* found that female sex by itself was a risk factor (N.R.

Haley, written communication, September 2000). This
study addressed this question by evaluating female and
male vasovagal reactions in four weight groups, which in
a stepwise fashion eliminated lower weight donors. In
addition to addressing these issues or questions, the
study also evaluated non-HS participants to determine
the extent of their participation, their demographics, and
their vasovagal reaction rate.

ABBREVIATIONS: HS = high school; RR(s) = relative risk(s).

From the American Red Cross Blood Services, SE Michigan
Region, Detroit, Michigan.
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MATERIALS AND METHODS

Phlebotomy

HS blood donations were collected on-site at Detroit
metropolitan high schools. The donors were screened us-
ing a 40-question questionnaire, a mini-physical exam
consisting mainly of vital signs, and a Hb-screening test.
Accepted blood donors were subjected to a whole blood
phlebotomy and collection of additional blood samples,
which together did not exceed 535 mL. Blood donors
rested on the donor bed after donation and were advised
to spend 10 minutes at the refreshment site. All vasovagal
reactions were recorded on the blood donor record, and
an additional report was submitted if syncope occurred.

Data collection

Data from 1076 Caucasian HS students, 226 African-
American HS students, and 157 nonstudent participants
taken from randomly chosen Caucasian and African-
American HS blood drives in 2001 were entered into a
database (Excel 1997; Microsoft Corporation, Seattle,
WA). The data entered consisted of the donor’s age, race,
sex, self-reported weight, blood donation status (first-
time or repeat donation), a unique unit whole blood
number, and the donor’s reaction status. In addition,
blood pressure results from 100 randomly selected Cau-
casian students were compared with 100 randomly se-
lected African-American students.

Statistical analysis

Two-by-two contingency tables and a two-tailed Fisher
Exact test were used to determine p values and relative
risks (RRs) with 95 percent Cls. p < 0.05 was considered to
be significant.

RESULTS

Demographics

Table 1 identifies the demographics of Caucasian and
African-American HS students and nonstudent partici-
pants. Caucasian and African-American HS students
were similar for mean donor age, percentage of femates,
percentage of first-time donors, and percentage of do-
nors who weighed no more than 130 Ib, but African-
American HS students weighed slightly more (166 vs. 157
Ib).

Nonstudent participants were 10.8 percent of the
total number of participants. In comparison to HS stu-
dents, they were significantly older (mean age, 44 vs. 17
years), had a lower first-time donor rate (9 vs. 79%-82%),
weighed significantly more (180 vs. 157-166 1b), and had
a lower percentage of donors under who weighed no
more than 130 Ib (10 vs.-22%-24%).

Comparison of vasovagal reaction rates

The vasovagal reaction rate was 8.2 percent (88 of 1076)
in Caucasian HS students versus 1.3 percent (3 of 226) in
African-American HS students (p = 0.0001; RR, 6.2;
95 percent Cl, 2.0-19.3) versus 1.3 percent (2 of 157) in
nonstudent participants (p < 0.0004). Eight syncopal re-
actions occurred in the Caucasian HS students, and none
occurred in the other two groups (p = 0.34 with African-
American students). Blood pressure results in Caucasian
and African-American HS students were compared as a
potential cause for the vasovagal reaction rate difference
between the two groups. Table 2 shows a comparison of
blood pressures in 100 randomly selected Caucasian HS
students and 100 randomly selected African-American
HS students. The differences were not significant. -

Additive effects of high-risk factors in Caucasian
HS students

The additive effects of risk factors could only be evaluated
in the Caucasian HS students because the other
two groups had very few reactions. Table 3 shows the
effect of different risk factors. A first-time donor had a
vasovagal reaction rate of 9.4 versus 3.8 percent in a re-
peat donor (p < 0.002; RR, 2.6). A low-weight donor
(= 130 1b) had a 13.6 percent vasovagal reaction rate ver-
sus 3.3 percent in a high-weight donor (= 180 lb)
(p < 0.0001; RR, 4.0). Adding both risk factors together
increased the reaction rate to 16.0 versus 3.2 percent in
donors who lacked these factors (p < 0.004; RR, 5.0). Since
45 percent of the Caucasian females weighed no more
than 130 Ib and only 5 percent of the males weighed no
more than 130 b, female sex was added last because
of the confounding factor of low weight. The four fac-
tors increased the reaction percentage to 16.4 versus
3.8 percent in those who lacked these factors (p < 0.01;
RR, 5.0).

TABLE 1. Blood donor demographics in Caucasian, African-American, and nonstudent participants

Mean age Females . First-time Mean weight Percentage weighing no
Population Number (years) percentage donor percentage (ib)* more than 130 b
Caucasian HS students 1076 17 49 - 79 157 (150) 24
African-American HS students 226 17 47 83 166 (160) 22
Nonstudent participants 157 44 52 9 180 (180) 10

* Number in parentheses is median.
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Repeat Caucasian donations

(the “survival” phenomenon)

Repeat donors weighed more than first-time donors (163
vs. 155 Ib), but the percentage of males and the percent-
age of females weighing no more than 59.0 kg in the two
groups were statistically the same. Eighty-four percent of
the repeat donors donated their second lifetime unit and
16 percent donated their third lifetime unit, based on a
random sample of 50 HS blood donors. Repeat donors
had a 60 percent reduction (3.8 vs. 9.4%) in their vasova-
gal reaction rate, but there was no synergistic benefit
when additional factors such as “high weight” (weight =
81.7 kg) or “male sex” or “both” were added to repeat
donor status.

Vasovagdal reactions in females

Table 4 shows the vasovagal reaction rate in Caucasian
girls and boys at four different weight scenarios. Vasova-
gal reactions were higher in females than males when all
donors were included (11.3 vs. 4.8%, p = 0.002) or when
donors under 130 Ib were excluded (9.4 vs. 5.0%,
p =0.018). Vasovagal reactions in females and males were
similar when donors under 150 Ib were excluded (5.7 vs.
4.6%, p = 0.66).

Thus, Caucasian HS students represent an excellent
population in which to study vasovagal reactions.

Two studies provided some evidence that African-
Americans might have a lower predisposition for blood
donation-related vasovagal reactions than Caucasians.*3
The present study is the first to quantify and compare
the risk in two relatively equal groups of Caucasian and
African-American HS students. African-American HS
students have a vasovagal donor reaction that is 84 per-
cent lower than Caucasian HS students (1.3 vs. 8.2%,
p < 0.0001), and none of the eight syncopal vasovagal
reactions occurred in the African-American group (0 vs.
0.74%, p = 0.34), although the differences in syncope be-
tween the two groups did not reach significance. Several
studies have shown that elevated systolic blood pressure
is protective against vasovagal reactions.>” This potential
explanation was studied but did not account for the dif-
ferences between African-American and Caucasian vaso-
vagal reaction rates (see Table 2).

Several studies have also demonstrated synergy
among risk factors.>%7 Graham? studied 352 Caucasian
blood donors in 1957 (published 1961) in a hospital set-
ting. The risk of a vasovagal reaction in his setting was

DISCUSSION TABLE 2. Comparison of blood pressures in randomly selected
ian HS stud h hi Caucasian and African-American HS students
C.aucas‘lzfn students have a high Pre— Caucasian African-American
disposition toward blood donation- students students p value*
related vasovagal reactions because of Number 100 100 NA
their youth, high percentage of first- Male percentage 61 52 0.2538
. d i d1 ioht 47 First-time percentage 73 85 0.0554
time donations, and lower weight! Mean BPt 115.6/71.3 117.4171.6 0.36/0.84
Other studies have also shown that his- | Median BP 114/70 117/70 NA
tory of syncope and psychological fac- | Systolic BP =100 (%) 16 15 1.000
: Systolic BP =140 (%) 7 13 0.2381
tors can ?.ISO increase Vasovagal synco- Diastolic BP <60 (%) 16 15 1.000
pal reaction rates.? The percentage of Diastolic BP =80 (%) 24 28 0.6289
vasovagal reactions in first-time, mainly Mean BP (females) 111.2/69.5 115/71.2 0.24/0.46
. Mean BP (males) 118.4/72.5 119.6/72.5 0.62/0.71
Caucasian HS donors has been re- - Y P —
. . . p < 0.05 is clinically significant.
porteq to be as 'hxgh as 8.7 times greater + BP = blood pressure.
than in experienced blood donors.!
TABLE 3. Additive effects of risk factors in Caucasian HS students
Vasovagal reaction RR
Risk factor(s) rate (%) p value® (95% Cl)
HS student 88/1076 (8.2)
HS student; FTt donor (A1) 80/853 (9.4) 0.002 2.6 (1.3-5.3)
HS student; weight =130 Ib (B1) 36/264 (13.6) <0.0001 4.1 (1.9-8.6)
HS student; FT donor; weight =130 ib (C1) 35/219 (16.0) <0.004 5.0 (1.2-20.4)
HS student; FT donor; weight <130 ib; female (D1) 32/195 (16.4) <0.01 4.3(1.1-17.6)
HS student; repeat donor (A2) 8/223 (3.6)
HS student, weight =180 Ib (B2) 8/239 (3.3)
HS student; repeat donor; weight =180 Ib (C2) 2/63 (3.2)
HS student; repeat donor; weight =180 b, male (D2) 2/53 (3.8)
* Comparisons were made between A1 and A2, B1 and B2, etc.
t FT = first-time.
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. One limitation in this study was the
TABLE 4. Comparison of vasovagal reaction rates for females and males low number of repeat donors. This in-
for four d*ifferent we|gh_tgroup? fluenced the RR ratios by increasing
=100 Females Males p valuet variability and decreasing precision. A
All 51/523 (11.3) 27/553 (4.8) 0.002 second limitation was the size of the Af-
First-time 55/422 (13.0) 25/433 (5.8) 0.0004 rican-American population studied. It
>1F:13%p:)at 4/101 (4.0) 2/120 (1.7) 1.000 was too small to evaluate the causes of
Y 32/341 (9.4) 27/537 (5.0) 0.018 vasovagal reactions in the population.
First-time 29/266 (10.9) 23/417 (5.5) 0.011 In summary, this study showed
N 1@%";?‘ 375 (4.0) 4120 3.3) 1.000 1 that African-American HS students
Al 8/141 (5.7) 19/415 (4.6) 0.660 have a significantly lower vasovagal re-
First-time 7/109 (6.4) 16/323 (5.0) 0.633 action rate than Caucasian HS stu-
- 12%9;“ 182 (3.1) 3/92 (1.6) 1.000 dents. There is synergy among high-risk
All 1/44 (2.3) 71191 (3.7) 1.0 factors and low weight is a more signifi-
First-time 1/34 (2.9) 5/138 (3.6) 1.0 cant risk factor than first-time donor
Repeat 0/10 (0) 2/53 (3.8) 1.000 status. Although females have more va-
) Data(‘)%res.erg.‘f’fd as n (%). sovagal reactions than males, this is
T P <005 s difersnt. mainly due to lower weight, and the dif-

quite high (15%), and a combination of factors increased
the risk to 35 percent to 71 percent in some scenarios.
Tomasulo et al.> and Kasprisin et al.® in blood center
studies showed much lower risks. The risks in those two
studies did not exceed 6.4 percent, even when risks were
combined. The present study evaluated low-weight
(= 59.0 kg) and first-time donation status in Caucasian
HS students and found that low weight was a more sig-
nificant factor than first-time donation status based on
RRs (4.0 vs. 2.6) (see Table 3). Trouern-Trend et al.” found
the same pattern in a study of vasovagal syncopal reac-
tions. When low-weight and first-time donation status
were combined, the risk was even greater (RR, 5.0). How-
ever, female sex barely affected the risk, when it was
added as a fourth “risk” factor (RR, 4.3) because most of
the “low-weight” individuals (< 130 1b) had already been
excluded.

Repeat blood donors had a 60 percent decrease in
vasovagal reactions (3.8 vs. 9.5%, p < 0.004) and adding
other positive factors such as “high weight,” “male,” or
“both” did not provide any additional benefit. Thus, re-
peat blood donation status alone is a good predictor for a
low vasovagal reaction rate in HS students.

Female sex as a risk factor was evaluated by observ-
ing the vasovagal reaction rate in a stepwise fashion as
lower weight donors were removed. The pattern clearly
showed that lower weight (< 130 Ib), which is much more
common in females than in males (45 vs. 5%), was a
major factor for increased vasovagal reactions in females.
However, when donors under 150 1b were excluded, there
were no differences between female and male vasovagal
reaction rates. Thus, low weight is the main factor that
causes a high reaction rate in females.

1560 TRANSFUSION Volume 42, December 2002

ferences disappeared when donors un-
der 150 Ib were excluded. Repeat HS
blood donors have 60 percent fewer vasovagal reactions,
and a successful first-time donation is a good predictor of
future success.
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Donor reactions in high-school donors: the effects of sex, weight,
and collection volume

B.H. Newman, S.L. Satz, N.M. Janowicz, and B.A. Siegfried

BACKGROUND: The high incidence of donor reactions
in first-time, 17-year-old Caucasian whole-blood donors
makes this group ideal for the study of donor reactions.
STUDY DESIGN AND METHODS: Donor reaction rates
were retrospectively evaluated in 7274 first-time, 17-year-
old Caucasian whole-blood donors based on observa-
tions recorded at the collection sites. The effect of sex and
weight on donor reactions was determined. In addition, a
model was developed to estimate how different blood
collection volumes would affect donor reaction rates.
RESULTS: The donor reaction rate was 12.0 percent
(870/7274). Female donors overall had a higher donor
reaction rate than male donors (16.7% vs. 7.3%) and aiso
had a higher donor reaction rate than male donors at each
20-Ib weight interval in the range from 110 to 189 Ib. A
model suggested that a change in the blood-unit volume
from 450 to 500 mL would increase donor reaction rates
by 18 percent in either female or male donors, whereas
a reduction in the blood-unit volume from 500 to 400 mL
would decrease donor reaction rates by 29 and

27 percent in female and male donors, respectively.
CONCLUSION: First-time, 17-year-old Caucasian female
donors had a higher donor reaction rate than male donors
overall and at equivalent donor weights. In the range of
present US blood-unit volumes, a change in collection of
as little as 50 mL could have a significant impact on blood
donor reaction rates in high-school students.
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linical studies have evaluated the incidence of

blood donor reactions' and have studied the

correlation of donor characteristics such as

weight,”*® age,”® first-time or repeat donor sta-
tus,® race,*® and sex™* to donor reaction rates. This study
evaluated first-time, 17-year-old, Caucasian high-school
students because these donors have a very high donor
reaction rate of approximately 9 to 11 percent,*® which is
seven to nine times higher than the donor reaction rate in
an experienced, general donor population.? We evaluated
two nonfixed variables (sex, weight), but three variables
(donor status, age, race) were fixed. We also developed a
model for donor reaction rates as a function of sex and the
ratio of whole-blood collection volume per donor weight,
which allowed us to estimate the effects of various whole-
blood collection volumes.

MATERIALS AND METHODS

Blood donor suitability and phlebotomy
High-school blood donors met acceptability criteria
before being subjected to phlebotomy. The donors then
lay in a supine position, and a 525-mL phlebotomy was
performed in the antecubital fossa of the arm with a 16-
gauge needle. The blood collection volume included
481 mL in a whole-blood unit, 33 mL in tubes for post-
donation tests, and 11 mL trapped in the plastic tubing.
Blood donor reactions observed at the collection site were
recorded. A “donor reaction” was defined as the presence
of any of the following symptoms or signs during or
shortly after whole-blood donation: dizziness, diaphoresis
(sweating), sudden weakness, hypotension, bradycardia,
and syncope (faint). Approximately 97 percent of the reac-
tions were nonsyncopal reactions.

Blood donor selection and data analysis

All high-school blood drive donor history records from 77
blood drives between October 1, 2003, and March 23,
2004, were reviewed. Donor selection was limited to 17-
year-old, first-time, Caucasian donors who successfully
donated a whole-blood unit. Studies have shown that Afri-
can-American donors have a considerably lower donor




rate than Caucasian donors, so African-American donors
were excluded from the study®” The decision to use
successful donations and exclude unsuccessful donations
was an arbitrary one. A total of 7274 donor history records
were deemed suitable for evaluation.

Statistical analysis

Confidence intervals (Cls) for reaction rates were calcu-
lated as minimume-length intervals by integration of the
Bayesian posterior with diffuse priors'® with the assistance
of computer software (the Solver tool in Microsoft Excel
2002, Microsoft Corp., Redmond, WA). Logistic regression
was performed with Epi Info.!! Proportion comparisons
were done with the Fisher Exact test.

RESULTS

Donor weight distribution

Figure 1 shows a bell-shaped curve for male donors, with
some skewing toward higher weights. In contrast, the
curve for female donors appears truncated, suggesting
that many Caucasian high-school female donors weighed
less than 110 Ib and could not donate blood.

Donor reaction rates in 17-year-old, first-time
Caucasian blood donors

Table 1 shows the donor reaction rate for the total popu-
lation and for each sex in 20-Ib incremental weight groups.
The donor reaction rate for the total population was
12.0 percent. Female donors had a 2.3-fold higher donor
reaction rate than male donors, 16.7 percent versus
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Fig. 1. Weights of first-time Caucasian high-school donors. (CJ) Female donors; (W)
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7.3 percent, and female donors had higher donor reaction
rates within equivalent weight groups. Female donor reac-
tion rates were 61 to 149 percent greater than male donor
reaction rates, depending on the weight group. Figure 2
shows the donor reaction rates versus weight for female
and male donors. Donor reaction rates appeared to
decrease asymptotically as donor weights increased. Thus,
logistic regression of reaction rate against a linear function
of coded sex, reciprocal weight, and the product of coded
sex and reciprocal weight—representing an interaction
between sex and weight—was performed. The model was
]n(L)=a+bs+£+§—s-, oy
1- wow
where r is proportion of donors of coded sex s and weight
w having a reaction; s=0 if donor is male or 1 if donor is
female; w is donor weight (Ib); and a, b, ¢, and d are
constants.

The coefficient d of the term representing sex-weight
interaction was not significantly different from zero
(p=0.09 by a two-tailed test), so this term was omitted
from the model. The remaining constants were found to
have the following values: a=-4.2941, b=0.6120, and
€c=284.1776. All were significantly different from zero
(p <0.0001 by a two-tailed test). These constants yield the
following formulas, which are plotted in Fig. 2.

284.1776

ln(L) =-4.2941+ formaledonors  (2)

1-r

284.1776 for female donors.  (3)

ln(L) =-3.6821+

1-r

These formulas were used to give estimates of donor reac-

tion rates at infinite weight, which were 2.5 percent for
female donors and 1.3 percent for male
donors. In a more practical context, the
estimated donor reaction rates at 300 Ib
were 6.1 percent for female donors and
3.4 percent for male donors.

Model for the effect of different
blood-unit volumes on blood donor
reaction rates

There is evidence that lower blood col-
lection volumes are associated with
lower reaction rates (see Discussion).
We propose a unifying hypothesis that,
for 17-year-old, first-time Caucasian
donors, the donor reaction rate is a

5538
44 ¢ ¢ function of sex and the ratio of whole-
DO B B A 64

blood collection volume to donor
weight. Using the fact that Equations
2 and 3 were based on data obtained
using a collection volume of 525 mlL,
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TABLE 1. Donor reaction rates in first-time, Caucasian high-school students
Weight (ib)
Donor sex 110-129 130-149 150-169 170-189 190-209 210+ Total
Female
Number of reactions/number of donations 248/1187 206/1278 90/602 36/298 12124 10/116 602/3605
Percent reactions 20.9 16.1 15.0 124 9.7 8.6 16.7
Male
Number of reactions/number of donations 19/164 73/754 103/1108 39/768 15/386 19/489 268/3669
Percent reactions 11.6 9.7 9.3 51 3.9 3.9 7.3
Total
Number of reactions/number of donations 267/1351 279/2032 1931710 7511066 27/510 29/605 870/7274
Percent reactions 19.8 13.7 11.3 7.0 5.3 4.8 12.0
vt
' TABLE 2. Expected donor reaction rates at other
i collection volumes (reactions per 100 collections)
N Blood-unit volume (L)

n

P
P*ﬂ
7

Reaction rate (%)
- "

S

130 130 150 i) Q0 210 PRI 280 yaiel
Weight (ib)

Fig. 2. Donor reaction rates in first-time Caucasian high-school
students. Collections for each sex were grouped into 20-1b
weight intervals for donor weights from 110 through 229 Ib and
a single interval for weights of 230 Ib or more. The x coordinate
of each group is the median weight, and the y coordinate is the
reaction rate and its 95 percent Cl. Curves were derived by
logistic regression, as described under Materials and Methods.
(#) 95 percent CI, female donors; (B) 95 percent, male donors;
(--) model, female donors; (—) model, male donors.

these equations were generalized to be consistent with the
hypothesis

ln( IL) = —4.2941+0.5412907-" for maledonors (4)
—TI w

ln(%) =-3.6821+0.541 2907-—‘% for female donors, (5)

where v is the blood collection volume in mL. When
v =525, Equations 4 and 5 are simplified to Equations 2
and 3, respectively.

The collection volume is the blood-unit volume plus
the volume of blood in collection-set tubing and samples
for testing. As previously stated, the latter is estimated to
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Sex 500 481 450 400 350 300 250
Female 178 187 151 127 10.7 8.9 7.4
Male 7.8 7.3 6.6 57 4.8 4.1 3.5

TABLE 3. Expected effects of blood-unit volume
changes on donor reaction rates”

Blood-unit volume change (mL)’

Sex 450 to 500 500 to 400 500 to 250

Female +2.7 (+17.9%) -5.1 (-28.7%) ~10.4 (-58.4%)

Male +1.2 (+18.2%) -2.1 (-26.9%) —4.3 (-55.1%)

* Absolute change in reactions per 100 collections (relative
change).

be 44 mL. Table 2 uses this estimate, the above model, and
this study’s donor weight distribution to give expected
donor reaction rates at various blood-unit volumes.
Table 3 compares the expected rates at different blood-
unit volumes. The model suggests that an increase in the
whole-blood unit volume from 450 to 500 mL would cause
a 1.2-2.7 percent absolute increase in the donor reaction

-rate and a 17.9 to 18.2 percent relative increase in the

donor reaction rate in first-time, Caucasian, high-school
donors. Female donors had a greater absolute increase in
the donor reaction rate (2.7 reactions per 100 collections
vs. 1.2), but both sexes had similar relative increases of
approximately 18 percent. A decrease in the whole-blood
collection volume from 500 to 400 mL would decrease the
donor reaction rate by 27 to 29 percent. Female donors
would have a greater absolute decrease in the donor reac-
tion rate (5.1% vs. 2.1%), but female and male donors
would have a similar relative decrease (29% vs. 27%).

DISCUSSION

Donor reactions are common. In a recent study,
7.0 percent of 1000 randomly selected interviewed whole-



blood donors had a donor reaction? The rate was
2.5 percent based on observation at the collection site, but
an additional 4.5 percent were found after a donor inter-
view 3 weeks later. Approximately 97 percent of the
donors had mild reactions, meaning that the donors had
symptoms and signs such as dizziness, diaphoresis, pallor,
and sudden weakness but did not faint. A 1-year follow-
up showed that donors who had a reaction were
34 percent less likely than asymptomatic donors to return
and donate again within a 1-year period.” Studies show
that the blood donation return rates are even lower when
donors had syncope.” " Therefore, it is clear that a non-
syncopal donor reaction decreases a donor’s return rate,
and syncope further decreases the return rate. Donor
reactions are also a donor safety issue. One study showed
a 14 percent injury rate in donors who progressed to syn-
cope.'® These injuries were often to the head and were
generally minor, but lacerations and fractures occasion-
ally occur. Serious injuries such as a closed-head injury
are very rare but possible.

Three key factors associated with the probability of a
donor reaction are weight,?® age,* and first-time or repeat
donor status’*® Weight and age are the most important
factors, and first-time or repeat donor status has marginal
importance.'” High weight, high age, and repeat status all
protect donors against donor reactions. Caucasian donors
have more risk for a donor reaction than African-Ameri-
can donors have.®® Several studies have shown that female
donors have more donor reactions than male donors,>**
but this was thought to be due to the female donor’s
smaller size because when female and male high-school
donors over 1491b were compared, the donor reaction
rates were the same.® In addition, in 850 first-time, Cauca-
sian donors from the same study, there were no differ-
ences in donor reaction rates when female and male
donors in equivalent 20-1b weight groups were compared.®
This study evaluated 8.6-fold more donors (7274 vs. 850)
and detected large differences between reaction rates of
female and male first-time Caucasian donors of similar
weight.

Based on safety data for a 500 mL collection volume
from a large blood center'® and from the American Red
Cross, most blood centers increased their whole-blood
unit volume from 450 mL to a higher value. The American
Red Cross collects 481 mL in each unit but 525 mL in total
volume. This volume can be collected in any donor—even
a donor with the lowest allowable weight, 110 Ib (50 kg)—
because it meets the AABB standard for a maximum
whole-blood collection volume of 10.5 mL per kg of body
weight.'® Other blood centers collect two different whole-
blood units—a 450-mL unit for low-weight donors and a
500-mL unit for donors weighing over approximately
120 Ib.

A large blood center compared donor reaction rates
in 282,000 donors who donated 450-mL whole-blood

DONOR REACTIONS IN HIGH-SCHOOL STUDENTS

units and 547,000 donors who donated 500-ml whole-
blood units.” The center did not detect a difference in
donor reaction rates, which were 1.36 and 1.28 percent,
respectively. But the subjects were from the general donor
population, approximately 80 percent of whom were
repeat donors and were much older and heavier than
high-school students. A more sensitive study would have
compared equivalent groups of very-high-risk donors
such as the lower-weight female donors in this study, but
this would have required entry of donor weight into the
blood center’s database, which is often not done.

In the donors studied here, the effect of two variables,
sex and weight, on the reaction risk were determined.
Three other variables, age, race, and first-time donor sta-
tus, were fixed. It is probable but unproven that the bulk
of the reactions in this group were caused by these five risk
factors. Future studies could measure other factors that
are thought to be associated with reactions such as a his-
tory of a donor reaction or being in the environment of a
“group reaction.” One could determine if there was an
independent contribution from each variable by use of a
logistics regression analysis, and such analysis could also
quantify the contribution.

The model in this study, which relates the donor reac-
tion rate in first-time, Caucasian high-school students to
sex and the ratio of blood collection volume to donor
weight, suggests that a 50-mL increase in whole-blood
collection volume increased donor reaction rates by
18 percent. The model also suggests that a decrease in the
blood-unit volume from 500 to 400 mL would decrease
donor reaction rates by 29 percent in female donors and
27 percent in male donors, which is a very significant
improvement. These lower rates are supported by Japa-
nese data. The Japanese collect 400-mL (70% of collec-
tions) and 200-mL (30% of collections) units. They report
a donor reaction rate of 0.6 to 0.7 percent based on
3.3 million whole-blood donations (H.Ikeda, Japanese
Red Cross Society Central Blood Center, Japan; and
M. Satake, Tokyo Red Cross Blood Center, Japan; written
communications, 2003). Our data and model indicate that
collecting 400-mL whole-blood units might be particu-
larly effective in reducing donor reaction rates in young,
low-weight, and first-time donors.

One limitation in this study was the lack of high-
weight female donors. This made it difficult to show sex-
related differences at high weights. A second limitation
was that the data were based solely on observation of
donors. In another study, a postdonation interview
increased the number of reactions detected in a general
donor population 2.3-fold, from 2.5 to 7.0 percent.? We do
not believe that limiting the study to successful donations
had an effect. The rate of unsuccessful donations in 4340
high-school students in the fall and winter of 2004 in our
center was 5.0 percent (219/4340). It was 4.0 percent (21/
525) in donors with a reaction and 5.2 percent (198/3815)
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in donors with no reaction (p =0.21). These data also chal-
lenge the perception that donor reactions are associated
with more unsuccessful donations.

In conclusion, first-time, female Caucasian high-
school students have a much higher donor reaction rate
than male donors of equivalent weight. A model suggested
that a change in the blood-unit volume from 450 to
500 mL would increase the donor reaction rate in this
group by approximately 18 percent, and a decrease in the
blood-unit volume from 500 to 400 mL would decrease
the donor reaction rate by 27 to 29 percent. This kind of
decrease in donor reaction rates would have a significant
positive impact on safety and blood donor retention
rates—particularly in first-time, lower-weight, high-
school donors and other donors at high risk.
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The American Red Cross donor hemovigilance program:
complications of blood donation reported in 2006

Anne E Eder, Beth A. Dy, Jean M. Kennedy, Edward P. Notari IV, Annie Strupp, Mary Ellen Wissel,
Ramakrishna Reddy, Joan Gibble, Marcia D. Haimowitz, Bruce H. Newman, Linda A. Chambers,
Christopher D. Hillyer, and Richard ]. Benjamin

BACKGROUND: The American Red Cross (ARC) initi-
ated a comprehensive donor hemovigilance program in
2003. We provide an overview of reported complica-
tions after whole blood (WB), apheresis platelet (PLT),
or automated red cell (R2) donation and analyze factors
contributing to the variability in reported compilication
rates in our national program.

STUDY DESIGN AND METHODS: Complications
recorded at the collection site or reported after alloge-
neic WB, apheresis PLT, and R2 donation procedures
in 36 regional blood centers in 2006 were analyzed by
univariate and multivariate logistic regression.
RESULTS: Complications after 6,014,472 WB, 449,594
PLT, and 228,183 R2 procedures totaled 209,815,
25,966, and 12,282 (348.9, 577.5, and 538.3 per
10,000 donations), respectively, the vast majority of
which were minor presyncopal reactions and small
hematomas. Regional center, donor age, sex, and
donation status were independently associated with
complication rates after WB, PLT, and R2 donation.
Seasonal variability in complications rates after WB and
R2 donation correlated with the proportion of donors
under 20 years old. Excluding large hematomas, the
overall rate of major complications was 7.4, 5.2, and
3.3 per 10,000 coliections for WB, PLT, and R2 proce-
dures, respectively. Outside medical care was recorded
at similar rates for both WB and automated collections
(3.2 vs. 2.9 per 10,000 donations, respectively).
CONCLUSION: The ARC data describe the current
risks of blood donation in a model multicenter hemovigi-
fance system using standardized definitions and report-
ing protocols. Reported reaction rates varied by
regional center independently of donor demographics,
limiting direct comparison of different regional blood
centers.

lood donation by healthy volunteers assures the

availability of blood components for transfu-

sion, which is a central tenet of modern health

care. Accrediting and regulatory agencies (e.g.,
Joint Commission on Accreditation of Healthcare Organi-
zations, Food and Drug Administration [FDA}) identify
blood transfusion as a core function essential to quality
medical care and promulgate specific requirements for
appropriate use of blood components. Scientific efforts to
improve blood safety have duly focused on the patient-
recipient of blood transfusion and have substantially
reduced the risk of infectious disease transmission.
Similar scrutiny has not been applied to reducing the risk
of blood donation, even though the infrequent occurrence
of serious injury after blood donation may arguably now
rival the residual risk of transfusion-transmitted infection.

ABBREVIATIONS: ARC = American Red Cross; LOC = loss of
consciousness; R2 = automated red cell (donation).
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The blood supply depends entirely on the daily com-
mitment of altruistic volunteers, who ostensibly gain little
personal benefit from blood donation but are exposed to
potential risk of discomfort, complications, and in rare
cases, injury resulting from the collection procedure.
Approximately 2 to 6 percent of all presenting donors
experience a complication, most of which previously have
been classified as light, mild, or minor reactions that
resolve promptly but are still unpleasant for the donor.!*
Serious injury occurs infrequently, but typically results
from a loss of consciousness (LOC}, either at the donation
site or after leaving the premises. Donor characteristics
that correlate with higher syncopal complication rates
after whole blood (WB) donation include young age, first-
time donation status, low weight or total blood volume,
female sex, and Caucasian race, although these may not
all be independent predictors of reactions.®'® Changing
population and donor demographics during the period
1996 through 2005 revealed that blood collection from
young donors, aged 16 to 19 years, was increasing whereas
blood donation rates by older individuals was declining."

In light of these demographic trends, blood centers
should continuously strive to improve the donation expe-
rience for all donors and should have an effective and
comprehensive program to monitor donor complications
as the keystone of a donor safety program. The impor-
tance of donor adverse reactions has been highlighted in
the recent efforts by the AABB to initiate a US biovigilance
program.'? Our experience now provides a model system
to assess the advantages and limitations of a national
donor hemovigilance program.

Each year, the American Red Cross (ARC} has nearly
7 million encounters with individuals who present to
donate WB or apheresis components to provide more than
40 percent of the US blood supply. The ARC established a
national hemovigilance program to systematically analyze
donor complications at its 36 blood regions. We describe
annual hemovigilance data from 2006 and analyze factors
contributing to variability in reported overall reaction
rates in our system, which may serve as a basis for further
improvements in hemovigilance efforts to protect healthy,
volunteer blood donors.

MATERIALS AND METHODS

In 2003, ARC initiated a comprehensive hemovigilance
program that prospectively collects data on events that
occur at the time of donation, or that are reported later,
including reports of donors receiving outside medical
care. In mid-2005, the event definitions (Table 1) were
modified to include citrate reactions for automated col-
lections and the national reporting system was updated
and fully implemented. This report describes data gath-
ered in the first full calendar year of the modified
program.
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Collection site procedures

The 36 regional blood regions follow standard procedures
for WB and automated collections from volunteer, alloge-
neic donors. WB is collected into 500-mL collection sets
(Fenwal, Inc., Round Lake, IL; Pall Medical, Inc., East Hills,
NY). The mean volume of collection is 517 + 10 mL with
trip scales and 524 * 10 mL with electronic scales. Apher-
esis platelets (PLTs) are collected with one of three apher-
esis devices: Amicus (Baxter Healthcare, Round Lake, IL),
Spectra (Gambro BCT, Lakewood, CO), or Trima (Gambro
BCT). Automated red cell (R2) procedures for 2-unit red
cell (RBC) collections are performed with Alyx (Fenwal,
Inc.), Trima (Gambro BCT), or Haemonetics MCS+ 8150
(Haemonetics, Braintree, MA) systems. PLT procedures
included plateletpheresis and plateletpheresis with
infrequent plasma collection. PLT/plasma/RBC collec-
tions, plasma/RBC collections, and automated plasma
and plasma/RBC collections were excluded from the
analysis.

All adverse reactions occurring at the collection site
are managed by collection staff, documented on the blood
donation record according to the classification scheme
(Table 1), and captured in a central electronic database.
All donors are also instructed to contact the regional blood
center if they experience problems or have concerns
about their health after donation. Donor reactions or inju-
ries reported by the donor or third parties after the dona-
tion event are managed by standard procedures, reviewed
by a facility physician, and reported to the national
hemovigilance program.

Classification scheme for donor complications

The standardized classification system for donor com-
plications defines 15 reaction categories (Table 1). The
scheme incorporates a severity rating (minor, major) for
reaction types in most categories, and every category is
further divided into whether or not the donor received
outside medical care. Minor complications typically
resolve within a short period of time (e.g., 30 min), and the
donor recovers completely at the donation site and/or is
managed solely by giving the donor instructions for care
after an injury (e.g., hematoma) occurs. Major reactions
typically require follow-up with the donor and review by
ARC staff, either because they may be medically more
serious or they may be more of a concern to donors (e.g.,
loss of bowel or bladder control during a short LOC), even
if the reaction is not more medically significant than a
minor complication. Presyncope defines a variety of
symptoms (e.g., pallor, lightheadedness, dizziness,
nausea) that may be related to vasovagal reactions, hypo-
volemia, or anxiety but do not progress to LOC. The small
and large hematomas include true hematomas (e.g., a pal-
pable mass), bruises, and infiltration at the venipuncture
site. Reactions classified as “other” comprise a variety of

F T
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TABLE 1. Definitions of donor complications*

Complication

Brief description

Minor category

Major category

Systemic (syncopal-type):
Symptomatic (presyncopal, prefaint)

LOC

Presyncopal or LOC with injury

Prolonged recovery
Phlebotomy-related

Hematoma

Nerve irritation

Suspected arterial puncture

Systemic (other)
Citrate (automated procedures only)

Allergic

Other reaction

Pallor, weakness, light-headedness,
dizziness, diaphoresis, nausea/vomiting,
no LOC.

Short LOC: lasting less than 1 min.

Small: involved area measures 2 x 2 in. or
less.

Citrate reactions that persist despite
intervention or are accompanied by
additional symptoms such as nausea,
muscle tightness, or cramping. Citrate
reactions that involve perioral or
peripheral tingling or numbness that
resolves with reduced flow rate or
calcium are not captured.

Hives, itching, rash, or redness of skin.

Symptom profile different from established
categories (e.g., anxiousness,
hyperventilation, headache).

Long LOC: lasting 1 min or more or
complicated by seizures or convulsions
or loss of bladder or bowe! control.

Injury (e.g., head injury, fractures,
abrasions, lacerations) associated with
symptoms of prefaint or LOC.

Symptoms of prefaint or LOC or other
reaction that do not resolve within
approx. 30 min.

Large: involved area measures more than
2x2in.

Suggested by pain, tingling, numbness, or
sharp shooting pains after phiebotomy.

Suggested by rapid (<3 min) bleed time,
pulsatile flow, and/or bright red blood.

Symptoms of minor citrate pius prolonged
or exaggerated muscle spasm (tetany),
vomiting, chest tightness.

Symptoms of minor allergic reactions, plus
swelling of the face, neck, or throat;
wheezing; or respiratory difficulty.

Symptom profile different from established
categories (e.g., chest pain,
thrombophtebitis).

* Donor complications are classified according to type and severity (minor, major); cases in each minor and major complication category are

further subclassified with respect to the need for outside medical care.

reactions or symptoms that do not otherwise fit into the
established categories, including suspected thrombophle-
bitis and chest pain as major, other reactions. For every
complication category, outside medical care is defined as
medical advice or treatment provided by someone other
than ARC staff (e.g., emergency medical services, a
primary health care physician or specialist, or any health
care professional), whether sought independently by the
donor or at the advice of ARC staff. Donors may seek
outside medical care for reactions that are common and
self-limiting (e.g., large hematomas), as well as those that
are medically more relevant to their well-being (e.g.,
syncope-related injuries).

National hemovigilance program

Every month, the hemovigilance program at the ARC
National Headquarters Medical Office compiles and ana-
lyzes data on donor complications following WB and
automated procedures that are either documented by
collections staff at the time of donation or reported by

the donor or a third party after the donation event,
including cases that receive outside medical care. All
major reactions (Table 1) that occur at the donation site
and all reactions that are reported to the blood center
after the donor leaves the site are captured on a standard
case report form, investigated, and reviewed by the blood
center physician and reported in a tally on a monthly
basis to the National Medical Office. If a donor is referred
for outside medical care by staff or later reports that he
or she sought or received care from any outside health
care provider, the complete blood donation record is
reviewed by the National Medical Office and is main-
tained in a separate database. In this report, the actual
medical care provided is not further differentiated and
varies considerably from simple reassurance or advice to
apply warm packs for the resolution of hematoma to
administration of intravenous fluids and hospitalization.

Complications associated with allogeneic WB, apher-
esis PLT, and R2 procedures in 36 regions from January 1,
2006, to December 31, 2006, were analyzed; autologous
and therapeutic collections were excluded. The analysis
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also excluded 49 WB collection events in which a citrate
reaction was recorded because these records most likely
represent miscoding or misclassification of complications
after WB donation, as well as 43 PLT donations and 45 R2
donations recorded for 16-year-old donors. Donor age
was not recorded for 94 WB and 2 PLT donations.

Complications experienced by donors before the
donation process or unrelated to phlebotomy (e.g., inju-
ries caused by other accidents at the site) or experienced
by individuals who did not donate blood (e.g., canteen
volunteers) were excluded from the analysis. The denomi-
nator for the number of donations of each procedure type
was the number of satisfactory collections plus the
number of incomplete (“quantity not sufficient”) collec-
tions. Donor complication rates were calculated per
10,000 collections for minor and major complications and
for cases receiving outside medical care for different
donor age groups.

Statistical analysis

Complication rates for different procedure types and
among different age groups were compared by calculating
odds ratios (ORs) and 95 percent confidence intervals
(CIs; Instat, GraphPad, Inc., San Diego, CA). Linear regres-
sion and analysis of variance for the correlation between
the proportion of young donors and monthly complica-
tions rates was performed with computer software (SAS
Version 9.1.3, SAS Institute, Inc., Cary, NC).

A multivariate logistic regression analysis was per-
formed to identify demographic variables that were inde-
pendently associated with complications after WB, R2, or
PLT donations using software (SAS STAT, SAS Institute,
Inc}. There was an inverse and nonlinear relationship
between donor age and the rate of complications, and
complications were disproportionately represented in
donors under age 20 and fairly constant above age 20.
Consequently, the multivariate analysis considered the
donors in the age groups as 16-year-olds, 17-year-olds,
young adults (18- and 19-year-olds), and adults in each
subsequent decade (e.g., 20-29, 30-39, up to 80+). A “STEP-
WISE” selection method was used to determine which
effects entered the logistic regression model and also
which effects remained in the model. A significance level
of not greater than 0.05 was necessary for an effect to enter
into the model and a significance level of not greater than
0.05 was necessary for an effect to remain in the model at
any iteration step. The regression analyses for WB, PIT,
and R2 procedures evaluated the independent variables
(regional blood center, donor age, sex, donation status)
and the dependent outcome (any complication). Outlier
regions that performed fewer than 150 procedures in 2006
were not reported (three regions) in the R2 model. The
ARC Institutional Review Board determined that the
research was exempt under 45CFR46, 21CFR50.
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RESULTS

Donations and donor complications at regional
blood centers

In 2006, the donor hemovigilance program analyzed a
total of 6,014,472 WB, 449,594 PLT, and 228,183 R2 collec-
tions, which were associated with 209,815, 25,966, and
12,282 adverse reactions (348.9, 577.5, and 538.3 per
10,000 donation), respectively. Minor symptomatic
(presyncopal) reactions accounted for the majority of
complications (258.3 per 10,000 collections) for WB, and
small hematomas, for PLT and R2 donations (377.0 and
217.9 per 10,000 collections, respectively; Table 2). Exclud-
ing large hematomas, the overall rates of major complica-
tions were 7.4, 5.2, and 3.3 per 10,000 collections for WB,
PLT, and R2 procedures, respectively (Table 2).

Regional and monthly variability in complications
after WB donation

The complication rates observed for WB donation in
the 36 regions demonstrated considerable regional
and monthly variability; the systemwide mean was
348.9 ~ 140.7 (range, 145.9-679.5) complications per
10,000 donations (Fig. 1). The overall WB complication
rates in the 36 regions were normally distributed and 24
regions were within 1 standard deviation (SD) of the
mean, and 34 regions were within 2 SDs of the mean (data
not shown). For adverse reactions recorded by collection
staff, mean monthly rates of reactions at the donation site
varied over a wider range for the small- and medium-sized
regions (approx. 57,000-207,000 WB collections per year)
compared to the largest regions (with >208,000 WB collec-
tions per year).

Complication rates across the system demonstrated
seasonal variation that was most pronounced for WB
donation and strongly correlated with donor age. Specifi-
cally the rates of systemic (syncopal-type) complications
(i.e., presyncope, LOC, injury, prolonged recovery) and the
proportion of young donors (16-19 years old) for WB and
R2 donations were higher in the spring and autumn com-
pared to the winter and summer, whereas the rates of
phlebotomy-related complications remained constant
throughout the year (Fig. 2A). Systemic (syncopal-type)
complications after WB donation correlated strongly with
the proportion of donors less than 20 years old (R? = 0.96)
and logistic regression demonstrated that the model
explains a significant portion of the variation in the data
(F =248.00; p <0.0001). Monthly variation was substan-
tially less pronounced for systemic (syncopal-type) com-
plications after automated collections (Fig. 2B) and did
not correlate as strongly with the proportion of donors less
than 20 years old as observed for WB (R? = 0.58; p = 0.004);
no correlation was observed for PLT donations (R? = 0.03;
p =0.58).
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TABLE 2. Rates of complications after WB and automated collections per 10,000 donations
Complications WB (6,014,472) Apheresis PLTs (449,594) R2 (228,183)
Systemic (syncopal-type) complications
Presyncopal (symptomatic, prefaint) 258.3 61.3 195.2
Short LOC 7.9 2.1 6.5
Major
Long LOC 1.8 0.5 0.9
Prolonged recovery 2.4 0.8 1.0
Injury 1.1 0.3 0.1
Systemic (other) complications :
Citrate
Minor 121.4 112.8
Major 22 0.4
Allergic (minor, major) 0.1 0.4 02
Other (minor, major) 0.6 1.0 1.0
All systemic
Rate 2721 190.1 317.9
Number of events 163,663 8,546 7,255
OR" (95% Cl) 1.00 0.69 (0.68-0.71) 1.17 (1.15-1.20)
Phlebotomy-related complications
Small hematoma 74.5 377.0 2179
Major
Large hematoma 0.4 94 1.9
Suspected nerve irritation 0.7 0.8 0.1
Suspected arterial puncture 1.1 0.2 04
Phlebotormy -related
Rate 76.7 387.5 220.3
Number of events 46,152 17,420 5,027
OR (95% Cl) 1.00 5.21 (5.12-5.31) 2.91 (2.83-3.00)
All reactions
Rate 348.9 577.5 538.3
Number of events 209,815 25,966 12,282
OR (95% Cl) 1.00 1.70 (1.67-1.72) 1.57 (1.54-1.60)
Major reactions
Ratet 7.4 5.2 33
Number of events 4443 232 76
OR (95% ClI) 1.00 0.70 (0.61-0.80) 0.45 (0.36-0.57)
Outside medical care
Rate 32 2.9 29
Number of events 1,903 132 66
OR (95% Cl) 1.00 0.93 (0.78-1.11) 0.91 (0.72-1.17)
* ORs shown for univariate analyses compared to the rate for WB collections.
1 Excluding large hematoma; univariate comparison of donation types.

Allogeneic WB donation and complications

The most common complications associated with alloge-
neic WB collections were systemic (syncopal-type) reac-
tions (272.1 per 10,000 donations), most of which were
mild symptomatic (presyncopal, prefaint) reactions that
occurred at an overall rate of 258.3 per 10,000 donations
(2.5%; Table 2). Of the major reaction categories, the most
frequently reported was prolonged recovery (2.4 per
10,000 donations) or LOC for more than 1 minute (1.8 per
10,000 donations). The overall complication rate
decreased with increasing donor age (Fig. 3) for both first-
time and repeat donors (data not shown).

Young donors (<20 years old) accounted for 874,922
(14.5%) WB donations in 2006 and had a significantly
higher reaction rate than older donors (Fig. 3). An analy-
sis of complications in these young donors is presented
elsewhere.!® Multivariate analysis confirmed that
regional blood center, age, sex, and first-time donation

status are independent correlates for adverse events
(Table 3). Donor age was the strongest independent
predictor of complications; the effect of age effectively
leveled off above age 40, although the differences
between age groups was still significant. Other variables,
including donor race, height, and weight, were not
available on all donations for inclusion in this analysis.
The overall complication rate was lower but the propor-
tion of small hematomas was higher in the older age
group (>60 years) compared to younger age groups
(Fig. 3).

Overall, 1,903 WB donors had outside medical care
documented after a complication, for a rate of 3.2 per
10,000 collections. Forty-six of these donors reported hos-
pitalization after donation. The observed rate of reported
outside medical care after WB donation was higher after
first-time (5.7 per 10,000) compared to repeat (2.6 per
10,000) donations (OR, 2.2; 95% CI, 2.0-2.4). Major
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Fig. 1. Variability in rate of complications among ARC blood
centers. The 36 regional blood centers are ordered by total
collections in 2006 and plotted against their mean monthly
overall complication rate per 10,000 collections. Bars show
the maximum and minimum monthly complication rate for
each center.

350 30%
) 300 /.\'\ l/\ g
0
e /./ . \ / \ 25% g
€ 250 L e . \ g
] \—-—.——/ s 0% ¥
Q e " - B 0
~ 200 - y - 5
[ A K 4
£ L 115% §
S 1504—= a e
3 v a 10% O
'g. 100 d : £
E S s E
O 50 ]
6
e
0 0% *

1 2 3 4 5 6 7 8 9 10 11 12
Calendar month

B
3507~ 35%
4
g 300 30% §
8 £
5 (-]
€ 250 2% &
1>
§ ¢
= 200 120% 8
§ 3
£ 150 i 15% o
i : g ’ °
S 1001 10% g
£ E
O .. .
O 50 e — 5% &
a
0 0%

1 2 3 4 5 6 7 8 9 10 11 12
Calendar month

Fig. 2. Seasonal variability in donation-related complications
correlates with the proportion of young donors. (A) WB;

(B) R2. (®) Systemic (syncopal-type) complications; (A)
phlebotomy-related complications; (M, dotted line) propor-
tion of donors less than 20 years old.
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syncopal-type reactions (long LOC, LOC or presyncope
with injury, prolonged recovery) accounted for approxi-
mately half (46%) of all reactions associated with outside
medical care (Fig. 6A).

Automated collection procedures and

donor complications

The most common complications associated with PLT
and R2 donations were hematomas, followed by systemic
citrate and syncopal-type reactions (Table 2). The rate of
systemic reactions was lower for PLT donations (OR, 0.69;
95% ClI, 0.68-0.71) and slightly but significantly higher for
R2 donations (OR, 1.17; 95% CI, 1.15-1.20) compared to
WB collections in a pairwise, univariate analysis (Table 2).
The rate of major reactions, however, was significantly
lower for both PLT (OR, 0.70; 95% CI, 0.61-0.80) and R2
(OR, 0.45; 95% CI, 0.36-0.57) collections. The rate of
outside medical care was not significantly different for PIT
and R2 (2.9 per 10,000) collections compared to WB (3.2
per 10,000) collections (Table 2).

As with WB donation, younger donors were more
likely to experience complications after PLT (Fig. 4) and R2
(Fig. 5) collection, but the influence of age on the rate of
donor complications was considerably less pronounced.
Multivariate analysis confirmed that regional blood
center, age, sex, and first-time donation status are inde-
pendent correlates for adverse events (Table 3). Age was a
strong independent predictor of complications, but there
were no differences in complication rates in age groups
above age 50 for R2 and above age 30 for PLT donation.
Significant differences were observed among regional
blood centers.

The observed rate of reported outside medical care
was not different for WB (3.2 per 10,000) compared to
automated procedures (2.9 per 10,000), but the composi-
tion of reaction types differed. Phlebotomy-related com-
plications (large hematoma, possible nerve irritation)
accounted for 39 percent of outside medical care reported
after automated collections (Fig. 6B). Eight of these 198
donors reported hospitalization after donation.

DISCUSSION

A safe and adequate blood supply encampasses efforts to
minimize the risk to the blood donor as well as the trans-
fusion recipient. The present analysis represents the first
report of the comprehensive ARC donor hemovigilance
program. The data confirm the overall safety of blood
donation and provide an estimate of risk currently associ-
ated with allogeneic WB and automated collection proce-
dures. We have used the data internally for program and
procedure development and have shared the data exter-
nally with various organizations to evaluate the impact
of regulatory guidance and inform public policy. For
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TABLE 3. Multivariate logistic regression analysis of donor complications
wB R2 Apheresis PLTs

Effect Point estimate 95% Wald ClI Point estimate 95% Wald Ci Point estimate 95% Wald ClI

Age (years)
16 3.42 3.14-3.73 NA NA NA NA
17 3.33 3.07-3.62 2.94 1.56-5.55 1.77 1.37-2.28
18-19 3.1 2.87-3.37 3.02 1.60-5.70 1.69 1.37-2.08
20-29 2.25 2.07-2.44 2.83 1.50-5.33 1.30 1.08-1.56
30-39 1.33 1.22-1.44 2.30 1.22-4.33 1.06 0.88-1.28”
40-49 0.95 0.88-1.03" 1.95 1.04-3.67 0.90 0.75-1.08"
50-59 0.84 0.78-0.92 1.84 0.98-3.46" 0.92 0.77-1.11*
60-69 0.80 0.73-0.87 1.81 0.96-341" 0.95 0.79-1.14*
70-79 0.80 0.73-0.87 1.69 0.89-3.23" 0.84 0.70-1.02"
80+ 1.00 (referent) 1.00 (referent) 1.00 (referent)

Sex
Maie 0.56 0.55-0.56 0.64 0.60-0.68 0.53 0.52-0.55
Female 1.00 (referent) 1.00 (referent) 1.00 (referent)

Donation status
First 2.00 1.98-2.02 1.33 1.25-1.40 2.04 1.83-2.28
Repeat 1.00 {referent) 1.00 (referent) 1.00 (referent)

Region
A 0.90 0.86-0.94 3.61 2.72-4.80 1.99 1.75-2.26
B 2.00 1.90-2.10 1.18 0.16-8.83* 2.25 1.94-2.62
C 0.90 0.86-0.95 0.88 0.65-1.19* 0.98 0.85-1.13*
D 1.1 1.06-1.16 1.90 1.42-2.55 1.52 1.34-1.72
E 0.82 0.78-0.86 1.15 0.86-1.54* 1.83 1.61-2.08
F 212 2.01-2.24 5.34 3.72-7.68 1.58 1.34-1.85
G 2.46 2.35-2.58 3.52 2.60-4.77 2.48 2.18-2.83
H 0.84 0.80-0.88 1.00 0.72-1.38* 1.54 1.35-1.76
! 0.54 0.51-0.57 0.89 0.66-1.19* 2.12 1.87-2.40
J 0.85 0.81-0.90 1.18 0.87-1.60" 2.72 2.34-3.15
K 1.96 1.87-2.06 1.56 1.16-2.09 2.54 2.20-2.92
L 1.25 1.19-1.31 1.68 1.25-2.26 3.15 2.77-3.58
M 1.10 1.05-1.16 1.15 0.82-1.63" 1.68 1.45-1.96
N 0.44 0.42-0.47 0.26 0.18-0.36 213 1.82-2.48
¢} 0.82 0.78-0.86 NA NA 0.75 0.64-0.88
P 1.40 1.33-1.46 NA NA 1.37 1.20-1.57
Q 0.59 0.56-0.62 0.44 0.32-0.60 1.35 1.17-1.55
R 1.20 1.14-1.26 2.80 2.04-3.83 2.47 2.14-2.84
s 0.79 0.74-0.84 0.46 0.29-0.72 0.09 0.04-0.20
T 0.93 0.89-0.98 2.76 2.07-3.69 0.64 0.54-0.77
U 1.39 1.32-1.46 1.70 1.25-2.32 0.13 0.10-0.19
\Y% 0.94 0.89-1.00 0.74 0.52-1.04" 2.98 2.55-3.48
w 1.98 1.89-2.07 2.00 1.49-2.67 1.84 1.61-2.10
X 0.62 0.59-0.66 0.24 0.16-0.37 2.29 1.95-2.68
Y 2.39 2.27-2.52 4.13 3.07-5.54 2.22 1.91-2.56
y4 1.24 1.17-1.30 1.91 1.39-2.63 0.81 0.70-0.94
AA 1.36 1.29-1.43 1.39 1.03-1.87 2.22 1.93-2.55
BB 1.33 1.27-1.40 4.53 3.37-6.08 2.69 2.35-3.09
CcC 1.10 1.04-1.17 0.83 0.57-1.19* 0.44 0.34-0.56
DD 1.64 1.56-1.71 1.77 1.32-2.39 2.06 1.79-2.38
EE 1.30 1.24-1.37 1.01 0.70-1.45* 1.01 0.86-1.19*
FF 1.05 0.99-1.12* 1.24 0.91-1.70* 0.03 0.01-0.07
GG 1.10 1.05-1.15 1.81 1.35-2.43 1.44 1.26-1.63
HH 2.15 2.04-2.26 NA NA 1.07 0.86-1.35
I 0.69 0.65-0.73 0.42 0.28-0.65 0.55 0.46-0.65
JJ 1.00 (referent) 1.00 (referent) 1.00 (referent)

* Not significant.

Our experience also delineates the limitations of a
national hemovigilance program and identifies opportu-
nities for future improvement that may be tracked by the
program. The approach to classify the type of complica-
tion rather than to capture specific signs or symptoms
simplifies data collection, but we recognize that our defi-
nitions of donor complications are not mutually exclusive;
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for example, donors in the prolonged recovery category
may also have had LOC as a feature of their reaction. This
redundancy leads to having more than one code that can
be used to describe a reaction; in addition, more than one
type of reaction is possible. In both circumstances, staff
is instructed to record the reaction based on the most
severe symptoms. This subjectivity in evaluation and
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Fig. 3. Rates of donor complications associated with allogeneic WB donation. The overall rates are significantly (p < 0.05) different
between each successive age group, except between the 60- to 69- and 70- to 78-year age groups.

example, the lower rates of serious reactions with auto-
mated PLT collections compared to WB collections served
as the basis for a response to the FDA draft guidance on
collection of PLTs by automated methods® to demon-
strate that additional requirements for medical supervi-
sion at the collection site were unwarranted and would
unnecessarily restrict PLT collection and availability.
These data support the conclusions reached by others
that plateletpheresis is associated with the lowest rate
of systemic reactions compared to other collection
procedures.'

The AABB has proposed the establishment of a
national biovigilance program that would include a donor
adverse reaction component.'? The national collection of
donor complication data is currently constrained by the
different definitions of reactions and data collection pro-
cedures in use by blood centers in the United States,
which prevents direct comparisons between the compli-
cation rates reported by various blood collection agen-
cies. We now demonstrate that even in a large multicenter
system utilizing standardized protocols, considerable
variability is apparent in reported reaction rates among
different regional blood centers. Reaction rates are known
to vary with donor age, gender, race, weight, and first-

time donation status.®!® A major source of the variability
we observed between regions relates to donor demo-
graphics, as evident by the strong correlation of higher
reaction rates with the higher proportion of young donors
in spring and fall compared to summer and winter. Nev-
ertheless, we show that the blood region was also inde-
pendently associated with complications separate from
donor characteristics (age, donation status, and sex), sug-
gesting that regional practices may affect the likelihood of
reactions or the recognition and reporting of those reac-
tions. Regional variability likely cannot be eliminated
because of the inherent subjectivity in evaluating and
recording donor complications. Any comparison of com-
plication rates between different regional centers, for
example, to evaluate staff performance or compare col-
lection equipment, could be misleading. Despite the vari-
ability among regions, data from an individual region or a
small subset of regions in a more controlled operational
trial have proven useful to evaluate donor complications
associated with implementation of new collection proce-
dures or new equipment (data not shown). Further analy-
sis of the regional variability may provide insight into
practices consistently associated with lower complication
rates.
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Fig. 4. Rates of donor complications associated with apheresis PLT donation. Differences in overall rates between successive age
groups are different (p < 0.05) between 18- to 19-, 20-to 29-, and 30- to 39-year groups.
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Fig. 5. Rates of donor complications associated with R2 donation. Differences between overall rates between successive age groups
are significant between the 20- to 29- and 30- to 39-year groups only.
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Fig. 6. Outside medical care reported after WB (A) and automated PLT and R2 collec-
tions (B). (A) WB (1,903 cases of outside medical care in 6,014,472 total WB
collections; 3.2 per 10,000). (B) Automated (PLT, R2; 198 cases of outside medical
care in 677,777 total automated collections; 2.9 per 10,000).

imprecision in coding undoubtedly contributes to
regional reporting variability.

The utility of collecting systemwide data on hemato-
mas and minor presyncopal reactions and the relevance of
a distinction between short LOC and long LOC have been
questioned. Hemovigilance efforts of a national system
should be focused on moderate and severe reactions,

may predict a comparable reduction in
the infrequent, but more serious
syncopal-type complications including
LOC with injury. This assumption, while
logical, has not yet been proven because
a large data set is needed to evaluate the
effect of any preventive measure on
infrequent but medically more serious
complications. Regardless, even the
common, mild complications are
unpleasant for the donor and reduce the
likelihood of return donation thereby
serving as a surrogate measure of the
donation experience.'™"7 Finally, we
noted lower complication rates in young
donors (<20 years) donating RBCs by
apheresis compared to WB donations,
providing a rationale for further study
and for possibly expanding apheresis
RBC donation programs in colleges and
high schools.

Although blood collection estab-
lishments will likely not be able to elimi-
nate all risk to healthy volunteer donors,
they should continually foster a culture
of safety and make a concerted effort to
reduce the rate of donor complications,
not only for the donors’ health and well-
being but also to enhance the likelihood
of their future donation.'” The ARC
hemovigilance program provides esti-
mates of the current risks associated
with WB and automated collection pro-
cedures and lays the foundation of our
efforts to improve the donation experi-
ence. Establishment of a national donor
hemovigilance system may afford an
opportunity for systematic improve-
ment in donor safety in every collection
center. Our experience, however, cau-

tions against direct comparison of different blood centers
in the absence of risk adjustment for donor demographics
and consideration of differences in the identification, clas-
sification, and reporting of injuries.
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