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® ~
195K MW - BRABMAERRE LY | . [SE1EREZ - BLAMDEY
BOELRE - BRES| VR | VWRES | BTHNL REHE | BRE | AERE | PRE | 2o =11 R EEWR, B %KXt g8 A)
: . B 5] - 15 .8 0 2| of. 7| 38 B 171,258
16~tom | % 14 14 8 L o e 2] 4 a1 |16~1981 = | 147601
| N 19 29/ - 16 2| 0 8 2 1 85| | L\' o # 318,859
8. 10 20 12 12 2. 9 3 24 92 -} 654,236
20~298 % 33 20 13 16 2 8| 6 19 117] | 20~298 S 476,505
' ' N 43)- 40 - 25 28 4 17 9 43 209 NO# | 1130741
| B 12 ~ 18] nl & 4 15 '3 23 121]. B " 944,004]
so~39: | % 9 11 8| s 2 1 8| K 62| |so~3s®| x 425,746
NGt 21 21| 19} 37 6 26 15) 32 183 A B | 1,369,840
- | B 4 10 9 13 0 7 5 21 5 B 816,948
40~498 | % '8 7 4 7| 1} 5 2 1| 41| [ 40~498 I 290,626
' INEt 12 17 13 - 20 1. 12 7 34 116 NOE L 1107574
o ] 7 5 7 6§ o0 4 3 10 42 ] 543,530}
50~59%% E3 18 "1 2 5 0 3 2| 5| 46 |s0~5082 * 227,345
' Nt 25}. 16 9 1 0 7 5 15 88 ' TN + 770,875
4 B 2 i 4 2| 0 1 1 4 15 8 | 168,722] .
60~69:3 & 5] "5 2 2 0 0 0 2 16( |60~698|. % | 89343
o INE K 8 6 na o . 1 1 6 31|, e 1 258,085
| B s . . 67 51 65 6 38| 21]. 95 383 5 3,208,788
lerman | = 87 68 R 5 31 8 46 az9] |EEBIAL 1,657,166]
’ ait 127 135 .88 102 11 69 39 T4l 2 AR 4,955,954

)



FHHE R FRMBIE R (R 195 )

AEM MR nESEAERES) BE

B B {E BB (BIER1-5)
S 0] 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
B 745 223 155 94 68 46 23 17 8 4 2
200 | & 1,535 953 567 357 221 121 81 85 51 26 11
B | 2,280 1,176 722 451 289 167 104! " 82 59 30 13
] 28211 4674| 3246 | 2,717 | 2015] 1,120 693 427 289 100 33
400 LS 15141 2206 | 1,183 1,005 719 468 | 353 312 382 190 52
B4 | 4335] 6,880 ] 4429 3722 | 2734 | 1588 1,046 739 671 290 85
N 97 274 245 251 235 186 157 124 272 158 100
PPP S 7411 1919 ] 1,093 904 644 389 326 268 370 228 102
B%x 838 2,193 ] 1,338 1,155 879 575 483 392 642 386 202
=2 207] 817] 633]| 860 826 632 538 405
PC oS 571 ] 1573] 1,084 | 955 792 570 497 424
Hx 778{ 2390 1,717] 1,815] 1618 1,202 | 1,035] 829 0 0 0
52 385G
VVREG#(BI{EF1-5)
IEmIRG -5 66| 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
3B | 688 213| 148| 87 99 43 17 11 21 0 0
200mL | % 1,294 821 485 285 165 80 50 32 19 9 1
B | 1,982] 1,034 633 372 224 123 67 43 21 9 1
. 5 | 26804 4399| 3008 | 2441 | 1,760 921 | 537{ 286| 177| 45 12
400mL | & 1,405 2.010| 1,067 ] .879 618 390 283 255 309 150 43
B | 4085] 6,409 4075] 3320 2378 1,311 820 541 486 195 55
B 62| 155{ 131 132 113 89 65| 51 112 58| 34
PPP = 5211 1,280 759 571 394 238 222 186 271 155 79
Bz 583 ] 1,435 890 703 507 327 287 237 383 213 113
B | 113 405 310 392) 315f 276 232, 1764 |\ |
PC+PPP| & 400 ] 1,017 737 634 531 382 342 319
B 513 ] 1,422 ] 1,047] 1026 906 658 574 495 0 0 0
. 40 503
VVRER{B| {4 8 (B E A3 1-5)
M- 08| 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
B . 10 1L 11 2f 0} o0} o of 0} 0 0
200mL | & 20 9 4 0 i 1 0 1 0 0 0
BZ& 30 10 5] 2 1 1 0 1 0 0 0
B | 4| 741 40 49 26| 26} 10| 64y 6 O O]
400mL | %& 38 55 16 12 20 12 6 9 14 10 6
Bz 83 129 56 61 45 38 16 15 20 10 6
_B. of _0)__3] 4 1 1 1 2 0] 0} 1
PPP = 4 21 12 5 11 0 2 3 3 1 2
Bz 4 21 15 9 12 1 3 5 3 1 3
5 | _ 2 6 _2}y_ 9| 6f 4| 3} 3
PC+PPP| % 5 22 17 11 7 7 6 3
2RSS 7 28 19] 20 13 11 9 6 0 0 0
' 71
BRI 3 X
RS- 15 F08| 16-19 | 20-24 | 25-29 | 30~34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
7 _ | 47867| 6879 65884 6611 7680| 7399 7812| 8165] 8907 4739 | 2580 |
200mL o 77,296 | 61,090 | 50,306 | 52,509 | 48,690 { 35505 | 28,678 | 25689 | 27,733 | 15,538 6,567
B4 (125,163 ] 67,969 | 56,190 | 59,120 | 56,370 | 42,904 | 36.490 | 33854 | 36,640 | 20277 | 9.147
B 107,177 230,977 {228,788 |307,542 (341,513 {301,881 262,572 {213,351 [181,239 | 82,713 | 32,031
400mL | # | 43836 89,385 | 71,250 | 81,221 | 86,687 | 71,062 | 61,444 | 59,681 | 62,845 | 34,442 | 12,937
B4 {151,013 |320,362 {300,038 388,763 [428,200 [372,943 [324,016 {273,032 | 244,084 |117,155 | 44,968
3 | 5177 24801 | 32797 | 40,804 | 43,698 | 36,816 | 32,135 | 23,749 | 51,376 | 26,987 | 19,672 |
PPP % | 16,703 | 66,545 | 56,308 | 49,051 | 40,257 | 27,964 | 21,760 | 16,198 | 21,334 | 12,513 | 7.346
B | 21,880 | 91,346 | 89,105 | 89,855 | 83,955 | 64,780 | 53,895 | 39,947 | 72,710 | 39,500 | 27,018
| B | 11,037 55822 | 68,288 | 93,108 [103,138 | 89,328 | 79,005 | 56,743
PC+PPP| & 9,766 | 44,475 | 37.146 | 35,268 | 32,063 | 24,410 | 19,803 | 13865
B4 | 20,803 |100,297 ]105,434 | 128,376 135,201 | 113,738 | 98,808 | 70,608 0 0 0
4055 9h4




i SI4E R4k 3 (BI4ER1-5)

ROimsR-t48). % 88] 16-19 | 20-24 | 25-29 | 30~34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
E:] 1.56% | 3.24% | 2.63% | 1.42% | 0.89% | 0.62% | 0.29% | 0.21% | 0.09% | 0.08% | 0.08%
200mL | 2Zx | 1.99% | 1.56% | 1.13% | 0.68% | 0.45% | 0.34% | 0.28% | 0.25% | 0.18% | 0.17% | 0.17%
52 | 1.82% | 1.73% | 1.28% | 0.76% | 0.51% | 0.39% | 0.29% | 0.24% | 0.16% | 0.15% | 0.14%
5 ] 263% | 2.02% | 1.42% | 0.88% | 0.59% | 0.37% | 0.26% | 0.20% | 0.16% | 0.12% | 0.10%
400mL | 2 | 3.45% | 2.47% | 1.66% | 1.24% | 0.83% | 0.66% | 0.57% | 0.52% | 0.61% | 0.55% | 0.40%
S | 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% | 053% | 059% | 051%
PPP | Z | 444% | 2.88% | 1.94% | 1.84% | 1.60% | 1.39% | 1.50% | 1.65% | 1.73% | 1.82% | 1.39%
B2 | 3.83% | 2.40% | 1.50% | 1.29% | 1.05% | 0.89% | 0.90% | 0.98% | 0.88% | 0.98% | 0.75%
5 1.88% | 1.46% | 0.93% | 0.92% | 0.80% | 0.71% | 0.68% | 0.71% |
PC+PPP| % | 5.85% | 354% | 2.92% | 2.71% | 2.47% | 2.34% | 251% | 3.06%
B | 3.74% | 2.38% | 1.63% | 1.41% | 1.20% | 1.06% | 1.05% | 1.17%
VVRE LR EI{ER1-5)
RmEA- R - F85] 16-19 | 20-24 | 25-29 | 30~34 | 35-39 [ 40-44 | 45-49 | 5054 | 55-59 | 60-64 | 65-69
5B | 1.44% | 3.10% | 2.52% | 1.32% | 0.77% | 0.58% | 0.22% | 0.13% | 0.02% | 0.00% 0.00% |
200mL | % | 1.67% | 1.34% | 0.96% | 0.54% | 0.34% | 0.23% | 0.17% | 0.12% | 0.07% | 0.06% | 0.02%
52 | 1.58% | 152% | 1.13% | 0.63% | 0.40% | 0.29% | 0.18% | 0.13% | 0.06% | 0.04% | 0.01%
5 | 250% | 1.90% | 1.31% | 0.79% | 0.52% | 0.31% | 0.20% | 0.13% | 0.10% - 0.05% | 0.04%
400mL | Z | 3.21% | 2.25% | 1.50% | 1.08% | 0.71% | 0.55% | 0.46% | 0.43% | 0.49% | 0.44% | 0.33%
B | 2.71% | 2.00% | 1.36% | 0.85% | 0.56% | 0.35% | 0.25% | 0.20% | 0.20% | 0.17% | 0.12%
| 5| 1.20% | 062% | 0.40% | 0.32% | 0.26% | 0.24% | 0.20% | 0.21% | 0.22% | 0.21% | 0.17%
PPP ] 3.12% | 1.92% | 1.35% | 1.16% | 0.98% | 0.85% | 1.02% | 1.15% | 1.27% | 1.24% | 1.08%
B2 | 266% | 1.57% | 1.00% | 0.78% | 0.60% | 0.50% | 0.53% | 0.59% | 0.53% | 054% | 042%
B ] 102% | 0.73% | 045% | 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%
VVRER{B R4 F
RG-SR 45| 16-19 | 20-24 | 25-29 | 30~34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 ] 65-69
-5 | 0021% | 0.015% | 0.017% | 0.030% | 0.000% | 0.000% | 0.000% | 0.000% | 0.000% 0.000% | 0.000%
200mL | % | 0.026% ] 0.015% | 0.008% | 0.000% | 0.002% | 0.003% | 0.000% | 0.004% | 0.000% | 0.000% | 0.000%
B2z |0.024% | 0.015% | 0.009% | 0.003% [ 0.002% | 0.002% | 0.000% | 0.003% | 0.000% | 0.000% | 0.000%
% [ 0.042%0.032% | 0.017% | 0.016% | 0.007% | 0.009% | 0.004% | 0.003% | 0.003% - 0.000% | 0.000%
400mL | 2z ] 0.087% | 0.062% | 0.022% | 0.015% | 0.023% | 0.017% | 0.010% | 0.015% | 0.022% | 0.029% | 0.046%
B2 | 0.055% | 0.040% | 0.019% | 0.016% [ 0.011% | 0.010% | 0.005% | 0.005% | 0.008% | 0.009% | 0.013%
% |.0.000% [ 0.000% | 0.009% | 0.010% | 0.002% [ 0.003% | 0.003% | 0.008% | 0.000% .0.000% | 0.005%
PPP 2] 0.024% | 0.032% | 0.021% | 0.010% | 0.027% | 0.000% | 0.009% | 0.019% | 0.014% | 0.008% | 0.027%
52 | 0.018% ] 0.023% | 0.017% | 0.010% | 0.014% | 0.002% | 0.006% | 0.013% | 0.004% | 0.003% | 0.011%
3 | 0.018%0.011%] 0.003% | 0.010% | 0.006% | 0.004% | 0.004% | 0.005% _
PC+PPP| 2 ] 0.051%] 0.049% | 0.046% | 0.031% | 0.022% | 0.029% | 0.030% | 0.022%
B2 ] 0.034% ] 0.028% | 0.018% | 0.016% | 0.010% | 0.010% | 0.009% | 0.008%
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HERFEE IR Ak CIRERERASENEE EERESE 59

RS .

2002 FEIZRRIL L 7 TR MIROEERIEIT BIERE] 128V T, MR ZZMRIR & BN BEEIC
L D EDREMIGIIFREDTERIZ b RoTnD, & bIZEREDELHHICI VT, Bifngicd U bR o
JEOTEY FEDVVTREST D Z L AMHFREROP THRD SR TN D, WDE RS Lt A5
&V AFRREOETICE SO TR E W O ITBET > TOBRIEN, &5 LELE o caRERTYE
A BTV DR, RMEDOREME X Iz BT 5 & & LICERRISIZEE U Clifiis 2 s 2 7= i
. BaEORIREBEE 2T, FPEARLRD SO TR AR M4 THRE- 2 BN B,

FRIMIEIIZ B L TIBWE, i YRR~ O8RS & 2 U5~ 2 0 B 08\ ik 7 0 S
Mo, PHREEIEOBECHE—BOMEE L & —I TEBE TV D, ~ES 1 P U MSlEE~DSENY
IR Y FERNTEEL, RIS S & A PR IE RRE— T L AMREEIRE L 2o T D, T, Mk
B L D HETRIE & ~T S 0 E MR BRERMOIIRETT N, Si—hR EISRE Db Ot & Tl L=,

#92 BT =5 &4 b DEED» b DML BT L D BT HE & ~F 2 0 v U MS Ml i,
MIEHTR TR FTHR S DHFEIZEH D b OO~E Y v B U MSMETTRL, BATE A2V E LI & 547
A BHER ST, M. IEEENT 1. 052 SKiliTHBIZ b AN o B9 ~E 7o B UBSIMNETit. Huss
5 AR R B ORKIE BIAEST B Z &L b LM E R o7,

Z D DR M T E DB ORES S B2 B,

—77. BRI AR S IERGENHELOS (VVR) S0ORIEMRIL. MBS BiFd 72 E ORONFS H
DIBATDRAIEIER S B EPHITH B, ‘

AP TIZE BIZ, FEFIZSEO L Fhh T SIRMIEORIER D—>Th 2 T HEMRRM (VVR) i@
LT, BUTHRMEIEZ kT 5 HER O TEmML OS] - RIEEN VVR FUSRAERIR) 12T
95 & &b, TIEHRLE 200m] BRM 21T 2 B BIZ 400m] BRILATTR 7154 L  9IE-2 A8 & b 400ml
WRifl. 2472 > 7= b G OFFE I RIT 5. 2 EIE 400n] FKILIFD VVR 458 1200 TOHMoA 1T o7,

F7z, FHERYRFIRCAV DN S RrME Sl T, F ORI X — AR IR G L 0TI
T &M D BEMORMAFOR EFAHREMAE L=, TORBE. Eff, KEICBT Ak ORI
VVR ZHEIRIE LR & D T &idienofons, VVR SEHIT 1 BORMSOFERILEI T 2514
ATEICE o Tz, FRAEOREL T 254, i BB - a2 882 EBrhiE, B0
ilin, FEIZET AT EETE BRI TIE S,

DS ERITER LT A4 B, BRI E S RmISERIRETS L & bio, ol

PR AR U7 I3 OHBED SR Hh T B,




A. BYY :

FRILA R DRI FRBHEROERIC L ) BEICETL T3, AEOMRNAISEEIIERERICL D E>
T & WHO (HFYREHE) 213 Co & T AEEMYLEMTHS, Lo L, DBAETIIOL S IZEmA O
BOUTWDRELREEZ 5L, ROEEL RETI LI L 0 SERSHETS = L bIRDER T = &
ZBEOVE >OFRTH B, '

MIRTREGET 5 L7 EFBURANREL L2V & D ISV E R Mk 4 ST B L WA EGSET B L L 4
12, 2 ) LICBARERIINZ TSR L E ORI E TR L BEIOS TN EIZB L Th X R EHAH 3,

U, PERL D AV R T MR EIZ X B MOHEITE L T~E Y 1 EUESIIEE L 3B fo%E -
~EEINER X B Wik A E TN B,

TIT WEROMIFELEIC L DHEHIEE ~ET D UG RERC L DU ER BT Ao itk | &
LR EEAZERE L. R E DI ~DRUE & i F T~ S 1 U HOSO IREE R D SIS T .
R AR SR~ 2 & ASAIISED BEIDDNE D TH D,

I, SR~ TS DOFEMEAL S IS BILR Mo % BRI 2 5 7= i E4EE ORI HEE
5 400m] i OOHEIED - DI LB RR I OBWE R DR ARIR A& SN0 L. E D FB5HER 35 1
DIODERERRL LT 5 T L BFHRD b H O & DD B Th D, EWEDBME T — 5 2554745 & & Bic
T OBRMEEAGS, —ARIRITOOHUM AN I 1) Rk CrE7ay RO U SR AR T MmO A
FREMET B Z LIC & v BUTomkinER i HEOTEIRAMT 361 DEUE DELEZ BRI L,

B. hik

B—1. M#ELHEIC LS HLETEE & ~F 7 0 v S RE O
2FMOBEHER BT &3 0 IR EIST TITS & RNHC Hb (G115 RIE % 555 L B0 L1 D FHioo

WTOREIR S F 57212, 2Mfikin (200mL, 400mb) FEHEZRHRIC LT, #HE, Ba @M. Mo 4

it > & —ZCFRK 19 4 2 A ER)~3 Ask B ORIBIE =i L=,

Z LT [O400mL ki & B &30 Hb 2375 1, T@ELHIMAEIC T 1. 052 B4 F 1. 053 A% & LT 400—200mL £21f
IZER L7=kiE o> Hb 537061, [@roonl #kinB DBLH Hb 4575). 7 LT [@L. 052 S5 CREMDELSD b
DA AZOWTHHF LT,

B— 2. FERMEORMIMIZING B VR SUSORESEEZ-NT

1) BEEOPEMRILIF VR BUSEARROMAE T, £E 7% (oS, SRR, 3008, 2. A%,
R, RN CIERK 1745 1 A~12 BiZiikiig L7- 16 55~20 BRomRinE 4548 & L. AR, B3, fiki
Jri (200ml, 400ml), HEEERUNC VR ORAREE L, 2) HIE 200n] Sk 24772 5 = & 0> VWR BMeshi:
KOWTIE, SRUIRTC _LAE 7 5T 2 [B1 B ikt 29772 o 7= 18 5§5~20 BROORRIAE D VR SeAHH 2 Tk
IMBSDFHERNARAT LT,

2) FRR 18 ST HTAHR SIS HARTE T B il 242l L= B3 215 il ab&io L b RARY T 4 T LT, B
TR GElin, MR, RHE, —ERROLR, RROER S EIRE L, SR S SO E & FOERIZ SN
THHT L=,

(B ~0BE)

AHGL, BAZRET D Z LRI D BIERERE ST 2 L & b, BIE0R ISR ERET3

bDTHY . RIBREIZ DV TIRADBEORETE TH D 10T EOMIIA Uiels, 7. F—FOERY



BNONTIE EZRIFICEIT 2 m3Rist CORRES « BAFBE TR 1746 A 298 )] ZEFLTNS,

C. &2
18, 726 & DERME % L TR EIC & A EMEGTHIE & ~F 2 2 U B S HIEEOEB 51T~ 72, %03 wR=)
R, 18,7054 (BHE11,3874 (60.9%). A7, 3184 (30.1%)) 1TV TRHTEITH-T=,

Finid, FH38. 45 (RFD 1608, BEROR) T EOMBELEEIITSEN 1. 05272, ~EX2EY

B3 14.0 Thot,

FHET DERAOFERNT OV T, 200ml FRf143 3, 1074 (16. 6%), 400mL ELfnAs 15,598 4 (83, 4%) . 400mlL
Rl 2 HEIMMED L7z, UL, ERORMMET, 200nl £REA 2, 769 4 (14. 8%). 400mL i A3
13,5624 (72.5%), RMLTEAMo7=8432,37104% (12.7%) Thols,

SEEEIZ T 1.052 BALE 1. 053 i & LT 400—200mL £ 72538 U 7=#RME D Hb 5547 Tdh B A5, ZDIEIRIC
AP LUT=RMETL 3984 Tho 1z, ZD~NET 0 EATDTENL, 12. 47g/d] (R/MIE10. 2g/d1. S KA 18. 7g/d1)
ThHol=, '

MR EIEDORAE (IR EREEORE, FeRE. SRS, BRaERR ) 2034 57512 2000l 206
& 400mL. FRUMIZA3F, RiFETXHCET 1. 052 2SR B & A ERMEEHECH D 2 2235, 1,052 BLE X 1. 052 ki

W7, £LT, b3 V0E>ORMENETH S Ho il 12g/dL DA EOIFA VORI ATHES . i % PO R 7]

REE L L7=, [RIBRIZ 400mb BRMIZ-DVNTEY, M0EEER 1. 053 & Hb 4 12. 5g/dL % JEUERUIEZ FAV vz,
FLTCINGZTFTRDLIITHE LA,

200mL F2ifn.

Hb filf 12g/dL LA Hb i 12g/dL Fiii et

Mgt 1. 052 Lk TIOERM FTHEH (a) FEOERNL ATHES (b) a+b

ML B 1. 052 S5k OB RTHES () HOBWATTHEE (&) c-+Hd
&8 ate b+d a+b+ c +d

400mL £E1f. ‘

Hb {i 12. 5g/dL BLE Hb i 12. 5g/dL i &5t

MigHAT 1. 053 BLE HOBRMETREY (2) PFEOH ATHEE (b) a+b

MR 1. 053 SR PFEOFMATRESE () FHOBRMATTHES (d) c+d
B a-+c b-+d a+bl-c+d

ZORER. UTOX 3 heoi-,

200mL 0. .

B Hb it 12g/dL LA E Hb 1 12g/dL 3Kl &7t
Mgtk 1. 052 LIk 2,595 137 2,732
miEEEH 1. 062 S5 37 0 37

&% 2, 632 137 2,769
6

——



JR&BE=2, 595/2, 632=0, 986

W RE=0/137=0

BEREMER=-37/2, 632=0. 014

HERBPEER=137/137=1

AL - B/ SR SRR/ (145 )
=0. 986/1=0. 986

BB E~iRRaME SR/ TR = (1) /4
=0.014/0 + - - HEREE

400ml, F2ifn.
Hb & 12. 5g/dL LA+ tb i 12. 5g/dL i &5
IMiEEEER 1. 053 Bk 13,126 370 13,496
iR 1. 053 i 1 65 66
et : 13, 127 435 13, 562

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

ke FLPE=65/435=0. 149

BERatEER=1/13, 127=0. 00008

HEIERE=370/435-0. 85

R MEBE = A 2R B SR /(1)
=0. 9999/0. 851=1. 1750

(PRI =R SR/ TR R = (1R D) /G R
=0. 0001/0. 149=0. 0007

BRIFERBRE LT —F Rt & 2 A1, SEEOMAEREBERIS WR) ORI T ORI
OVNTEE 1) FEHFEE OFNEIKILRFORA VR RUSFEA SR (RG] + BUEE) B 200m] ki G 1. 86%.
400m] FRILASFC 3. 76% Tapo7c, 4EERBITIL, 200ml (23517 3 18 Ak, 19 B%. 20 BRODTAESTH (%42, 69%.,
2.3T%. 2.99%). 16 5%, 175k (1.45%, 1.62%) & Ede U TRV MERMERD S 25, 400m] 12880 Tik
FMIROFEAEIPENTE TR A 0Tz, 5 By BIE VR ORAESIT 200ml T0.07%, 400ml T 0. 17% Cdho
1o GENENCAEZE 2 L) ZMEDR VVR RESRIZ 200m] CIEH) 2. 16%. 400ml T 4. 34% Cdrot=, LEMR]
DFEEPELL, 200ml TIEBHRRC 18 55, 19 3%, 20 BROBAERR (B22.23%. 2.42%. 2.76%). 16
B 1758 (1.72%. 1.92%) & EC#8 Ly EASER®D HI7=AS, 400m! CIERE ISR St
10T, D6, BIE VR ORAEIEL 200n] T 0. 13%, 400ml T 0. 28%3 D . FFbEIDRAE R AT E
IEEBD TN, 2) FIEIORRLEEER] (200ml, 400m] B) 12, 2 [EIB 0 400m] BFoD VR Sede2ad Ri- b -
5. HIEIDS 200ml T 2 EIHIZ 400ml DIFA (#[E] 200m) BE) 0D VVR ORAESEEST. B8 2. 82% TH Y .
PIERMA> 5 400m] 17720 2 [BIH b 400ml DIFE (KI5l 400ml B D VR R bl L C 1. 42% & 74
EICBWER ThH o7z, BIE VR DR BAE 200ml $430. 23% & . 4[] 400m] BED 0, 07% & Hebs L.
HEIZ@E» o7,



ZHEIZ33VT %8 VVR ODSEFES, FIE] 200m] BEASIES 2. 95% T B Dizat L. FIE] 400m] BECTER 2, 40% & |
FIEIAS 400ml D5 12R0Rfy MEENIERDIAS, HRREEZEI Do, BIE VR OSFEERAIE 200m] B
(0. 11%). #0E1400ml B (0.20%) Th V. MERNEEEOREEIR -1,

B EROIZBY 57— 5 Th 25, MREHOMEMEEIL 404 [F, Bt 886, Lot 126 B, FELTE

¥959.9 (19—87) 5% #KEIX583 (37.0-97.0) kg Thoiz, EMSRBIVENFERDOERGIN 42.3% & 3
2 & b, RITABHFENG 31.2% Th Y, £, BEETHIBRHREED 11.6% % 5H TV,

FElipsrAnid. 7079 BiA3 55 B (25.6%) . 80 meLAEAs 1261 (5.6%) T. ZhSix—ARDRRIIEUEDHERA D
T, #6761 BL2%) EZEDTU,

BEFERDSH & FMARIT-OV T, ki OFR M EAE T 200nL 32160 T, Bk 45kg Lk, ZobET dokg LIE,
FE7=, 400nl BHLTIZ B B b 50kg LAENRD HILB, bnga)gﬂi*%r‘mef;v Wik, B3 (1. 4%),
ZHETE B (2.8%) . SETIXOB (4.2%) fHELE,

1 EOFETE 40000 238 > & < 42, 3%% 1, IRl BRI T 1. 9B (15 [E) T, #U7M H 27 579, 3nl

(200-1200mL) T iz, 1 BIORMMOBEMWEERMATITATDHIAIE, T8 2% (3.7—9.4%) Thori=,

TRCDEFID 5 b, FOFFATERRBECOISH OBE) ThHY . AETT R TNMESRENRE N

(vasovagal reaction: VVR) Téh 7=, VVR ESEEITTT 1 EThot=, 1 A3 2@ VVR &2 LTV =, VVR
FEAERT, FALCTHENE2 3%, 4. 8%, ERAETHMEL 4%, o2 % Thotz, WThb iz i
DdrofoM, FEHFERLRA RO b - T,

VVR ZRIE U7l & FAE U2\ MRS LhlR L= & 2 5, BRHOWE T VVR SEERINRS SV D = L

Droite, W, LR, IRSHILIERYY VVR TR0 CIEIE & BAMICE 75, AT ARSI h 0Tz, L,
PRBRILIR B3 DR DTIE TS VVR SHEBI CRERIZ D 7,

D. #7%%

Mk dps & Hb IWEEEZ LR L7s & 2 A, 200ml. 5 L 08 400uL F210L & & “Di b Sas 45 55" AMEh o=,
DE Y, KL e DRSS DD, BERPE L e BRERDSEV IR TH B L E X B,

BRI ERAS 200 36 LT 400mL £7f0 & & 10 AT SABH TR Z & 55 (URLL AT “Aif 7»7‘;1, WEX BN

- DiikiE D" FEE I3 L TRV, —05, BEEREIHZOWCIE, 200 (3EHEIRGE T 40000 12 0.1 AT T
HDHT LHb, 400nk TRIICAAL Tk, MIKHERAERE “CTTH 5B L b oikig” o ‘B IK3FERT
HDLHEZLND, 28, 400mL MRMOFHGEHEIZAV SN A MR ETCR-> T, 2k LTRUTHRE
BEIENTWD EHEZ NS,

WKL DEEAUT 5 B EHFHETH DA, TIEERMIEOLRIALE VVR OISR FE L= RELHD 2 En b
PUBASREASKZ O & 2 % BB FIENE 200n] kL% 2 518 LABA: 400m1 fikifn 21772 5 = & TVVR DFARHME
MTEDLbEXLONDE, oL, £EOHA DR T, BHETIEIE 20001 ki, 707+ 400m] fiki %32
M Li=1¥o> VVR 0)%*—1:-14:1 WIElZD> 5 400ml fikiLe LB & 0 F < . 2 TRIERN A FEn i
272,

PAETIE 1 EIBIZ 200m] % L7=ikifing 23 2 B E I 400ml BRIAZTT2 5 BAHZ 1 BB & V{0 hainIn s om
BYRZEMBV V=T & b—2DBRATH S 5, THUTH L. KHETIZHENAY, Hssnbhhot b bz 6
D, UL, TNOIEEL LTHRNSOEETH D=, AMEEZ X B 0IR9ROME MIDW T L A%
FLTIT< M\E‘w&;éo EOICZNBEDOEREMZ., ZHEEDO VVR BAERZ IR TANERH D L E L
Do

H



o

B S MERAUZOV VT, Fitd R DRI Tl > T b VVR DREFREEVS 2 & 12505 B ds
07:0 '

$70, RESEMEEOHFINIITY, VVR OBEERE NG = & BERD BN, T7E L. B
RMREIZH T 2RI BOFIAT WR FIEFI CHEIZE o7 DT, B DSE A M 2 B R
FiZxt3 R0 BOFIE # ZE S 20BN HHEE 5,

PRERMIE AR & AT L D HEHCX 208, BYTORM BB HAEORDHENRH 5, (EEHIER MRS
BB D0, KER Do THEHEME BB BRMIEEIV DI DT, FiE % ik LT—EEmf2 05 =
EBEELY, $bb, BROEESZETE. BITORMIENE it 58, EEIZAT AMELBMT
EHRREMEDH BTES ),

—%., SRIOFIFERIHEIRR ML R VVR OREORIRE 2TV B AR R L LOLBbh3, L
7eio T, PEBIBA Z 3 A Bt DRIA B A, HIR O & TR EAMFET D2 & DM
HoLIDTHREN - bDEBbh 3,

E. F&®

~ET B (Hb) MSMEEIEATEE . BRSO ~ORUE & . Sl b ML kit %
DEFHR O, PEBAAEORE- PRS0k ¥ o TER SN TS, Hb TS HEE~DLE
IRENDFRRITIRL . W CERALIEHEE 72 AAEEEDBE— 12OV Crd, (DBHT RAMEI v B0k oD Hb il & Hoe
U TRV D JSHEIOS | & IO RFE, @200mL $RIKEAES 400mL & R3] % FiFa = & ok, GHb
D _HIRTDZE 2 EAMRERIR & 72> TNV B,

ZDE D7D b & ARG A F U125, ik diss CIT e B A A S e LT T RS
Hb iTAHME< Hb i &4l ZEUEZ il S 72y VOB 5 B30 LTV e 2 2 A3 6 v d 22o7-,

MRIE DRERREEEZ D L | RIS 2 C Hb WEESBAST 0BRSS, 7 L CARIOTFEERS
b &I, BUTORMIENEARD R LS iz Hb 32V iz a5 = oo 5 ExfpgtL v
LENBH B, :

—%, BUIFOFEERLThH DD, HEHDYIENT 400ml fRILZ L7308 0% VVR RAMRITN 3~1%T
HY. . PN L Do, UL, — RIS D VVR RASRN (%I THB - L AEL 5.
A Y R DRI & B 7 TOWBASHESRD Hivg 2 & EER S -,

SEIOFFRRIZLY | e & bEEFIZYIERD G 200ml BILZATV S, 2 BE BT 400m] £i 275
729 Z &id. VVR ORAEFOERITITIE b2V & ORRITG b= a3, B4 oiRm#EE, #2 400n] 2 0E
MDHEEEAT72 D120k VVR ORERITT ARG DR TH D 2 L # AT AN, F0ORS. B HESE
CEDLETHMLOERZ I NELEL S,

Fio, BEMRNSOR EFEE, BYTORMIEHEOIEIIN 0 70 BRELEDIEGINS 31. 20E FATU =8, #He
VVR ORAELEDBEDEND Z Lz ote, i, BYTORMISEOHRIMOSKESH 4. %S TNV,
EAEDRR TII VVR OREZNEOZ 213780507258, VVR BEEFICHIB S Mg i 5 3 i s
ANEEIZE@D T,

UEDZELY, wiDEOBEADOEMEHEF L, RIOEEY REHRS, HRLER o 50
EEBETE. FNIT0 L THY0, ROMHIRHR T DR B,




F. REEERIETH
oL

G. HEERER
L BRSCRER
FEHY
2. LR
FEHY

H. 50RYPAPENEODHIRR - BRIRSL
(FEZEL)
L HerEdE
Bzl
2. RRFRR
BRI L
3. F DAt
¥Rzip L

10

R ]



bt s e

RO AN ETER A S
(B - EREES L ¥ 5 L)~ 1 =28
RIS

BRI DI ARSI RS, U7 B e D B B BT

EEFEE IR TR CIORERMIRRR ST BORRVENT 509

TAEE

AHGCBECHIBRIAFMIEIED BE L OBLEMG, 1) 17 B0 400ml SMELmOTEA. 2) i ko> LR
FHEATEIEDDAMBL., 3) M/ IMKERATRILOD -BMESREHT 54 B RLE L O TThekr S YCHASHR (R
fEONINER) LS EORMELY TR 18 FEEOSERIMLE DT —# DESERF Ui, 2T NN -
MREGDREUABT D7 & — WD) % 50~54 B0m/ IMTIRILE 3 18 & LT L7,

ik 18 HFEEICIRI DR & L1 oMk 3,532,404 £, i 2,560,404 £ DEH 6,092,808 £ 2515 & LT AR
REFHOBER 3 Lo — VAT MCAS SN TNBT—F 2P, TSR ETREmBNC
ikl E S, PR, BHERRARKIR ARG L. 2 OBEEAUTOBEMT—# & Ui~ [/ MERILO -
BEERORELIZBIT 57 >0 — N2 7 Ol — ML, 11304 (BHE7304. 4«
391 4) OOEEDE LI,

DR 1) 17 BT 400ml L 28 A2 = & Thd, 4RI 200m] ki 46,684 4453 (J31% 28,961
Fa. KM 17,723 28) IS DHPNBRIA T, ZHITTAR 18 FEE D2 MATINES (200ml 55 0 0.73%

(B 0.45%, ZME0.28%) WCHIM Liz, MRIBFORWERIODRASIT 17 52 TiEB & e b 18 - 19 WA g L

THRHBLUT Chodz, 2) Rifufikine ERRES% 69 5 74 SICIEE L7235 A N4 2 ke S50 4R
12 200ml 7T 6,573 £ Th Y, Rk EED 0.11% DR LNBAERIRNZ EiibhsoTz, B
TTERIEN RSB AHD 60 RERILE DRIERRAR S, Mt L KB L7283, RIS FORERTH-
72 LU, Hb asd8isRisioozzs (Hb RE) MRS & 7257 NSN3 60 2 RAM MO & Hik
LTS E30h o7z, 3) M/INRRRAIRILD FMES 2 BT 54 2855 59 LRI IEE LIsiBéicid, &/
45,534 A OHKIMEDRINBRIAE Tz, 50 (RO MRIRIE DEIERSRERIIOEN & kL T bR
R T O T 5723, Hb ARIE L BIRIREHEESULENET 50 b b i < A2 B Sz, ML
NSk D _ERREES DRIL LTI 57 24— TS OFSR T, 0% DRk 32 54 2SI bkt L
T MRIRILC 73 L7ob LBV Lt MESRID D SRS ORI LT 5 2 2 iTiL 85% LA 6 Hikk & ©
EIEBSHN,

ZDE D IAFHIEAD R L CHBEIS A ORI AN BA TR, 7o — b QN i e (51729 N A
NTOB MM _EREFORI L2 E 0T —~ & LTRMEED 5% & DRI LR

I
F7o, Hb EAYEZ 5| & 7= 8 0OMRME R~ DRIz VCIBSLHE L 5 EHIE L Hb S HIEE
2L LIRS L

~T/uEy (Hb) BEREEEEACE . OEORFE~ORIEL . TUHFC Hb RS\ Migite

EDSTHEDNS, NEENORE DRI —EOMEY > ¥ — TIRIESN T3, Hb S REE~DE
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ER2EI D BB L, RN S F- R PIEE DR —I2 OV T, T TR TAMMEN M Bt Hb
1B & Pl U TRV e b EEiES | & BT oRIEL 51, [200mL $RinEHES 400mL oSG B g
L DR, THb LRMEORE) (SHRAEL 20TV 5,

M EREE CHRIDETHEZATO. BRI Hb B2 MELERL T, ik Hb 23] % Hifegs
OEMEBADORECRETT 5, WL LT, S5PE  (WBEy : B b HR EAESE X B~
BEEHNIEHD~, FHFURIT A 2001 % EIZ, 200 - 400mL F—HHECEME Bb2130, it
=12.5gdL Z{ELUEH LI,

AL 1942 AFR~3 ATA, ikt — (A7 oy, Mli7ey s, 4%k, 85 Tk (200
mL,400mL) FEELHRE L, MIRLEEC CROEEHERIT . FREC Hb MifBHELZ~eF 2
Hb201 75 R & EDOWABME VG TIME U AR, B 11,405 A, #&it 7,321 A, 5t 18,726
NZOWTHNTEITo 7, 723 Hb MSMRENINY. SREORIIRBNEN L X < B2, DML R
A L7R5 OCR BRHIBi & HIBA L7 DT, T DWTIETE LT L, /- HiERszimL, Hb i
SHAREE T CITEAL OO CHERFFNER = LBl 7 vy 7 0—807—# (Ln BC4Y) %Mst
L. #5 17,429 5T LI,

CORR, HIRRIRE 1.052 LLE 1.053 K% 7R L, 400mL H>5 200mL 7285 L7-#kiln 4 05 Hb TERH
E PN, bk 12.640.8 /AL, %Kitk 12.4:0.6g/dL ¢, BYTO 200mL il ikHio> Hb12 g/dL ML E L 1E
EEBCT D TH -7, MSTIE H b iTe BASiiig Hb i ch 585, T C Tk, AR cofmEkat i)
EIEXE-2100 2 UL 4 CHRFTRIIY B (19 24~32 BFEIE) ICiiE L5, MSNED: & IR ine
L7 bOTHRIZVE®D, BARREMIIBHET — 510 b EE 585, B—RIKOMSINE Hb il L RATiies
Hb {6OWH), ABMRECESIE Ui, Hi5) Hb (i e LC, SERIITCYE: 0.4, %tk 0.3 g/dL,
TR MERR LT, HEIMEREGE. B3 0923 & BDERISHRUVEY) 25 L7208, LTt 0.877
& TR ARE) DFERTdh otz BRMEAEONLS) Hb ilio> T & EARfitig, Bk 14.9+1.1gdL, &
P 12.7+1.1 g/dL, Tho7z, BPET 13.0 gL Kilitd 3.6%. £t Hb12.5g/dL kit 37.9% Cdro 7=, IMwiik
RN & 5 B DM S Hb fitoAirk, BPEo-200mL ikt 582 A (5.3%) T. 10 {80k
DEEAEDRV Y, 400mL FRHRSEANT L0 . D d BIZHERET 1.053 (Hb MEET 12.5g/dL) LL
L EEDHLITVD, 400mL Bkl Cr, Hb MiSMENTT 13.0g/ d L sR#E 241 A, ¥ HiEET
1.053 kil & HIE L Hb13.0g/dL LA FiX 139 ATHEL /-, Hb fiSNEREEIZEI DR | HIEIEMbfi% 13.0g/d L
PLEISRRET D &\ 1L04%DWr 13 T & i, itInbes & B Ectbwkin s Hb 4204, £k 200,
400mlL jkifnE D Hb {85545 & EEABILLA4T, 400mL LotElikiins ik, HFRIEICT 1.053 LLEC, Hb %)
AN 12.5 gL RIGIE 10.2% (310 A) BT, Tk TIE TR 1.053 5K, Hb12.5gdL LLE
#7 LTz 400mL ki 941X 269 AThotz, Hb HiSEEcI vz, HIEs Y Hb12.5g/dL £ 1)
BIATRBEEE L7tia, 41 A (1.44%) OMPAFillEhlz, Bik=13.0, &hb=125g/dL SRENFOERTER
MR, Bk 400mL MR S2E T Hb2130g/dL & LA, 444 & bICRERA LS L, 50 £

®%). 6018 (11.2%) Ti< . KT 35%NRiL 2257, 200 - 400mL F—HIEEA A BE45 &\
200mL HEEBIED 6.7%N T & 72 o7, #EZRL. 200 - 400mL F—¥ERAE (Hb=212.5gMdL) %3E
T3, 10 K~40 ROTEFESE L, etb2ff & LT 400mL %5 C 35%, 200mL #E2#C 42.6% 07
W& IpoTe, HRIMHAE OIS Hb (et T 20.0 g/dL, %otk 18.7 gidL Thho7-, Hb LBRIEDIIER
DUNT, FRRESICRTEASIE & A4 E 2% & LTHME 19 g/dL DAL, bt 17 g/dL B %335 LI35a.

RRTHBA & IT 0.08% TlooTe, MREBNI SV CIE, AEOMMLE T, MPEE R ML ER
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X OWEHIEI B U= L B X LR BHEIE D -1,

BREERDD, ML BRNIEL L 5 Hb MIEELE bIo, BHEZE L <IT S A it- TOEEHIE

WCHRRREL EA B, HITRICRES W55 Hb MBS ©. RN Bl BRI B ORIET

& HIB U T IR RORMEN & & SRS T2, SEORENT. F—Hiks 24~32 SN g
“CAE L7 Hb ETHH25, 5 Hb i EETHM 04, %tk 0.3 ghdL, ZHEHUEY AR LTV Ve, B
5 Hb JEREROREITH0.3 gl & Sh Ty, SNy FREIBEE SO TE 388 Ch
N .

Hb QURIEA~DY Y B XU, BT BIEO Hb 1L Lt LT = &b . 3EE% 125 s
5 130 gL W OF LT TR ORINTMEAT 27 & 25, FLENER 1.053 BLEDOBERHI A 1.04% 08,
DTS, TETHE Hb 2BUTHHE L RIL 12,5 gldL &3 L I & 2 & b5 & 1.44%
DBLBFHENT, ZHEIC, §55 Hb SRR CHRILE TS+ 2800 L LT, ke
AN Hb L d D RREDITHTT D L SMBESWTWBZ & BWBL TS & Bbh 3,

200mL BRUNEIREDEGIR (H18 4F : 200mL 26%, 400mL 74%) 1B, Bl L gt brs
WIS PEEFE L 200mL Bufnbd NROILAIIRE U Tl L T B iR b b B, 200ml OB
400mL & AT O HiFIiE, 200mL BRI SR THIE & A SR L Bbh 5,

LU, 400mL FREHCER LTV SHUR CRE. AFOMRLER I LERMEHTTOZST AN b 72 5 B2
HERD D, Hb BHHMIOD5] & BIFIZ VT, A% T LRV BRIEORATR, Shlushinie 57 225IBAsn
HDIHERAR 2 EOMBHRHRLET L T, REhi_&TH5 5,

MiRHHETRS, BHUA T3 & 5 DNCIRE LI2HIE Chh DA%, 815 Hb stk Crabe s 19" his
HRILER LIAGENTRE Uy W OSRIBIZES U7 AeeFsataThg 72 5, Hb MBS AL, = OFR%E
D> Ui teiagisin b B n s,

e, AWGE TR D BB O 2TV, EFEOIRDOSIE, FEOTR. fkmf7lom
WRTFEALIC L, EFECIRO T 2T~ 3 V217D T & d kAR A A% L 7=, 2008
F1A8BML2A 1 BIZod T, YGUERERIRAESERE SR A58 & LTS mEnes 247 >, 299 4

(D 59%) PHEIEEM, 1054: (35%) PTRILERBRECHY . 454, (15%) RID 14ERHmL
LT, S 1 FELPICHBRRICT 2 LB L= 31 4 (11%) Tdh-ote, Siiird 5 55 & Bl
T HRHRILEEROATINT L > TR D | RIS CHIRILOBEESHER, A2 CHES R DS e &
ASHKIEGE & BET 2 L SRR E Ao T, AFESAEORRMBPRE SV S, BRI, BRILROE
ShE, KEEESTORIL SR L > TONEMRIE 2 5o MR LT D 2 & | BRI A e ik 545> C
VDI LI Lo THIFEN TV D 238 2 5, BRSPS ORI S TRA 0 TPB CRBI a2 T 5 45,
RS CIE TR 2R LTI Y . AR CHR EIZA72 < . FHCBIEIERA R D by ARG E 2
SEROFEHIZEBZOND, EFEDIICH T EFFHIRL . TrE— a1 VR h s, 70
B, AREERSE TIL TRA <0 TPB 1WA o 7o, SR TSRO T A A — 55\ o & 1o s
B E PR DUEN DD, F iz, BRI S2 OYIERRIERHRIS D I L ZR & Th 3,

7 BC ; Blood Center
C ; Center
TRA ; Theory of Reasoned Action
TPB ; Theory of Planned Behavior
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A. BB

TRl AR OBBRIZISO TR ATEEA B DB & Bz X BEBHEE O P12 X Y BB o
MAFRIEN ST, IV BRI ThEOBE R RIS SN DR, FoshsEn—o & L TR
DREELEEZ NS,

Z T CARGEEE CHIRIESHE RIE L O FTRERESATRE L £ X Bz 3 8. 1) 17 B~0 400ml SMIRmOA,
2) 20 HRESEHT 69 BOREL, 3) M/ IMRERARND HRESEST 54 BDORE LISV T, &
ABDR (RICE ORISR 2L EOMBAOEIEL I 18 FENEMMLE DT — ¥ ORFHERIT IS i
LTHIL, HOETHEE 3) oWk, BYTROIIE Tl MERATRILEZ T2 > TV 50~54 RERiE %t
$H&E LT, [fvINRRILD FRRES O RE LIZBE 57 o r— hp}ﬁﬁj ZEML, FidEe B L O ORRE
BRI B 2 A5 BR0TH B,

7. Hb BEiTE 5| & B8 E OILE S~ DORBEMA -0, Mgz L 2WEHES Hb s
FENSOHBURETEATY Y, Hb SR~ DSEWYZ25T Y 2% 1ol Uil i 350 7o 1 P e i~
DT —FFWHE L, TBATEY MR BEMED Ho 4l & bl LTIV o SR | & B oRIEL ). 1200m
L £Riln S5t % 400mL & R—HHNZ51 & BiT' 5 Z L ORI, [Hb EFRMEOFRE] 72 EORSME R 22 2 48
b 5 —DOOHREEKTH B,

& GITEFALMIG U CTEPRIC 70 E— 3 V2175 2 & TRILERIIC DB B Y 5 Ik ERT+5 2
LEERE LTHER L 1=,

B. Fik
B—1. #RMEDOFESIEMERIE UIZBI 5 3580

Vrk 18 4ERBE (Frk 184F 4 A~194F 3 A) Ic&ER+Fihikt v ¥ —Rili0sF% L. RFSEE—=
o —F = AT M AR SN B 3,582,404 4. Lot: 2,560,404 4 DF- 6,092,808 4 F 5w B L LTk
B - MRIDFER - SRR IR E S (BEASK - FERAED . PRI REEELL. BRI AERIIC ST
AL DI OB OIERERERLE Uiz, (MRt E$od, B4 3,212,704 4., JobE 1,777,305 £ 005t 4,983,009
%) PRET, 2 7 Ol ¥ — COEE. BRI IO, B, KBRAT. ML, SRR C 50
1%~54 BRI NRSEIRRIAE A0 & U7z i IMRTRI 0D _EBREESS 0D SU U303 5 KR It 2 i U7e, Jaassiit
2% 200 41 (BHE 100 B, otk 100 61) #HEEE L,

B—2. Mkl L 58l & Hb MiSRIEIL & ORYRIZDWT

Tk 1942 APA~3 A TR, Mkt — GEMT=ys. M7 ey 2, BE, 84) camiki (200
mL,400mL) FRHEZRR & U, MkaiiEs CRRILEZHEIE 24TV, B Hb [fli5ME 2 ~T % 2 —Hb201
7T AL EOUFTRMERAVCNE Ui, AL, Bk 1,405 A, &PE7,321 A, 318,726 AlT-DWT
FENT 24T o7z, 728, LREOAMEHEED 5 b UZRADRIRMSIEIE L kX < Bz y | BIRMEBA L
Tt OCR BPHIE & FIBA LI= b OFERSN L= 17,420 % it & Li-,

B— 3. EXAOMICS 558
HEEPHER A HEFEIESR 1~ 6 AR, ORI T A AT 5 hikic LY. BE
RRLLREEAToTe, WML, FRL204E 1 A 8 B~2 A 1 A THEMOMNAR, Fih. MR SH4E ik

P




T8 (RMENL, RRIUEFT. Sl 1EROBRMERY: £) . RILICHT20E - 4 A—Dh ¥ 29I8HTH 3,

#i2471d SPSS 12.0J for Windows IV TITV Y, BEAIEZ0.05 & L=,

(R ERET~DBL)

AW, BAZSEES D T L RIS SEEBIFR 254 2 L & bio, BLE0RMERENET2
LOTH Y. BMREI DO TIRLOBRORE IR CTh 5 Iz i EORBREIA U2V, £, F—2 ORb
PN OVTHL [EEFHISEIC B D MRS GO - BASME TR 17466 A 290 B )) 2EFLTWV3,

C. #%

— 1. BREOFEFIENERE LI 5 st

17 BRMRILAE~0D 400ml S2f1ERi DI A Uz IE 02k o Fodiks21d, 17 B MORkiS 5%
34,816 AP, HRIIAEHEE LIS, 0504 (14.5%) Th V. 17wkt bIRISHES 53, 188 4, ki i
EHL 20,7284 (39.0%) LABDEAR L Hlie LTV MEIRIARRSD Hhvie, BEAICE TS, b RE b AL
ARG . UE, ARZE, MIEZTE 1 (RO ATEIE B IC3%2) . RIEE 2 (S RIS & s h s
HAKED) . FHE. ZoMoETom B TOAEREBIMOOER L i LTl T,

200m} 2 MiRILE OFEMRPERGRIEIVERRAIR TIE. 17 BPPEOBWERRAESRIT 1. 19% TH Y . 18~29 E5D
2.39% & B U TRV MIETaHho7, (18 19 BEBMEOMIERFEESRIZ 1. 95%., 2.79%) 17 EEAHEDRIERFed2
WL 75%TH Y. 18~29 580D 1. 37% & e 5 & @d o 7275, 1885, 19 8% 1. 75%. 1. 81% & DR CrHEE
RIEEOAE T o 7=, ’

17 BRI 400m ik 535N U 72356 ook AZK () DN FAAZCdn 78, Tk 18 4ERFL 200ml 41k
MAEZITR>7 1T GERIAE D 5 5, FOREEA 400m) £fufikin OMRHE (K, Hb{4d) 3550~
Tzo 1T HEFBMETIX 29,765 44, 400ml &M ORRMALAE (i 50Kg L. Hb k125 g/dl BLE) %t
TOL 289614 (97.3%) THY., 1THAMETIL 32,460 40, 17,7234 (54:6%) A3k - Hb BT
FHORHEL R &R S,

LECOBRMA DR C 400m] HRILZAT 7o E1TiE, 4RI 200m] BRMAE C 46,684 44 (B4H: 28,961
% KME 17,723 45) ORRMBOMSBRIAENSM, ZIULTERR 18 FEREEOLSM (200ml) PEETHk D 17
6,378,490 £ 0.73% (B 0.45%., M 0.28%) (T8 L7,

ki EEES D RE LIC DWW T2 MR OBRIAREIS kI Z 7.5 & BEcsit 3 Hb ReoklR
150 {445 0.19%. 60~64 i#lX 0.42%, 65~69 FEiX 0.69% LESIHET L L iz FR4ABa8H 0 .
KAZ 68 5% * 69 1% Hb REDHIL 0.93%., 1.25% & @V MEZTR LT3, MOREEHKIEE D= 50 15,
60 R THHTIMV MBI 2 d o7, E7e, Lotk 50 1%, 60 RBRIME ORRIASES Z B IR & LBt U
TRIFLF Tho7z, 200ml BRILFEFORWERRAATL, K UF 400ml fRILEDBHERSZERRE 5 L. B
PETHL 50 R, 60 RIRMEF DRAESRIIMOFEIC L LB L TIEL | It THREMEIC 50 15, 60 R ORIE
FITEAESBIIADFAR & Lo L TR L o e,

LMORBER. BRILEE b 60 B LBAMEEZRL TS, £2 THMEY (BAH) HEWBIZOW
TOERERE KD E TS, 200ml RILTIX. Y=-0.04X+2.93 (R2=0.96) . 400ml Bkl i,
Y=-0.15X+10.61 (R*=0.97) DA THK éhéﬁ@*ﬁﬁ@&%@ Dbl ZOEPRERRERVT, 2R
M DFEHEIED EfRE 71 5 E T3l % B a 0B EBIZ DN TV S 2 L— 3 Uo7, 200ml R
1T 70 BT 0. 13% DRk 73 5% E TIZ 0. 01%E TP L. 400ml FRILTHL 70 5513 0. 10% TH B A8
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1R TO0. 01%E T35 & FRIX -,

i/ NRESTRILD LBREERDRE LD\ T, BRATRILODSHTE 1) AR SRR E B L B
PETH Hb TNRDERL, 50~54 5T 0.84%. 54~59 5T 1.12%, 60~64 3T 1.59%. 64~69 25T 1.69%
LEEIEIHET T & B OFE BB+ BAREDED bR, &I 50 4% - 60 450 Hb TROBIHHD
FER LR L TEL IR o T, '

T INREESRD. (PC) %1772 0TV AIRMFE OBWERDRAERIL 50~54 BOBWERSRARIIE L L 4
MOFER L LB L TRIELUT Chot, Tio. SRR (PPP) %1772 - TV AlRiEORIWERE 4
RERTHEL b 50~69 BOFNWERRAERIIMMOENR &L R L CRIELF Chol,

MRSy ki D_EBRAER % BT D 54 50 B 59 BRERER U It 10 ILE 93 Y OBESINT 2 55 o 3

2 L= a  UTAT, PG RID M MR SRS 0 3B 2 & e Z BT L Icih B 535
FRABRD LTS, 45D 54 BORIT, MMEIRMES (BAEHOESRAED L ERBOBGIZOV
TRTHD &, Y=-992. 69%+65090. 20 (R*=0. 98) T3 ADFIHERNZRZD Sy,

T DEYHERRE VYT, i MR _ERBAEIR BT 54 5505 59 B T8 )% LT 7= Rlo i 2 ik
FREHTE L THD & 4EIC 45, 534 £ OIRME OIS RIAE I, Tt 18 4EEE ORI/ IMRER ST fLE
B 775, 148 B D 5. P9%ITHY NI TH T,

¥ro, £E7 MEomEkt ¥ —C, BHE/IMREESTRLICEA % LT3 50 55~54 B0l ki & L
Tl NSHRIL D _EBREFIRD RIS LIZBE 5 7 o — MR % 1T o, Tidemlosnadaiii: B 188 44,
EYIR T34, HOTH 182 4, 3RAUR 1234, KBRF 219 45, FNLIEL 177 &, JRIRIRL 158 2T b . S3HE 1130
HTHole BYETI04, K301 4), MRS 50 5% 260 4. 51 5% 1974, 52B% 2054, 53 4% 2314, 54

2374 Th o7,

i 54 BRZBEX TH L OMVINEIKIZ DUV TEL, BHET 6824 (92.3%) . ZMET 3584 (91.6%) D BHAHEDL
B LIc L DBRIER ST, QgL FBREME 54 BEE T, MRERD ERE31X FiFicounCid, 8
PET 66148 (89.4%). HPET 3374, (86.2%) 2 BRGRDEWEDF DI, DbV & DEZE B BT 68
4 0.2%). &MET 47 £ (12.0%) BTz, SHITHIEOEA, (TREE CONEY L% BhN oV ChE, Bk
“CI3 65 BRI & DEKED 225 4, (30.5%) b <. &Y T 60 Bekidias 2074, (28.0%) Thy . FHRALD
B 11345 (16.3%) &, HETIE 60 Bkl DEEN 1534 (39.2%) &ikb2< . KV VT 65 Ll
AT4% (189%). ER¥eL 414 (105%) ONETH->7=, tRMIEHED S LIcIB 25 B, HEIdIC G e
S HBEE2 DIZHKIATAE) . (AN 2 DT OEMILEDRBIIE LYY 2 L OERAS T, fhlgEe
DRBEUCRHOERIL. 3 kb0, 2 ik Gh) M/NRIRIALE TR - 7B AL 727 = b 43
& LT,

C—2. MiEIfC X HBRIMEEEIE & Hb MiSNIET & ORIz T

HCEEMIRE 1.052 BLE 1.053 #3455 L, 400mL A5 200mL 2T UTciiikifig oofifi 55 Hb ST & AR AR
ik, B 126408 gdL, Aotk 12.4240.6g/dL T, BT 200mL M FEHD Hbl2 g/l BAE & 1HESET A6
ThoTe,

MSNE H bl & SRERME Hb it & OBHRIC Wit 5% C Tl RES oI X8-2100
FHAL., 4ACLRFCERMER (19 24~32 WL ICHEL T 5, MBEIENE L VAR Lis b0 clkie
Wik, RERMNEITSET 51 PED, 15 Hb [EIHRETIE S kLT, TICRMk 04, &
P 0.3 gL TNEHUBY MEZR LTV Ve, FRBREREGY. B2 0923 & T3 ERE) 2R LI, &M
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130.877 & 58y BB DRERTH T,

AR EAE O S, Hb fEDT0E, T L EERAEEY, B 14.951.1gMdL, &t 127411 gidL Thol-, B
T 13.0 g/dL, KL 3.6%. LT Hb12.5g/dL Ki%id 37.9% Tihro 7=,

B RHIE & 2 Bk dLE OIS Hb f5Hh 2 sked7-25, Bt 200mL fikfuE it 582 A (5.3%) .

10 ROEHDHERE, 400mL ki LY | Bl b bILLTMEEC 1.053 (Hb BIERET 12,59/
dL) BlEEEDHN TS,  400mL BHERILE ik, Hb MSAER T 13.0g/d L skeiid 241 A, $oH
QITELET 1063 i & HIE U Hb13.0g/dL LA L 139 ASFFE L7, Hb i SHRETEIZH) Y 6% JIEIHiT % 13.0g/
dL U ETRET D&, LO4%DWIRFMENA, —Fh, MG REE L5 ming ofis Hb iy c
$HBH, 400mL ikl E T, BRI T 1.053 L LT, Hb 5 IEN 12.5 g/dL K% 10.2% (310 A)
EENTOE, W HIE TRt 1.053 KT, Hb12.5g/MdL L% 7R Ui 400mL A2ty 269 ATdHh-
7z, Hb MSMERECEI D BX, RENEE (Hb12.5g/dL £AE) BHTRERE LISHA. 41 A (1.44%) Oxyd
TS,

PE=213.0, LfE=12.5g/dL SERFOERBIRMSESRIT, B 400mL fRibAEE Tt Hb=13.0g/dL & L3
A FREEBITRHERA LR L, 50 1% (6%). 60 1% (11.2%) THL ., 2K TIL 3.5%2 T L o7, 200 -
400mL F—PIERANELGRET 5 &, 200mL FEBHED 6. 7% 1R L 22o7-, kTRt L, 200 » 400mL F—4)
BLAE (Hbz12.5g/dL) 2RET D &, 10 44~40 ROFFERDBEL | Fetbik & L-C 400mlL ¢ 35%. 200
mL F7E4H T 42.6% 03Tl & 72 17,

ki BAE O 55 Hb MO tE 20.0 gL, £t 18.7 gdL, Téhr--7-, Hb EBMEOFREIC VT, BEE
WA ASATE L S BHIE* 28 & LT B 19 gL BAE. £k 17 gl DAL 23 L= 248, Moz Bk
& b2 0.08% Th o7, /

BEBITOVTHL, SRIORTEEGE Tk, MPEARININEERIC L5 ETHEIB L L EL bRD
B8RRI,

C— 3. ERAEOmCRF 5 Gk ‘

299 A DERER. PIUIEL - 248964 (B 724, K244). 3 - 49F 113% (B654. XL484),
564904 (H59%4. L3004, FH14) Tholx,

BUEE COMMMEROR LI ETHB LEE LI EDIL 105 4 (36%. n=299) Th-7z, £7-. BT 140
WL Bkl L= S B L7 b ik 45 44 (16%. n=296) T -o7-,

FEROBAARDL TR T D83, SHBRILIZ 1T BBINTOVTIL, 1 LRI Hsdiking 2 SRR L= b0
2314 (11%. n=289) Th-7:, ,

BHRZANC & o THRIRERE 72 & N RRE Ok T Wi 2 ERDOEF A 2R LT & 25, ¥k
T (22 1 FEMcAiEimki L Uiy, TRMEST B Z 2 21k X5 BRI La3bh 0 £33, HEICHR
MFDRFEHIAR oI A, MERIZFATTEHEBVE T DO3HA, KERETIX ThieiizéoT, fikin
D 10T, REUDN B THIRIL L ore b & 2O LR HFT 52 L BENTTHY, MRz
B3 A& BIC 2 o 7oA, HESICRITTE B EBVEDy, (B9 27, 4R, #Eam LT3 &3

SETA M LTHB EVET) O4TE T ISEIRIMICIEAT 2 RFEFbIZH D £9hy L ORICATRIH
RsR.bhTE,
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FFBEOMMERETH B8, BKTIX Golduan HOBEITL D L 16RI L 1TENTFRERZIONS, 2
T C B 200m] 2RI BRE STV B 17 BRI 400m] SMIRMOBAL Uk AN B HNR %7
Nl TAH, SMHEIRMAZLD 0.75% (B 0. 45%., 2ok 0.28%) YT BB RATR TS, 7233,
0. T5% DAL, SERK 18 4R 17 BROfRMLE 4. T%IZIESERE L DT Y | 17 BOBRMEBASTR 18 LEED
18 * 19 SROMIMAED 9. 2%, 9.9%I2 L VIE3< b, 17 BERMED LD B RHTICHERB I EREL B
B, 17 BROBRMIEN 4. 1%ICEE > THOBERD—OIL, A RN ETEIEIC i) REDL < 23
400m1 1t ERDEGENTHAT L., 200ml i FSEOMABUAIOTIEIMETFT LTOB 2 LA bD, 5%, BE
FORMAE FHZ 1750) 2EDTITITH, BELEEROT L85 U ARRBESTRVEICD 17 SR
400ml EMPRMAZHAL TN Z LASRBLEZ 5, i FEHKEEL 16 55, 17 EAMOER L IS L TETD
HH TR Ch o7 Db, FIERRIE A = AR TEN 2 LITRET 3 L E XD, BWERDREISEEE G
EVPITV B A8 2, 200m] BRIDEFD WR EREGIOSAERINIL 17 3B TIL 1. 05% T ¥ | 18 5E~29 £RD 2. 14%
L DIHEL, 30 D 1. 01% & 1HERETH -7 (18 BE 1. 76%. 1955 2. 23%), Fi-. 17 552D 200m] ki ks
O YR BEBIOREAML 1. 35%4L, 18 i5%~29 BED 1. 09%33 LUMHODFEFL & Hilled 5 & o0y T Tr o 7 25,
18 5%, 195K 1.39%., 1.47% & ¥R Ntz o7z,

I, kil D4R EBRIEHED BB L Ch 523, BOKTRIENC 2 0 ZEHYIRAR Y 645556 LRREae L ¥
TH2 ThD, b L. AT 74 5EF CRILOD_ERREMAB| & _EIF8Ia i SAEN AL 4E 6, 573 £
T, 2MEBEINED 0. 11%IZR S 3 Z L B3bdsote, b7 2004 4177kl HRRIEES BT L
T 0. 27%R kI DI LTz & D Goldwan 452 L HBE U THIE MECIh B, BHED 68 5%, 69 oDk
FD Ho RRDFNBEHEZT L CND T L1, 70 5L EORRME AL L Tt 51772 2 2 D fEEe
WAL M EBRD, FRELOWETIY, FRIBRRIZ 70 BELF: X 0 A S IUBEEMMET L. BRrne
sl NELABEDRINMDSID 5B A3, i SO TIL B HATEIERMNE (ADL) OV Nz X Y Hb i3k
&SRB L LTWD, iRiETIEAADIZ ADL 2S5V \EHER & 3% 2 B 5 28, BYTEUIEIs Mk 547
72TV 66 GREA FBED Hb DA AN L. MR LT A 2 b bkl b 22 5,

M/ RIR T D _ERRAEREE 54 B5TH B8, BRK TR/ NS HRIN AR JEAE T2 M ik diioD_E BRAENS S #8
LTEY, ROOTEHERRBIEOEWICE RO, bREL Y HRAE GRESh TV,

T T, BYTD 54 550 ENYFIG R 59 i 51 _EiFT8 a0 ik A HEE LTHB & 5. 49%0i0
IINRARGTIR A B DRI IRAS DRSS ot 0Tz, Efo, BUE 50 Bi~54 DI/ MRS TRINE 2 56H E LTI L
17— KT, 0% EDF IS bl IMRISASTRILIZ 35 LEVEL, 85%EL 005 Asiin Mk
O LRI R AL & OIEAF O TS, 28, TIMRIRILE SRR BB L. Tide & bEEM 5

T & ITHRIA B LT Y . 50~54 s OiRINE I SRR T IMRD 3 B HE < . FODT L RT A
MEIICRIRER TV D & b5 DD, S 301X, 40 RO/ MEIRIG 2512 & L7 > — b b i L.
JEVAERDFE R L D EL DD L b Bbis, 50 AL EDORAHRINED Hb REDRRTE VETHD
B, BRI F— R O Y, SEIORATRLE THEEDORMEN L BE LTV 5, ROTRL
DRI DRSO ATRIIZ IV D F 2 R— T % » MO ERERD— L% 2 b B, R

S3RINEAT72 > TV BRI ORI Hb A2 WAL AR OTERAHIE LV B AT h B4 = b 1
BHETHA D, L=, SEIOEFHFERTII VR 285, 50 RLLEORRILERWEROSEAREAT M MK - fHikiin
& BIMBOER L o L TRISELI T O Tho 7228, BiERREdikt o 2 —im & idrbas s i Uik <
WR R4 L7 E I RBASERET D012 £ B 5 LBEL TV A, ElbEom/MEIRILIZISIT 5 VR Bl
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HZHEL, EHEREOBEORELMERE L TE I L b RETHS S,

MBI L AERILETRHIE & Hb B SR & OBIRIC VT THh 225, MkHERIETE & 85 Hb Bl
EHIS, FREFE L ATAUSRMBEE - W RHEICE R EL B2 5, HITEicEEa -5 b il
ERERHIRR T, BRATRE T ERE R ORI & H LS SRR L BREREIN TS, 4H
ORI, BI—H{E% 24~32 BRI TIRATIEES TRE L7- b T 5%, 5 Hb i3 T CEM 0. 4,
ZfE0. 3 g/dL TNEFUBY MEZ R L CV iz, 5 Ho BEESISORSIT +0. 3 g/dL L SRTHY ., miiEs T
B A ki E 2> S ORRM ABAIE TE DRETH D,

Hb BUTEIE~DY D B ZIACHE S, BUTEAI AR B Hb L ik U TIRVO S & 055, HHEEE 125 25
13.0 g/dL IZOE LT ISEORMTFREIT 7o & 25, HBERMIEM 1.053 SLEDRIERHT A 1.04%08 23
TSN, ZHECIIHD #BUTHEMEE R 125 g/dl LRFEL, EME X5HES K43 & 1. 4%k
DHFRSHIz, ZHETBOT, fii5 Hb BEEERA TS T2 3 A3 & L, JEHEshAskan
Ho L W RREDICRTT DL ORESN TN BT L HEEL TV 5 L Bbhs,

200mL SR EUE  (HI8 4F : 200mlL 26%. 400ml 74%) 1253, M & b HunEsiT RIS
AHE L < 200mL Hii MBI FRE LTl LT B iR b a5, 200mL EEMmEL4ES 400mL & 7
—HHZOE LTSS, 200mL FRIMLESEOIRY VUMR TIHIZ & A RO Bbh s, UL, 400mL
AR L CO SR CRY., ARl E MO e S FHRIOZS EASKE L 72 5 AlfetAsdh 5, Hb Sk
D& EHFICOWTIE 8T L2 EBISEORI TR, $F R E 7= 22 5B B YNERAR 2 L ool
BRERLERLC. BTSN D& TH 53,

iR TR, SEHEE A W7o d 0 & D ANTBRE LRI Cdhr B 0%, 5 Hb R Gttt i3~ fikin
I LABIATH L. 80 OIRIBIZIS U et s wTiE & 725, Hb B RIEBEREARKIY, ZORRE4EMn LT
SRS BB,

EZAAE DRI 5 Tl E T B 25, STEIOTHA Y 35.1% (95%(SHIRRT 20.9~40.7%) Asikinz L7
ZEBHDENVIRERE ol BEATOIGIMEIZ LD ., 19~29 5 CHRILESAD 3> 5 A DRISE 42.8%
THY . ZOHME Pt D L AFEREOIRIMBRERIZFEIMRANT L2803 (p<0.05), 4EMH 1155
KON TSR OB MM X 5 28X B & | AFEEE ORI BOIRS 1T, BIESOEHSEN 22.3
REXNT LIz LB b0 L HEHITx B,

—75. VERiifs: (B 1 4ERTICiikin Uie A3 FHERO AR L= 3508) 13 15.2% (95%{SHTXIS 11.6
~19.7%) Tholz, HAFRAFHICL D & Tk 18 EED 20~29 BOMRMBIT 7.6% Th v O, Tk 19 LY
COYGENHEFSND LRET D L. BT —ROBDRICH U CATIENE E2 5 (p<0.05),

FIo SHOBRMARSLIZEI U Tr, 11 AEIZ AP HsRikiig=25 § & BB L7 10.7% (95% ST 7.6~14.8%)
DALY D SARE L, AR 18 SR D 20~29 BEOMKILEAI TR 20 4ERE bl S NE LET B & F

B 20 FFIE A EREEDIRNFII— M L D bFBIZEL 2B L EZ NS (p<0.05),

Thk, AZEEZAE ORI BT DOTHS S i, HEEEOSHIOFRER. Fol 1 4ERTciikin L7z 45
£D5H 194 (42%) BHPDHTHMEZLTEY ., ZO 194055 144 (73.7%) AEARmEiie L< k
FOMRIANR ] LEELTHNAZ &R0, R 1EMICRINL7Z 45 4055 174 (37.8%) A5 M 4EDIPNICKER
W51, 16 & (35.5%) 23 1 FELIAICHKIMT B5ob DTN 5] LEELTWAZ L4307, “hbn
Z &b, AFEEFEDHILARDOR XL, IRIBRE DSOS 2 2 L 1oz, F4E 10 BicifEshs
REESTORRM A DTEIN & APIERRILEREHRIC X o THEF S T2 I A 2 L S TE B,

INETOBENG, AFEFAET TMREERE RIHE WIRLE SIS <. 1 BT 5 LRk 5 Al
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BEVY) VSRR ERTH Y, FROMOERFEDIDOBER Y —F v MR VRB LERSTB T
LBTES,

ABRERCEFAIH U TRAD 72— 3 V2T 5 EA10IE. SEOTRSER CER Ui S Ei0es
TNEBBITTD LRV, REREDTFATI, THAkIcl T, RIIREED 1 5T, HE, jikis
PN LTOD EBVETH B LTWAEEWETAY 8 SR . TEO SR T ORI L%
fel &, TOZLZRIFTDIENRENTTHY A TRMISH-TB1EE), 25, RICROT3&E LIz~
YA, BERICEITTED LBOETHy 28 Tgekld & %:I’L%’M?J“?:f V—ZA>THY, TRA H3V 1 TPB
DEEAHTIIE D T LAo»d, —7H., BREDEFMITRA R TPB OFA L II—BT. THEEa0i-Hki
ZLTEY. REIOBRMCRAYT £ Fhaf A—C2R=F, FHCREEREA TR SR E e R L
1791 EWVIMETRoTHWAZ &3, ,

KT, REBETTH LTI TRA B LR TPB OEEAICE S VIS S, S5 icrt LTt MRkl &
VA A= DRI L) ERSTRICRV OIS RS L RUVOBERBMEORA L EI NG, . FEkGL
FHOWMLRIZEL Tk S A PR & RRIREH > THOB 2 & bERTRETH B,

E. ¥&9 :

EFHIRHEIEOD RIEL U T2 DfRE DRINIA AT A 2 LA, MU MKk 0 EBREES (T 54 25) 0
A LEHE DT — L LTRMEHRD 3 2& Th B, KIC 17 Sk 400m] SR COT — 2z
SHOWHE 2D, EiMFRiLD EBRES ORI LIZ DV T, IS RA S AtiE a3 72 < . 60 2RLL
LETHIEEDRMML TND 2 EEHTT 5 L. PEOESIBMIHE N X Hha,

IARIIABEAR ORI B2 EEAEATNAT CIY. IRILRHE SRIHEV b OO, fikiings - iR M Ch 0
MRl 75 T 2 AT R DFHUIT-DBON AT ERXRREN, Fin, ot —a ORISR OE
16 X > TRRDPMERD Z L BRE LI LI &,

F. bbjefaiiedis
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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 info 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 similar 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. Onc
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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NEWMAN

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-iwo 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 females,
percentage of first-time donors, and percentage of do-
nors who weighed no more than 130 lb, but African-
American HS students weighed slightly more (166 vs. 157
1b).

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 Ib), and had
a lower percentage of donors under who weighed no
more than 130 lb (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 CI, 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 presstres 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 Ib) had a 13.6 percent vasovagal reaction rate ver-
sus 3.3 percent in a high-weight donor (= 180 Ib)
(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 Ib, 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 (tb)* more than 130 Ib
Caucasian HS students 1076 17 49 79 157 (150) 24
African-American HS students 226 17 47 83 166 (160) 22
Nonsludent 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 1b), 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.

Vasovagal 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 lb 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.23
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.>7 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
. d h hich : Caucasian and African-American HS students
C.aucas'la:n HS students have a hig 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 ions. and 1 ioht 47 First-time percentage 73 85 0.0554
time donations, and lower weight. Mean BPt 115.6/71.3 117.4/71.6 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
Y y? p o P y. ] ,gl Systolic BP 2140 (%) 7 13 0.2381
tors can also 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 e CA——
s . * p < 0.05 is clinically significant.
portec? to be as 'h)gh as B.7 times greater t 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% CI)
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 Ib, male (D2) 2/53 (3.8)

* Comparisons were made between A1 and A2, B1 and B2, etc.
1 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 different weight groups . . .

——— Moroo varoet fluenced the RR ratios by increasing.

ST P 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

>g%pﬁ)al 4/101(4.0) 2120 (1.7) 1.000 was too small to evaluate the causes of
Al 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

)%%p;a' 3775 (4.0) 4/120 (3.3) 1.000 that African-American HS students
Al 8141 (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-

>53‘309ﬁ)a‘ 132 (3.) 3/92 (1.6) 1.000 dents. There is synergy among high-risk

Al 1/44 (2.3) 71191 (3.7) 10 factors and low weight is a more signifi-

First-time . 134(29) 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-

; Da‘%‘gg?:’gi‘:‘fd a'?“” (%). sovagal reactions than males, this is
< U § erent. . - :

P 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, evenr 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 Ib) 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
“poth” 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 Ib 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.
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ferences disappeared when donors un-

der 150 Ib were excluded. Repeat S
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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BLOOD DONORS AND BLOOD COLLECTION

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 also
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 varjables (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 biood 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 minimum-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 1b 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

DONOR REACTIONS IN HIGH-SCHOOL STUDENTS

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

ln(L)
I-r
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, c, 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.

c ds
=a+bs+—+—,
w o ow

(D

formaledonors  (2)

in( )= - 201, 241776
1-r w

]n(l;) =-3.6821+ for femaledonors. (3)

284.1776
w

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

800 7 : " estimated donor reaction rates at 300 Ib
H :
700 A i were 6.1 percent for female donors and
i £
: ¢ 3.4 percent for male donors.
600 % ; ;
g ! ?
2 500 - £13 .
S N . Model for the effect of different
5 400 | }  blood-unit volumes on blood donor
B reaction rates
E i o
2 300 : There is evidence that lower blood col-
H 1 . . .
wo ||| 4} * lection volumes are associated with
i i lower reaclion rates (see Discussion).
100 1 - : : We propose a unifying hypothesis that,
! for 17-year-old, first-time Caucasian
[} HI B BU BRI L B ARR Ne Bo W ,El_..,t.*..lv,_m&.m_wmw._‘w Y R K
§§§§§§§§§§§§§§3§§§3 32.%2%% donors, the donor reaction rate is a
288232383828 ¢S23 8 3 g 2 5 2 2 g 2 g g ¢ ¢  function of sex and the ratio of whole-
Woight {1b) ood collection me to donor

Fig. 1. Weights of first-time Caucasian high-school donors. (0J) Female donors; (M)

male donors.
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weight. Using the fact that Equations
2 and 3 were based on data obtained
using a collection volume of 525 mlL,

Volume 46, February 2006 TRANSFUSION 285



NEWMAN ET AL.

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 12/124 10/116 602/3605

Percent reactions 20.9 16.1 15.0 12.1 9.7 8.6 16.7
Maie

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 5.1 39 3.9 7.3
Total

Number of reactions/number of donations 267/1351 279/2032 193/1710 75/1066 27/510 29/605 870/7274

Percent reactions 19.8 13.7 11.3 7.0 53 4.8 12.0

0%

3
7
Al

Reaction rate (%)
=
F

:

110 130 150 170 193 210 230 250 2
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 b and
asingle interval for weights 0f 230 1b or more. The x coordinate
of each group is the median weight, and they coordinate is the
reaction rate and its 95 percent CI. Curves were derived by
logistic regression, as described under Materials and Methods.
(#) 95 percent CI, female donors; (B) 95 percent, male donors;
(~-) modcl, female donors; (—) model, male donors.

these equations were generalized to be consistent with the
hypothesis

ln(l—r—) = —4.2941+>0.5412907l for maledonors (4)
—-r w

In(lL) =-3.6821+ 0.5412907—‘:{’- 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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TABLE 2. Expected donor reaction rates at other
collection volumes (reactions.per 100 collections)

Blood-unit volume (mL)

Sex 500 481 450 400 350 300 250
Female 17.8 16.7 15.1 127 107 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-

——— . s
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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-Ib 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 1b (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 1b.

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

The American Red Cross donor hemovigilance program:
complications of blood donation reported in 2006
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Ramakrishna Reddy, Joan Gibble, Marcia D. Haimowitz, Bruce H. Newman, Linda A. Chambers,
Christopher D. Hillyer, and Richard J. 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 complication
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 multivariale 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 74,52, and
3.3 per 10,000 cobllections for WB, PLT, and R2 proce-
dures, respectively. Outside medical care was recorded
at similar rates for both WB and automated coliections
(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-
lance 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.

3

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
ofblood 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 = autormated 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.5" 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.'2 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 varety 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

1"
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TABLE 1. Definitions of donor complications*

Brief description

Complication Minor category Major category
Systemic (syncopal-type):
Symptomatic (presyncopal, prefaint) Pallor, weakness, light-headedness,
dizziness, diaphoresis, nausea/vomiting,
no LOC.

LOC Short LOC: lasting less than 1 min. Long LOC: lasting 1 min or more or
complicated by seizures or convulsions
or loss of bladder or bowel control.

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

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

Phiebotomy-related

Hematoma Small: involved area measures 2 x 2 in. or Large: involved area measures more than

less. 2x2in.

Nerve irritation Suggested by pain, tingling, numbness, or
sharp shooting pains after phlebotomy.

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

Systemic {other)
Citrate (automated procedures oniy) Citrate reactions that persist despite Symptoms of minor citrale plus prolonged
intervention or are accompanied by or exaggerated muscle spasm (letany),
additional symptoms such as nausea, vomiting, chest tightness.

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.
Allergic Hives, itching, rash, or redness of skin. Symptoms of minor allergic reactions, plus

Other reaction Symptom profile different from established Symptom profile different from established
categories (e.g., anxiousness, categories (e.g., chest pain,
hyperventilation, headache). thrombophlebitis).

swelling of the face, neck, or throat;
wheezing; or respiratory difficulty.

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

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

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., Jarge 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”) coilec-
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
(Cls; 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
subsequentdecade (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, PLT,
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 B2 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 coliections (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).

T



BLOOD DONOR HEMOVIGILANCE IN ARC

TABLE 2. Rates of complications after WB and automated collections per 10,000 donations

Apheresis PLTs (449,594) R2 (228,183)

61.3 195.2
2.1 6.5
05 0.9
0.8 1.0
0.3 0.1
121.4 112.8
22 0.4
0.4 0.2
1.0 1.0
190.1 317.9
8,546 7,255
0.69 (0.68-0.71) 1.17 (1.15-1.20)
377.0 217.9
9.4 1.9
0.8 0.1
0.2 0.4
387.5 220.3
17,420 5,027
5.21 (5.12-5.31) 2.91 (2.83-3.00)
5775 538.3
25,966 12,282
1.70 (1.67-1.72) 1.57 (1.54-1.60)
5.2 33
232 76
0.70 (0.61-0.80) 0.45 (0.36-0.57)
2.9 2.9
132 66

0.93 (0.78-1.11) 0.91 (0.72-1.17)

Complications WB (6,014,472)
Systemic (syncopal-type) complications
Presyncopal (symptomatic, prefaint) 258.3
Short LOC 7.9
Major
Long LOC 1.8
Prolonged recovery 2.4
Injury 1.1
Systemic (other) complications
Citrate
Minor
Major
Aliergic (minor, major) 0.1
Other (minor, major) 0.6
All systemic
Rate 272.1
Number of events 163,663
OR* (95% CI) 1.00
Phlebotomy-related complications
Small hematoma 745
Major
Large hematoma 0.4
Suspected nerve irritation 0.7
Suspecied arteriai puncture 1.1
Phlebotomy-related
Rate 76.7
Number of events 46,152
OR (95% Ct) 1.00
All reactions
Rate 348.9
Number of events 209,815
OR (95% Cl) 1.00
Major reactions
Ratet 7.4
Number of events 4,443
OR (95% Cl) 1.00
Outside medical care
Rate 3.2
Number of events 1,903
OR (95% CI) 1.00
* ORs shown for univariate analyses compared to the rate for WB collections.
1 Excluding large hematoma; univariate comparison of donation lypes.

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

35

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 hematornas 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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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% CI, 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 PLT
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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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. R

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-
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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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TABLE 3. Muitivariate logistic regression analysis of donor complications
wa R2 Apheresis PLTs

Effect Point estimate 95% Wald CI Point estimate 95% Wald CI Point estimate 95% Wald Cl

Age (years)
16 3.42 3.14-3.73 NA NA NA NA
17 3.33 3.07-3.62 2.94 1.56-5.55 177 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 0.96-3.41* 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 :
Male 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
o] 0.90 0.86-0.95 0.88 0.65-1.19* 0.98 0.85-1.13*
D in 1.06-1.16 1.80 1.42-2.55 1.52 1.34-1.72
E 0.82 0.78-0.86 1.16 0.86-1.54* 1.83 1.61-2.08
F 2.12 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" 272 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 v 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 2.13 1.82-2.48
o] 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
v 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
Z 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 1.03-1.87 222 1.93-2.55
BB 1.33 1.27-1.40 453 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
bb 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 1.35-243 | 1.44 1.26-1.63
HH 2.15 2.04-2.26 NA NA 1.07 0.86-1.35
1 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;

v
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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. 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).

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
alarge 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.!*'” 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-

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,
which are more medically relevant than minor complica-
tions and require aggregation of data to evaluate trends
and the effect of interventions on rare events. However,
the common, minor reactions may provide important
information if their rate serves as an indirect measure of
the risk of more serious complications in individual blood
centers. For example, an intervention that achieves even a
small reduction in symptomatic (syncopal-type) reactions

1818 TRANSFUSION Volume 48, September 2008

tions against direct comparison of different blood centers
in the absence of risk adjustment for donor demographics
and consideration of differences in theidentification, clas-
sification, and reporting of injuries.
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Advancing Transfusion and
Cellular Therapies Worldwide

ASSOCIATION BULLETIN #08-04

Date: August 28, 2008
To: AABB Members
From: J. Daniel Connor, MM, President
Karen Shoos Lipton, JD, Chief Executive Officer
Re: Strategies to Reduce Adverse Reactions and Injuries in Younger Donors

This Association Bulletin contains information for the membership on strategies that may
mitigate the risk of injuries and adverse reactions in donors under 20 years of age. AABB
is issuing this bulletin in anticipation of the renewal of high school and college blood
drives. Blood collecting facilities may want to consider implementing some of these
strategies in an effort to reduce the incidence of injuries and adverse reactions in this
population of donors.

Association Bulletins, which are approved for distribution by the AABB Board of
Directors, can include announcements of standards or requirements for accreditation,
recommendations on emerging trends or best practices, and/or pertinent information. This
bulletin does not contain specific recommendations, nor does it create a standard or
accreditation requirement. It is based on reports from the AABB Younger Donors
Adverse Reaction Working Group, which includes physicians, nurses, administrators,
communications and legal experts, and representatives from AABB, America’s Blood
Centers, the American Red Cross, and Blood Centers of America. The working group
reviewed and discussed available information and, on the basis of current practices,
addressed three objectives: 1) reduce adverse reactions in young blood donors; 2)
eliminate donor injuries related to adverse reactions; and 3) address donor education and
consent issues related to young blood donors. The full texts of these reports, which are
included as appendix 1 and appendix 2 to this bulletin, contain a number of strategies that
may accomplish these objectives. Some of the suggested interventions are supported by
studies and data, while others represent a common practice or, a practice that is expected,
but not proven, to accomplish the stated objectives.

Background

Volunteer blood donations are the basis of the nation’s blood supply. Donations are
recruited from a healthy population that ranges in age from 16 (state law permitting) to
75 years or older. During the past several years, blood collection facilities have placed
greater emphasis on donations from younger donors as donations from older donors are
declining due to individual health issues and other eligibility barriers. Reports from blood
collection facilities indicate that 10 to 20 percent of all whole blood collections in the
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United States now come from blood donors who are less than 20 years old. In states
where 16-year-olds are permitted to donate, the percentage of donations from this age
group is even higher. The growth of this donation segment is related to the increase in
blood drives at high schools. Blood donors of high school age generally embrace the
opportunity to donate blood for a number of reasons; including their perception that
donating is a “rite of passage,” their attraction to the medical/technological aspects of
blood donation, and the fact that they can often be excused from class. They are also ideal
donors because they have lower deferral rates and, by experiencing donation early in life,
they are more likely to continue donating in the future.

As data from young donors and high school drives accumulate, it has become clear that
the rate of adverse reactions is more frequent in this group of donors — as much as five
times the adult rate in some studies. Although serious syncopal reactions that can lead to
donor injury are rare, they are proportionately elevated in this group. Moreover, age
appears to be inversely related to the risk of suffering an adverse reaction. Several recent
studies document this phenomenon as well as various strategies to reduce adverse
reactions. These published results have drawn greater attention to this issue among blood
collection facilities. Recognizing this new information and understanding the importance
of assuring donors a safe and satisfying donation experience, blood collection facilities
have joined forces to address safety for young blood donors.

Donor Adverse Reactions

The vast majority of blood donations are uncomplicated, with no side effects or
discomfort. However, a small number of donors experience bruising and/or bleeding at
the venipuncture site, mild nausea, or changes in consciousness, including dizziness,
prefainting, fainting or syncope leading to collapse or convulsions. The working group
focused specifically on change of consciousness reactions, such as syncope, that can lead
to donor injury if the donor falls. Several factors influence the risk of complications after
blood donation: inherent donor characteristics and predisposition toward reactions, blood
collection staff skill and experience, blood drive set-up and environmental site features,
and donor education before and after donation.

The literature, published studies and blood collection facility experience document donor
characteristics that correlate with higher syncopal complication rates after whole blood
donation. These include young age, first-time donation status, low weight, low blood
volume, female gender, and Caucasian ethnicity. Young age, total blood volume, and
first-time donation status are known to be independent risk factors and leading
determinants of syncopal reactions.

Given these predisposing factors, the working group reviewed many field practices and
literature reports on measures to reduce reactions, including the following.
¢ Predonation education. Measures in this area greatly affect donor
understanding of what to anticipate and how to deal with discomforts that might
arise from donation. This area is addressed more specifically below under Donor
Education.
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Blood drive environment and set-up. Although few published data or
information are available on best practices for drive set-up, the working group
recognized the importance of adequate ventilation, electrical outlets, and physical
space for managing adverse reactions. Specific actions discussed include:-

1. Procedures for site selection to ensure acceptable conditions that support
operation and guidance on discontinuing operations if the conditions become
unsuitable.

2. Controlled donor flow and adequate staff or volunteer availability.

3. Existence of a donation environment that can accommodate progressive
recovery strategies.

4. Donor escorts, especially from the chair/bed to the postdonation area

(canteen). ‘

Predonation area for hydration and nutrition.

6. Postdonation canteen/refreshment area.

7. Atthe canteen site, adequate staff or volunteers who are trained in

recognizing donation reactions.

8. Separate areas for recovering donors who may feel anxious or sick.
Additional practices and information relating to the listed strategies are contained
in the appended reports.

Staff supervision and phlebotomist skills. Training and supervision of

collection staff are critical to the success of all blood drives and the safety of the

donor. For high school drives, in particular, providing extra or experienced staff
may mitigate the rate and impact of donor reactions. Blood collection facilities
should regularly review collections staffing, training, and performance regarding

managing reactions. v

Interventions. Various field practices are currently in place to prevent donor

reactions, specifically in young donors. Although they are evolving practices, the

following practices should be considered and evaluated by blood collection
facilities.

w

1. Donor Size/Age Criteria. The current eligibility requirement of a
minimum weight of 110 1b and a whole blood collection limit of 10.5
mL/kg are sufficient to protect most donors. These criteria are based on
the assumption that they would prevent drawing more than 15 percent of a
donor’s blood volume. Some blood collection facilities are considering
changing those criteria to require that eligible donors have an estimated
blood volume greater than 3500 mL. Other practices include raising the
minimum weight to 120 Ib for young donors or collecting a smaller
volume of blood from young donors.

2. Distraction Strategies. Distraction techniques such as audiovisual

entertainment have been reported to be effective at putting donors at ease
during collection, based on reductions in self-reporting of reactions.

3. Hydration. In a few studies, donors who received water (500 mL, 30

minutes before donation) reported significantly fewer reactions. Blood
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collection facilities may want to provide donors less than 20 years of age
with beverages and encourage them to consume 500 mL of fluid within 30
minutes before phlebotomy.

4. Applied Muscle Tension (AMT). AMT is the repeated, rhythmic
contraction of the large muscles of the arms and legs and has been shown
to reduce presyncopal reactions in young donors. This technique is also
easy to learn and safe to use.

5. Automated Collection Procedures. Automated two-unit red cell collections
have a favorable safety profile compared to whole blood collections in
young and first-time donors. The lower risk of reactions may be attributed
in part to the saline (volume) replacement. Expansion and further study of
apheresis red cell donation programs in high schools and colleges is
recommended.

6. Postreaction Instructions. Under current standards, blood collection
facilities must have a process for treating donor adverse events and
providing for emergency care as necessary (BB/TS Standard 532.1).1tis
advisable to include information for both donors and families. This issue is
addressed in more detail below under Donor Education.

Donor Injuries Resulting from Reactions

As 1t is a rare occurrence, there is no published information on injuries resulting from
blood donor reactions. Available data come from injury claims at large collection
programs. Current estimates predict approximately one serious injury per 200,000
donations. Injuries can occur when a donor has a syncopal reaction and collapses to the
floor, causing facial or other fractures and lacerations. Reducing these syncopal reactions
should, in turn, reduce these types of injuries. Other environmental and operational
practices, including the use of additional staff and training in the management of
reactions in the recovery area, are evolving. Reinforcement of canteen observation and
escort policies and donor education about reaction recognition are also recommended.
Placing recovering high school donors on floor mats to prevent falls and injury is another
practice being evaluated. An accurate assessment of the impact of these measures awaits
further collection of information on injury rates.

Donor Education

Predonation information, consent for donation and understanding how to manage
postdonation issues are critical to providing a satisfying donation experience and
ensuring that the donor returns for future donation. Because younger donors have
different backgrounds, expectations, and legal issues relating to their donation, donor
education and consent have special significance. Blood drives at high schools involve
additional considerations for education, legal responsibility, and parent/guardian
involvement.

Predonation anxiety is associated with increased rates of reactions. Addressing common
donor fears and suggesting useful coping techniques allays donor anxiety and improves
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attitudes toward self-efficacy (the belief that one has the capability to manage a situation)
and future intention for blood donation. Predonation educational materials should be
considered part of the consent process, in that information pertinent to the donation
process, possible reactions, and interventions is imparted before the decision to donate.
These materials will have greater impact if they are designed for the high school
population, using age-appropriate language and graphics. They also may be presented in
other adolescent-friendly formats, such as videos. Elements to be considered for inclusion
in such materials include:

* A general statement that most donors have uneventful donations and most
reactions, when they occur, are minor.

e A statement identifying which donors may be at increased risk for a reaction and
why (for example, young, first-time, female, or low-weight donors may be
especially at risk).

» A brief description of the donation process to inform first-time donors about the
process and to alleviate anxiety about the unknown.

¢ Descriptions of possible techniques to prevent reactions and enhance coping
skills, and a brief explanation of the possible benefits of adhering to these
techniques.

e Statements describing blood collection facility policies on parent/guardian
consent and confidentiality regarding test results, if applicable.

Blood collection facilities may want to consider targeting educational initiatives
on adverse reaction prevention strategies, coping strategies to reduce reactions,
responses to the management of delayed or prolonged donor reactions, and
continuity of care after release from the donation site to the following groups:

Chairpersons, drive sponsors, and high school officials.
e Training, recruitment and collection staff.
» High school students and their parents.
* School nurses.
Ideally, this information should be delivered close to the day of donation.

Postreaction Education and Care. Collection facilities must have a process for treating
donor adverse events and providing for emergency care as necessary (BB/TS Standard
5.3.2.1). Measures to improve communication with parents/guardians or school nurses
should improve the management of delayed reactions after leaving the site, and collection
facilities may want to consider the following measures:

* Communication with parents/guardians if a donor experiences loss of
consciousness or other reaction or injury, in accordance with state laws.

» Continuation of care for young donors who have had a reaction at the site or at
home.

Consent and Confidentiality for Young Blood Donors
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Informed consent practices for blood donation that successfully incorporate the principles
of autonomy, veracity, beneficence, and non-maleficence have not been uniformly
adopted. Consent to donate is not a simple signature on a form, but a broader process that
involves education of the donor and, in some cases, the donor’s parents/guardians.
Moreover, consent for the collection of blood from 16- and 17-year-old minors, presents
certain dilemmas and challenges. For example, state laws that allow 17-year-olds to
consent to donate blood are generally silent on the minor’s right to consent to subsequent
medical treatment for an adverse reaction. States that allow 16-year-olds to donate often
require parent/guardian permission/consent and, therefore, do not imply any emancipated
status. Even though these states may recognize that minors have the decisional skills
necessary to make informed health-care decisions, parents/guardians still have legal
responsibility for their minor children.

Policies on notification of blood donors of test results must be carefully reviewed against
state statutes relating to minors. In addition, minors are generally prohibited from
participating in research without parent/guardian permission, although blood collection
facilities may perform certain required or elective tests under research protocols that have
been approved by an institutional review board.

Again, in providing adolescent donors (and parents/guardians) with information
regarding the donation process and possible consequences (reactions), collection facilities
are meeting an essential requirement of consent. Blood collection facilities may want to:

¢ Consult state statutes regarding age and consent requirements.

* Become familiar with the literature specific to adolescent/minor informed consent
and assent.

* Provide information to both donors and parents/guardians as part of the consent
process. Some facilities provide a parent/guardian consent form that functions as
both informational brochure and consent documentation.

 Incorporate information specific to increased rates of reactions among certain
groups such as young and/or first-time donors into the consent process.

* Incorporate statements regarding release of information to parents regarding
medical care for reaction and/or positive test results, as applicable.

Summary and Conclusions

While most donations are uneventful, even a minor complication reduces the likelihood
of a return donation. Serious injury following blood donation occurs infrequently among
all donor age groups, but adolescent donors are disproportionately affected compared to
older adults. Virtually all dimensions of the blood donation experience have some impact
on the risk of complications. The working group has performed a comprehensive review
of current views and practices involving adverse donation reactions in young donors.
AABB believes that blood collection facilities may find this information useful in
addressing the unique challenges presented by young donors and high school blood
drives. Although zero risk may not be attainable even in adults, the rate of complications
in minors calls for ongoing attention to a sustained operational effort that is continually
focused on donation safety. AABB encourages blood collection facilities to continue to
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monitor and report the effectiveness of interventions on blood donor reaction rates and
injuries resulting from reactions. AABB’s effort to establish a national hemovigilance
program in the United States could provide not only a uniform reporting structure for
adverse events after blood donation, but also the mechanism to monitor the effectiveness
of efforts to prevent the rare but more medically serious donation-related complications.
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Appendix 1.
Recommendations to Minimize the Risk of Reactions and Injuries
among Adolescent Blood Donors

Contributing authors: Anne Eder, Hany Kamel, Christopher France, Diane Killion, Patsy
Shipley, Pat Demaris, Nina Salamon, and Dan Waxman for the AABB Younger Donors Adverse
Reaction Working Group, Robert Jones, MD, Chair

Objectives

1. To review published data and reported efficacy of methods to enhance the donor experience and/or
reduce donor complications.

2. To identify the different approaches that could be employed at blood centers to reduce donor
complications at high school drives.

Executive Summary

Young (16- and 17-year-old) donors now represent a significant and increasing proportion of the
whole blood donations to blood centers in the United States, accounting for about 8% of the
whole blood donations or 450,000 whole blood collections to the American Red Cross (ARC) in
2006. However, young age, total blood volume, and first-time donation status are known to be
independent risk factors and leading determinants of donation-related complications.® Even
minor reactions or temporary deferrals decrease the probability of return donation,”® and efforts
to improve the donation experience are crucial to sustain the blood supply. The increasing
dependence on recruiting and retaining young blood donors requires a committed approach to
donor safety, especially on high school blood drives.

A multidimensional view of the donation experience recognizes several aspects that influence the
risk of complications after blood donation: inherent donor characteristics and predisposition
toward reactions, blood center staff experience and skill, blood drive set-up and environmental
features, and donor education before and after donation. Donor characteristics that correlate with
higher syncopal complication rates after whole blood donation include young age, first-time
donation status, low weight, low blood volume, female gender, and Caucasian race. While these
may not all be independent predictors of reactions, an additive effect of risk factors has been
observed in Caucasian high school students.’ Several interventions (eg, asking the donor to drink
16 oz of water shortly before donation, or using applied muscle tension or distraction techniques)
have becn used to improve the donation experience and/or reduce donor complication rates.
However, no single measure has been shown to prevent a majority of systemic reactions or to
prevent the rare but more serious complications, such as syncope-related injury after whole blood
donation.

Consequently, blood centers should consider all factors that affect a donor’s experience and
influence the risk of complications before deciding which safety measures should be enhanced or
introduced at the blood center. The effectiveness of safety initiatives should be monitored
continuously, the resultant data should be peer reviewed, and the conclusions should be
published to further our understanding of the efforts to improve the donation experience.
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The working group recommends that blood centers consider one or-more of the measures in the
following areas and develop monitoring programs to continually assess safety:
I. Predonation education
II. Drive set-up and environment
III.  Staff supervision and phlebotomist skills
IV. Interventions
A. Donor eligibility criteria
1. Deferring young donors with blood volumes below 3500 mL
2. Raising the minimum acceptable donor weight
3. Collecting a smaller volume of blood from young donors
B. Distraction strategies
C. Water ingestion
D. Muscle tension
E. Automated red cell collection procedures with volume replacement
V. Postreaction instructions to'donor and parents

This report summarizes the available evidence on these different approaches to improve the
donation experience, identifying expected benefits and limitations, providing directions for
additional development and study, and estimating the impact on the donor base, to offer
consensus-derived recommendations in each area.

I. Predonation Education

Efforts to address common donor concerns and provide useful coping suggestions were
associated with improved scores on questionnaires that assessed donor attitude, anxiety, self-
efficacy (the belief that one has the capability to manage a situation), and intention toward blood
donation.'” There are no published studies that evaluate the effect of blood donation recruitment
materials on complication or return donation rates. '

Some unpublished data and anecdotal experience suggest that educational initiatives may be

effective at reducing donor reactions and equipping the donor and staff to better handle reactions
to reduce their severity.

Recommendations

Educational efforts may be reasonably expected to improve the donation experience and could
result in greater participation and more effective preparation. Such efforts would not be expected
to have an adverse impact on the donor base.

Educational initiatives should target the following groups:
¢ Chairpersons and sponsors of drives. ‘
e High school students and their parents.
o Educational material directed at donors should contain prevention strategies or
anticipatory guidance and content that address coping strategies to reduce reactions.
o Educational material should be delivered close to the day of donation.
e School nurses.
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o School nurses should be informed of the pathophysiology of donation-related adverse
reactions and the care of donors who experience complications.

o Inadvance of the drive, donor centers should discuss with school nurses or administrators
how to handle delayed or prolonged donor reactions and ensure continuity of care after
release from the donation site.

* Training recruitment and collection staff,

The optimal delivery method for student education is unknown but may include the following

formats:

* Aneducational DVD. A video format <10-minutes meets the students in their world and offers
school administrators the ability to provide the education at their convenience.

* Podcast, downloadable eBook, or similar application.

* Blood center Web site.

IL. Drive Set-Up and Environment

Blood centers should have systems in place to process donors efficiently and to provide good
donor care regardless of age. Scant data exist on best practices for drive set-up, and sponsor
groups are often challenged to find enough space to accommodate a blood drive. Most blood
centers require site clearance before a blood drive. It is important to tour the location where the
drive is held to ensure adequate ventilation, electrical outlets, and space for handling adverse
reactions. In a recent Blood Centers of America (BCA) survey of 26 blood centers, nine centers
responded that the drive set-up for high school drives differs from the set-up for reguiar drives
(Nina Salamon, personal communication).

Recommendations

Supportive evidence does not exist to recommend more controlled or restrictive requirements for
drive site set-up. However, blood centers are encouraged to share their experiences to identify
and implement processes that may lessen the likelihood of adverse reactions.

A predonation hydration station or other mechanism to provide fluids to donors before donation
should be part of the drive planning or set-up. Donors should be allowed to leave the area with
bottles of water, which may require obtaining permission from the school administrators before
the drive.

Blood centers should consider the following aspects of drive set-up that may mitigate adverse

reactions at high school blood drives:

* Procedures for site selection to ensure acceptable conditions to support operations and guidance on
discontinuing operations if the conditions become unsuitable.

e Controlled donor flow and adequate staff or volunteer availability. Arrival and departure patterns of
students should be evenly spaced to minimize commotion. Access to the donation area should be
limited to student donors, designated volunteers, and staff,

* Progressive recovery strategies (eg, dangling legs over the side of the bed with appropriate attention)
before having the donor stand up after donation.

* Escorting donors through the process—in particular, from the chair/bed to the canteen. Consider
asking the volunteers to escort the donors back to class.
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Predonation canteen table for fluid and food (see Water Ingestion, below).
Postdonation canteen/refreshment area:
Designated area and donor flow should allow for adequate time in the canteen after donation.

area for sufficient recovery time.

* Additional staff or volunteers who are trained in recognizing prereaction signs and symptoms can be

assigned to the refreshment area.

* Area for recovery. Wheel chairs should be available. Mobile screens can be used to separate or
partition areas for students who may feel anxious or sick. '

II1. Staff Supervision and Phlebotomist Skills

Employees in the collections department are crucial to the mission and success of the blood
center and the safety of the blood donor, regardless of donor age. In one study, phlebotomists
exhibiting high scores on a standardized social skills test were associated with reduced donor
reaction rates.'’ Phlebotomy training was somewhat significant in this study.

Some donor centers try to mitigate adverse reactions at high school blood drives by including
staff who are well trained to recognize signs of reactions and to take steps to prevent them, and
by increasing the number of staff or other supervisory personnel at high school drives.

Recommendations

Although donor centers often report having “extra” or “more experienced” staff on high school

blood drives, there is no industry benchmark for a staffing model or skill-set requirements. The

importance of hiring practices and staff training in interpersonal skills as well as technical skills
is recognized. Blood centers are encouraged to continually evaluate their training programs and
staff performance.

IV. Interventions
A. Donor Eligibility Criteria
1. Deferring young donors with blood volumes below 3500 mL.

* Postdonation syncope may be a manifestation of the typical “vasovagal” attack, but can be a

manifestation of hypovolemia.

* One study of whole blood donations showed that a donor blood volume below 4775 mL is an

independent risk factor for faint and prefaint reactions.2

 The risk of reaction decreases substantially with increasing blood volume in the ranges
assessed.2 Five percent of donors in this study had blood volumes of less than 3500 mL,
which guarantees that their 525-mL donations would be more than 15% of their blood
volumes.

* Implementing an additional requirement for minimum total blood volume (>3500 mL) may
reduce the risk of faint and prefaint reactions. A bivariate analysis indicates that the
difference in reaction rates based on donor blood volume is larger at a younger age than the
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difference for donors older than 30 years of age. An intervention applied to young donors
(<23 years of age) with low blood volumes (<3500 mL) might reduce reactions.

* Preliminary unpublished data (Hany Kamel, personal communication) have indicated that
donors younger than 23 years of age whose blood volume is <3500 mL represent 9% of
donors younger than 23 and 1.6% of all donors. The rate of moderate and severe reactions in
this group is 1.7% (compared to a 0.33% overall rate of moderate and severe reactions). A
policy of excluding donors <23 years of age with blood volumes <3500 mL is estimated to
eliminate 20% of moderate and severe reactions in this age group (9% of all reactions).

2. Raising the minimum acceptable donor weight.

e Trouern-Trend et all reported a reaction rate of 0.46% in donors weighing <120 Ib compared
to a rate of 0.14% in the reference group of donors weighing 150 to 179 Ib.

e In high school students, Newman et al12 reported a reaction rate of 16.9% in donors
weighing <130 Ib compared to a rate of 8.2% in donors weighing 130 Ib or more. Donors
weighing <130 1b represented 4.1% of all donors (118/2894).

* Inone study,6 22 of 32 (69%) injured 16- and 17-year-old donors who received outside
medical care for donation-related injuries weighed >130 Ib; only 4 of 32 (12.5%) weighed
less than 120 Ib. Selection criteria based on donor-reported weight, therefore, would be
expected to prevent only a small fraction of the injuries sustained by adolescent donors.

3. Collection of smaller volume of blood from young donors.

* Two abstracts13,14 demonstrated equivalent overall safety profiles for 450-mL and 500-mL
whole blood collections. In these studies, donors were not stratified by factors known to
predispose to systemic reactions (eg, age, weight, experience, etc). It is possible that any
beneficial effect of collecting smaller volumes from young and/or low-weight donors may
have been masked.

e Tomasulo et al15 measured the weight of whole blood units collected in a 450-mL bag,
calculated the percentage of blood volume removed, and reported donor reaction rates in
different donor groups. Female donors who had 14% to' 16% of their blood volume removed
were more likely to experience a reaction than those who had only 10% removed. The
authors concluded that donors weighing 110 to 119 1b had an increased reaction rate, which
was attributed to collection volume.

Recommendations (Donor Eligibility Criteria)

Studies have identified subgroups at higher risk that may benefit from having different selection
criteria. The current eligibility requirement for minimum weight of 110 b and to limit collection
to 10.5 mL/kg is sufficient to protect most, but not all, donors. This requirement was based on
the assumption that it would prohibit drawing more than 15% of a donor’s blood volume. Recent
data suggest that this assumption is not accurate’ and a new standard approach may be needed to
limit whole blood collection to no more than 15% of the total blood volume for adolescent
donors. Although the reduction in reaction rates for a given change in selection criteria can be
estimated by multivariate analysis, it is not known if implementation of a given policy will
achieve the predicted results. Blood centers are encouraged to evaluate the potential
effectiveness of different donor selection criteria in preventing reactions and injury.
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B. Distraction of the Donor During Collection

It is widely recognized that distraction techniques are effective at putting donors at ease during
collection. In a small study the use of audiovisual distractions reduced the self-reporting of
vasovagal reactions.'® Some examples of easy-to-implement audiovisual distractions for donor
drives include allowing the use of MP3 players or providing headsets with music, encouraging
applied muscle tension activities, and placing donor chairs back to back.

Recommendations
Blood centers should provide education to donors on permissible activities for distraction that

may increase their.sense of control during the donation. Blood centers should instruct staff on the
importance of distraction as a possible way to reduce reactions.

C. Water Ingestion

To date, two studies have been published on the effects of predonation hydration on blood donor
reactions. In a randomized controlled trial, 83 male and female first-time donors (median age =
19) consumed 500 mL of water 30 minutes before allogeneic whole blood donation.!” Results
indicated that the donors who received water reported significantly fewer presyncopal reactions

(eg, faintness, dizziness, weakness) as compared to those who did not hydrate. This finding was

later confirmed in a study of nearly 9000 high school donors (17-19 years of age) who consumed
473 mL of water 0 to 30+ minutes before phlebotomy.'? Based on donor reactions recorded on
the health history form, reaction rates were reduced 21% by predonation hydration (water = 9.9%
reaction rate; no water = 12.5% reaction rate). Additional analyses indicated that reaction rates
were lowest for those who consumed water within 10 minutes of the phlebotomy, with reaction
rates increasing with longer lag times.

Although there are only two published studies on the effects of predonation hydration on donor
reactions, additional laboratory research has demonstrated that acute water loading increases
blood pressure, peripheral vascular resistance, and cerebral blood flow, and can serve as an

effective prophylaxis against vasovagal reactions in healthy individuals undergoing orthostatic
challenge.'®°

Table 1. Summary of Reductions in Donor Reactions Observed as a Function of Predonation
Water Loading vs Standard Donation Control

Study Water Control Change
17
Hanson and France 0.48 ' 0.91 ‘ La79,
(2004) (BDRI, log units) (BDRI, log units)
Newman et al'2 9 g
n 9.9 A>' 12.5/0' 121%
(2007) (donor reactions) (donor reactions)

Note: The BDRI, or Blood Donation Reactions Inventory, is a self-report measure of donor
reactions such as faintness, dizziness, weakness, etc. Elevations on this scale predict donor
non-return over and above the effect associated with reactions recorded on the donor record.
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Recommendations

Based on existing evidence that predonation hydration can help prevent presyncopal reactions in
both male and female donors, does not interfere with the donation process, and is perceived by
collection staff as easy to implement, donors should be provided with 500 mL of water or fluid
and encouraged to consume the water approximately 10 minutes before phlebotomy.

D. Muscle Tension

To date, four studies have been published on the effects of applied muscle tension (AMT) on
blood donor reactions.”’ Although AMT exists in many forms, it typically involves repeated,
rhythmic contraction of the large muscles of the arms and legs. In the first study to apply this
technique in the context of blood donation, a brief video was used to teach AMT to a small group
(n =37) of relatively inexperienced donors (ie, 0 to 2 prior donations).”! Compared to controls
who did not view the video, donors who learned AMT reported significantly fewer presyncopal
reactions (eg, faintness, dizziness, weakness) following donation. Furthermore, those who said
they used AMT throughout the donation had the fewest reactions.

The beneficial effects of AMT were confirmed and extended in a larger study of 605 young
donors (mean age = 22; mean prior donations = 3.5).? In this study donors were randomly
assigned to 1) standard donation, 2) AMT predonation (placebo control), or 3) AMT during
donation (intervention). In both AMT conditions the donors learned the muscle tensing technique
from a brief video presentation. To control for positive expectancy effects, participants in the
AMT predonation (placebo control) condition were instructed to practice AMT from the time
they sat down in the donation chair until just before needle insertion. Overall, the results
indicated that AMT had a beneficial effect for female, but not male, donors. Specifically, female
donors assigned to the intervention condition reported significantly fewer presyncopal reactions,
required fewer donation chair reclines, and were more likely to produce a full unit of blood than
females in the placebo or standard donation conditions (the placebo and standard donation
conditions did not differ).

In a separate sample of donors (n = 467), presyncopal reactions were attenuated for both male
and female donors assigned to the AMT intervention instead of either placebo control or standard
donation (which did not differ).”> Most recently, 1209 donors (50% female, mean age = 22, mean
prior donations = 2.2) were randomly assigned to either standard donation or one of five forms of
muscle tensing.”* Donors assigned to AMT viewed a brief video depicting repeated muscle
tensing of the 1) full body (arms, legs, and abdomen), 2) lower body only (legs and abdomen), 3)
upper body only (both arms), 4) upper body only with distraction (both arms, but instructed to
attend to nondonation arm), or 5) donation arm only. When compared to standard donation, full
body AMT replicated prior effects of significantly lower reports of presyncopal reactions and
fewer donor chair reclines. Similar benefits were observed for lower body AMT, but not upper
body AMT, suggesting that tension in the legs and lower abdomen are important components of
the beneficial effects of AMT. Upper body AMT with distraction was also associated with a
significant reduction in presyncopal reactions, suggesting that AMT benefits may also derive, at
least in part, from distraction.

In addition to research in the blood donation context, AMT has been used for decades to
successfully treat patients with syncope related to blood and injury phobia®?’ as well as other
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causes of vasovagal syncope.*** Laboratory studies suggest that AMT may help prevent

syncopal and Presyncopal reactions by increasing blood pressure and cerebral blood flow and
oxygenation.>' >3

Table 2. Summary of Reductions in Donor Reactions Observed as a Function of Applied
Muscle Tension vs Standard Donation Control

Study Muscle Control Change
Tension
Ditto et al*! (2003 ,
itto et al™ (2003) 49. 6.3. 122%
(BDRI units) (BDRI units)
All donors = 0.43 0.47 18%
log BDRI log BDRI
Ditto et al? (2003) (log BDRD (log BDRD
Female donors = 0.55 o
0.44 (log BDRI) {log BDRI) 20%
Ditto and France?® .
(2006) 035 045 192%
) (log BDRI) (log BDRI)
Ditto et al** (2007) 042 0.52 $19%
(log BDRI) (log BDRI)

Note: The BDRI, or Blood Donation Reactions Inventory, is a self-report measure of donor
reactions such as faintness, dizziness, weakness, etc. Elevations on this scale predict donor
non-return over and above the effect associated with reactions recorded on the donor record.

Recommendations

Based on existing evidence that AMT is easy to learn, safe to use, and effective at reducing or
averting presyncopal reactions in young donors, donor and staff instruction in this technique is
recommended. Different approaches are possible but should be focused on tensing the large
muscles of the legs and abdomen during donation. Further study is encouraged to evaluate the
effectiveness of the intervention in reducing reactions and injuries after donation.

V. Automated Red Cell Collection

The safety of automated collection of Red Blood Cells (RBCs) has been compared to whole
blood donation.***' In the American Red Cross experience, the vast majority of adverse reactions
to Whole Blood (WB) and 2-unit RBC donation were minor, systemic complications (eg,
prefaint, citrate reactions).*’ The overall rate of complications was marginally greater for 2-unit
RBCs than for WB collections (320.3 vs 274.5 per 10,000 collections; odds ratio, 1.17 (95% CI,
1.15 to 1.20).
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Table 3. Risk Factors for Donation-Related Complications*

3500-4000 mL*

Demographic Reaction Rate Unadjusted Odds Adjusted Odds Ratio
Characteristic (/1,000 Ratio (95% CI) (95% CD
donations)

Blood volume < 3500 mL* 349 447 (4.10-4.88) 2.88(2.57-3.23)

Age = 17-18 years* 39.6 4.19 (3.94-4.45) 2.78 (2.59-2.98)

Age = 19-24 years* 274 2.87 (2.68-3.06) 2.39(2.23-2.56)

First-time donor* 27.5 2.80 (2.66-2.94) 2.20(2.07-2.33)

Race = Caucasian ethnicityi 143 3.42 (2.63-4.46) 2.15(1.64-2.82)

Blood volume = 23.5 297 (2.77-3.17) 2.09 (1.90-2.31)

*Donor reaction rates and odds ratios of combined mild, moderate, and severe reactions by
donor characteristics compared to donors without reactions.’

MIncludes age group, gender, donation history, race/ethnicity, estimated blood volume, pulse,
systolic blood pressure, and blood center as covariates.

1Compared to the reference group: blood volume >4775 mL; age 25-65; repeat donor, and
Black, non-Hispanic ethnicity.

However, the rate of major systemic complications (loss of consciousness, loss of consciousness
with injury, prolonged recovery, major citrate) in 2-unit RBC donations was lower compared to

the rate in WB donations; in particular, for donors <20 years [

odds ratio, 0.41 (95% CI, 0.32 to

0.53)1.*° Blood Systems demonstrated that manual WB collections have a low incidence of
moderate and severe reactions (47.1 per 10,000 collections, 0.47%).“ Single-unit RBCs
collected by apheresis have the same safety profile (37.44 per 10,000 collections, p > 0.20).
Two-unit RBC collections by apheresis and plateletpheresis collections have a significantly

» p <0.00005; and 14.84 per 10,000 collections,

lower reaction rate (15.65 per 10,000 collections

p < 0.00005, respectively).*!

Automated 2-unit RBC collections have a favorable safety profile compared to whole blood
collections, with a lower risk of major systemic complications compared to whole blood
donation. This benefit is most pronounced among young and first-time donors, providing a
rationale for further study and for possibly expanding apheresis red cell donation programs in

colleges and high schools.

The apparent safety advantage of 2-unit RBC collections may be attributed to the saline
replacement during such procedures or to the more stringent criteria for such donations (the
hematocrit, height, and weight criteria used to select donors for 2-unit RBC donations are
designed to select donors with larger red cell or total volumes than whole blood donors of
smaller stature). Further analysis is needed to tease out the true impact of volume replacement.
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Recommendations
The available evidence supports further study of expanding apheresis red cell donation programs
in high schools and colleges.

VL. Postreaction Instructions to Donors and Parents

Donor centers must have procedures for postreaction care of donors (Standard 5.3.2.1).*?

Measures to improve communication with parents/guardians or school nurses may decrease the

likelihood of delayed reactions after leaving the site, and donor centers should consider the

following aspects:

¢ Communication with parents/guardians that the donor experienced a loss of consciousness or other
reaction or injury, in accordance with state laws.

* Blood centers should ensure that donors who have had a reaction receive continued care while they
are still at the collection site and after they reach home.

Conclusions and Future Directions

Blood centers should recognize all the dimensions of the donation experience that affect the risk
of complications and consider one or more of the measures discussed in this report to enhance
safety on high school drives. Blood centers should also monitor the effectiveness of their efforts
to gauge progress and further refine their policies and procedures to protect donors and ensure a
good donation experience. Although most donations are uneventful, even a minor complication
reduces the likelihood of return donation. Serious injury following blood donation occurs
infrequently among all donor age groups, but adolescent donors are disproportionately affected
compared to older adults. In one study, the risk of syncope-related injury among 16- and 17-
year-donors was 5.9 per 10,000 donations compared to 0.4 per 10,000 donations by individuals
20 years or older (odds ratio, 14.46; 95% CI, 10.43-20.04).° Although the initiatives that have
been defined in this report to reduce donor reactions are predicted to also prevent some injuries,
the actual benefit of any specific action may be difficult to measure given the rarity of the
occurrence of donor injuries. Currently, it is also impossible to compare reaction rates across
donor centers because of inconsistent definitions of what constitutes a reaction, different
reporting criteria, and variability in how individual phlebotomists recognize and report adverse
reactions. AABB’s effort to establish a national hemovigilance program in the United States will
provide not only a uniform reporting structure for adverse events after blood donation but also
the mechanism to monitor the effectiveness of efforts to prevent the rare, but more medically
serious, donation-related complications. Although zero risk may not be attainable even in adults,
the rate of complications in minors calls for ongoing attention to a sustained operational effort
that is continually focused on donation safety.
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Appendix 2.
Recommended Initiatives Concerning Education and Consent for
Adolescent Blood Donors

Contributing Authors: Mary Townsend, Terry Perlin, and Jed Gorlin for the AABB
Younger Donors Adverse Reaction Working Group, Robert Jones, MD, Chair

L. Initiatives to Improve Education of Adolescent Donors, School Personnel,
and Parents )

A. Adolescent Donors

Objectives

1. To reduce reactions and injuries of high school donors by educating them about
maneuvers to prevent common reactions and injuries resulting from such reactions.

2. To identify elements for inclusion in predonation materials designed to reduce
anxiety and provide coping techniques, thereby reducing reactions and injuries.

Background
Although many aspects of blood collection (such as screening, labeling, and testing) are

highly regulated and standardized across collection facilities, many other facets of the
collection process are unregulated and vary widely, such as the multitude of materials
supplied to donors for recruitment and educational purposes. Specific challenges arising
from the collection of blood from an adolescent population, including the high rate of
reactions, may be addressed by improvements in predonation education of the adolescent

donor to allay anxiety associated with the blood donation process and to promote coping
skills.

The association of predonation anxiety with increased rates of vasovagal reactions is well
documented.” Labus et al® used the Medical Fears Survey to assess the association of
anxiety with the likelihood of fainting in a group of 364 volunteer blood donors and
found that high scores best predicted fainting in first-time and experienced female
donors. Efforts to address common donor fears and provide useful coping suggestions
through predonation education were associated with improved scores on questionnaires
that assessed donor attitudes, anxiety, self-efficacy (the belief that one has the capability
to manage a situation), and intentions toward blood donation.’ Studies to evaluate the
effect of educational materials on the frequency of reactions are under way.

Recommendations

Although no published studies evaluate the effectiveness of donor educational material in
reducing reactions, studies associating anxiety and fear with an increased rate of reactions
suggest that interventions, including education, to reduce anxiety should have a positive
effect. Therefore, predonation educational materials can be considered part of the consent
process, so that information pertinent to the donation process, possible reactions, and
interventions is imparted before the adolescent makes the decision to donate.
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Educational materials for high school donors will likely have a greater effect if they are
designed with age-appropriate language and graphics. In addition, educational materials
may be presented in adolescent-friendly formats such as videos. Regardless of the format,
elements to be considered for inclusion in predonation materials for students include the
following:

* A general statement to the effect that most donors have uneventful donations and that
most reactions, when they occur, are minor.

* A statement identifying which donors may be at increased risk for a reaction (eg,
young, first-time, female, or low-weight donors) and why.

¢ A brief description of the donation process to alleviate anxiety about the unknown for
first-time donors.

* Descriptions of possible techniques to prevent reactions and enhance coping skills.
Also, a brief explanation of the possible benefit of each technique may boost
compliance. Common techniques that have been used include the following:

Predonation hydration.

Receiving adequate sleep.

Receiving adequate nutrition.

Avoiding alcohol before and after donation.

Using applied muscle tension.

Using distraction techniques.

Using progressive recovery techniques (eg, dangling legs).

Complying with postdonation instructions and spending adequate time in the

canteen.
o Avoiding strenuous physical activity after donation.
o Acknowledging anxiety and alerting blood collection staff of anxious feelings.
o Becoming informed and asking questions.

* Statements describing blood collection facility policies on parental consent and
confidentiality regarding test results, if applicable.

O 0 0 00 0 0 0

B. Parents of Adolescent Donors

Objectives
1. To involve parents by educating them about ways to reduce donation risk for their

adolescent children.
2. To mvolve parents by educating them about the handling and treatment of reactions
and involving them in decision-making when reactions occur.

Background
.Parents of adolescent blood donors are in a unique position both to participate with their

children in the decision to donate blood and, if reactions occur, to provide any needed
care after their children return home.

Recommendations
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It may be helpful to provide parents with information about blood donation, possible

adverse reactions, and parental involvement in the event of an adverse reaction, even if

parental consent for the donation is not required. The following should be considered for

parental educational materials:

* Materials should include the same informational elements as student educational
materials.

* Materials may include specific statements regarding the confidentiality of donor
information, as applicable.

¢ Materials may include general instructions for supporting donors after common
reactions such as hematomas or vasovagal episodes.

¢ Materials may be provided to the parent with consent documents when such
documents are required.

C. School Personnel

Objectives v

1. To involve school personnel by educating them about ways to reduce donation risk
for their adolescent students.

2. To involve school personnel by educating them about the handling and treatment of
reactions and involving them in decision-making when reactions occur.

Background
As employees of the school district, school health personnel have responsibility for the

health of students on campus and, therefore, may serve as integral partners with the blood
collection facility in the care of student donors. These health personnel may be involved
in donor reactions either during the blood drive or after the collections staff have left the
collection site. In either case, school personnel may have specific responsibilities to the
student and parent in cases of student injury. Education of school personnel about the

~ general process of blood donation, the possible reactions, and appropriate interventions
and treatment is likely to be well received. Articles specific to blood donation and
reactions are needed in the school health literature.

Recommendations

Blood collection facilities are encouraged to communicate with school officials before

high school blood drives to establish policies and delineate responsibilities for student

care during and after the blood drive. It may be useful for blood collection facilities to

develop educational materials that target school health personnel; elements for

consideration include the following:

* A general statement to the effect that most donors have uneventful donations and that
most reactions, when they occur, are minor.

¢ A statement about which donors may be at increased risk for a reaction (eg, young,
first-time, female, or low-weight donors) and why.

* A brief description of the donation process.

* A description of signs and symptoms of common donor reactions.

e A brief description of the appropriate handling of common donor reactions.
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* A statement delineating the responsibilities of blood center personnel and school
health personnel.

* A statement regarding confidentiality and release of information to parents, if
applicable.

IL Initiatives to Address Consent Issues Specific to Adolescent Donors

Obijectives

1. To provide blood collection facilities with information specific to informed consent
of minor/adolescent donors.

2. To consider addressing increased rates of reactions in this age group in the informed
consent process.

Background

The ethical substance of informed consent incorporates the fundamental principles of
autonomy, veracity, beneficence, and nonmaleficence. The application of informed
consent principles for both blood donors and blood recipients has been thoroughly
addressed through peer-reviewed journal articles®® and AABB publications.”'° However,
the collection of blood from 16- and 17-year-old minors presents particular dilemmas and
challenges with regard to traditional notions of informed consent.

Many states have long allowed 17-year-olds to consent to donate by specific state statute,
but these statutes are silent on the issue of the minor’s right to consent to subsequent \
medical treatment for an adverse reaction. Therefore, the consent process should take into
account applicable state law provisions. ’ '

States that allow 16-year-olds to donate often require parental permission/consent. This
situation allows the process of donation but does not imply any emancipated status
because of the requirement for parental permission. Although 16- and 17-year-olds are
sometimes recognized by state law as having the decisional skills necessary for making
informed health-care decisions, parents and guardians still have legal responsibility,
absent state law provisions to the contrary. This ambiguity is often handled by including
the additional concept of assent, the notion that minors should be involved in health-care
decisions in age-appropriate and developmentally appropriate ways.®

Specific issues arise when applying this distinction to blood donation. Blood collection
facilities have traditionally adhered strictly to practices of confidentiality in notification
of blood donors, including minors, of positive test results. Such policies need to be
reviewed by blood collectors with specific attention to state statutes. The research setting
presents similar issues. Minors are generally prohibited from participating in research
without parental permission; however, blood collection facilities may perform certain
required or elective tests under research protocols that have been approved by an
institutional review board, and such protocols address the requirements for consent
applicable to minors. Because statutes governing informed consent are state specific,
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blood collection facilities are urged to consult legal counsel when addressing consent
issues regarding minors.

In summary, it is vital to remember that consent is not a simple signature on a form, but a
broader process that involves education of the donor and, in some cases, the parent.
Providing adolescent donors (and parents) with information regarding the donation
process and possible consequences meets an essential requirement of informed consent.

Recommendations

Blood collection facilities should consider the following:

e Consulting state statutes regarding age and consent requirements.

. Becommg familiar with the literature specific to adolescent/minor consent and
assent.”

e Providing information to both donors and parents as part of the consent process.
(Some facilities provide a parental consent form that functions as both informational
brochure and consent documentation, when applicable.)

¢ Incorporating information specific to increased rates of reactions among groups such
as young and first-time donors into the informed consent process.

» Incorporating statements concerning the release of information to parents about
medical care for reactions and positive test results, as applicable.
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® RIEMEFIL. WATHRFERD 5 bOBL LB RAICEF 5B, B, “ho
DEH R BEIFD 2 L TEX HRAFIAOME B,

® AT HBERERRICHT 5FHRB LR - REH ORBIZ >\ CORMBE D H 4 1
#1 5k,
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k. BEBRMOLO R ) — EEEERE
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TBREAT D 7t 22 H L hid7z 6720 (BB/TS B¥E 53.2.1), il - (R & 7 11504
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® JHIRIHEV . LB OBMBE L 21X F OMOBHERH 2V HHEER B b B8 0O FE
B RME A~ OER,
@ RIMBATR OIRERICBIER D Ul BEMRME D4 7 Ofkes,
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m%%béME@\ﬁ'%%%®%ﬂ-@§%ﬁwé%%ﬁ§<\%of%é&@&%%%#é
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Tz 672wy, Fio, REFII—RIC, REEOHFARRFIHRICEMT 2 = LI T 5
no, Lirl, ROBRIIEERAREZESPERLEFE o baLlob e, HEBOLEL
SNHEITBRUIREEZTI) ZERTES, 25 Lk n bWt REECEYT 2RE
BHIRAG LTV,

BEhTE)0, BEUROE (ROE - RFF) CHL., MOS0 CBENRER (F5)
BT A EMERET 5L T, ROMRENAOREEM £ LTV 5, ROMRIL. LT
DEREEZETREThHS,

@ FHRUREBEMHIZOVTIX, MIEICHES,

O BEFEHRKEDA T+ —AF - arty MIOWTEEIICE L TR ET 5,

® RETrERO—T|LELT, BILE LS - REZOHHICERIBHS S, —BOKERIT.
BIUS LT, ERBHOSC T Ly  ERBEXEOBHFOBELERE 2 -8 - REZOR
BEEZRHELTWS,

@ EFEO/ETIIPIEMMLE BIERENE VLV BEMAESRE AL 74— A K - a0 E
v Ao o RCHEBZIAT,

@ LUEIUSUT, BWEARUBHEOREREICHTHHRBICONT, BRI EB4T 21E8Ic
B4 DR &K VA Te,

BRI LR

1T & A EORRILIRIER KT I 208, —F TIREDAHHE CTX X BRI O T % B X4 5,
MMEOMEDLEL, MTHELHIBHLDDEMBOPTCRET S, Li LEEMOMRME T
TNEY bFEEORADIRDE & L~ CGREICE M2 ST 5, EFINARMER DL TOBE.
EOHED ) A7 1A b O WE D, ERBEE, FERLEDEERSICHET 3BED BJE
REBEICOWVT, MEBRBRHET o/, BEMRMLE R OBERICET 2BMikMm A b 7 5445
RPEIZHIE T 5 LT, MARRIZE > T, ZOEBHEIEE 2508 LviE 2 & % AABB %
MEEL TS, VRZ - Bl AICBOTEZBZELAEN LD THIN, KREZ DL HHE
FIZOWTR, MMEZ LI TEELETT =6 LmiEE FOShc L, fks L= Eub
BROHLN TS, AABB IIIRMMERIZH L, BHERANHA U AEE L RLESHERRICE L.
TEDENEL MG L TERL, BETIL5BELTCVWE, kECBTFIERE~EE YT L -
Tas T hERELLD LTS AABB OBV MAE, MOEOEESEICHT S —TL-HED
B L BT T < TS B S ERMIC 2Tk BRI A B & FB54 3 B ) 8750
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%@%ﬁm%K£H6@¢ﬁ&O%%Ux&%%mm#étb@@%

TRE
KEMEHFITHR (AABB) BEMRMEAERIGT —F > 7 J )—F 24&% Robert Jones MD
Anne Eder, Hany Kamel, Christopher France, Diane Killion, Patsy Shipley, Pat Demaris, Nina Salamon,

Dan Waxman.

H#)

1 RRILE DREBRE B, BRIOLE DA BHEXERT 520 DFIEDAE S -5 — 4 B U
FESNTAEIEEERNT S DL,

2 %&@%ammmﬁﬁémm%®éﬁﬁ%ﬁﬁ#5tbm\m@ky&~fﬁmén5
FREEDH Dk 4 e FIEE MR T A - L,

EITOME
ﬁE\%@@@ﬁﬁy¢—uxﬁééMMMTu\%E(mﬁ&@17ﬁ)mm%ﬁk%@%%
%ﬁb\%@%%ﬁ%%bfﬁb\m%%@%@%+$&(M&)Kﬁﬁé\QMWm#ﬁ®%
x%cwﬁwéMﬁm)&aéoLWLWE%@@%WE@%%%E@%&LT\%E%\%m&
M\@@mmﬁﬂgnfﬁb\%nBﬁmﬁLtvz&ﬁ%f%éo%E®@ﬁﬁ%~%%&&
m&%?éKWMKEéW%ﬁ%ﬁwéﬁéoﬁmﬁ%%&%#&mom&&mﬁ&%%ﬁﬁ#
DIEDIARFARTH D, FERMME DEERLT OMBE~OBE BIEEE, ROLEDOZEM. Ly
bH\E&Twﬁﬁmmmﬁiémiﬁﬁbm&%%ikwa&

mm%%%éiﬁikﬁﬁmB%iék\mm%wéﬁﬁvxat%%%&ﬁiw<oﬂ@ME
BALDNCT2 S BIWERICH T 5 RILE O Sk RIS RETT, Mt & — OB DR & =
Tl B OFE R UBEIO R, iR ATE OMRMEE, L MIR0IEOEBOAPHESED L
FLMHBBRE b OMLEDORMUL LT, HEMB, DEMO THS - L, RS, K0EN. &
T AAORBMERENEF bR D, ZhbT T, BWEROMY L TR T & 7% 5 biF T
m&wm\Ux?@%&@WW%%@EA%&EKBVT%@%ﬂTwéoﬁmgﬁwﬁﬁﬁw/
EILRME D EHFHERELROERZ BRI L LT, WonOMARE (B - i E§icing
(CAKKI480mL (16 A 2) 2RI LTHE ), £ EHHECTHBROFIES L) IELNT
Voo LU, EDOBEERSTH, KEOEHFMRIED TR, 2Mmikinisn s & 5=
BE BTHEOHLBEINCEERAHEDTHICIZE > TV AL,

IO, MIRE F i, ROLE ORBOAHHED R/ ICERE BT 55 ERIC ST
&ﬁbt%\M&ﬁy&mm8®§éﬂ%%ﬁkitﬁﬁk#ém%&i#&%T&écit\
BEMRODREBGRITER L, BRT— 2 2 PR LERET <X Th s, 7 L CHOLESD
WESORY AT D2Hx OBRERET 27~ ORI AFTRE ThH B,
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ML Z =TI TORFILBN T2 RIIEE O EL R L. BEHOENTME B
LLEBERT 0/ A2 RKETDHLED, V—F 0 20N —FI35E LT3,

I ENETE: &=
I BEROORE L BE
m BEOER L MmN
IV  JtA
A BRILF OB LY
1 M#&hids 3500 mL A O AR M35 0 ik i ZE A
2 BROLEOREHFEAEDS | E LT
3 FERMEH SO MBREREDE| X Fif
K[OBEROFIE
K5 BEER
REE S
O A 5 B ENRMERELERFENE
Vo ERIE & AT AEHERE% OfETR

m O O w

ABETHL, IRIEROBEDTZDIIF SN EPRERR L ROTH L, B 5% LHIED
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1 [INIIGIE: &)
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— hDR 27 OR BB L TV e, iR SHEE YRR A HHE ROMR MR I RIE T M >0
THHIE T 2 AR N ZHFRIER Y,
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m#FEMEBER~DOLY BORAEHICSF S B2 L2, BHEROEEE 2T % 7- 5
BRI S LW ERB LTV,

HHHRE N, RIEROETAM S ICHIFTE | ROLBINE QRN L $EH072 Wi % b
bdIEA S, DL DB, RS AR ERENE RIET LIIE L bRz,

HEORBR Y MHIE, UTOLEA 2SR ET_ETh 5,

@ Bkt Dy IHEE R AR P —
® RAELEFDOEH
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® Mgt &—Dy=791 kK

I Bk ORE L EiE
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BRE %, BRI DEE &AM OM, KOEBRA~ Y MoELYE S,

%%ﬁﬁ(ﬂ:%l&%ﬁ)@%ik@mmﬁwﬁ%ﬁa<téifﬁﬁmwééiﬁ%mm

BIER D, T 2EERMOM, EHEBHMICE C$5 L SMAEICRLT 5 - L 0BER

ZEBIZEIM T 5,

o @Wﬁ®%@@ﬁ%%%ﬁ#é%ﬁ%§ﬁtﬁﬁitﬁﬁ?y?4T%EMLT@ﬁ%ﬁ“
RIS DZENFRETH D Z &,

® EEDCIDHDOYF, ERFOEARTRETHDZ &, REEITTONELS 72 5 TERD 3
FEDIDIZ, HEIE IR Z M2 2D OBIEHEE ) O AR TEETH 5,

I B OB X OInE o
QM%WW%%EM\WM%wiﬁéﬁbf\Mﬁty&~@ﬁﬁ&mﬁﬁwmm%®£émk
STEETHD, HHBIRET, BHELHEENT 2 b CEBAET LIRS, g0z
ROWD & WA BT, BMHIMITZ ORI TELEEMELR b o7,

~%®#mﬁy&~ﬁw\@W%@%@%%Wt%@%%ﬁ%%ﬁﬁﬁnéi5K+ﬁ%ﬁ%§
Ht%ﬁ%%%éﬁé:&%&E&@%%ﬁﬂ@%é%%@@@%ﬁ&é%%é?é:&KiU\
B TOBRM O BIVER DIRIEIC S H TV 5,

Y=y .

ke > & — Tl MR COBBRMICE LT, HGEMO) E703 (L 0B EL) BER 2

TVDLBETDMEDNE VN, FARE 2D ABES 7 13 E O BHFLE D b O HRIENET
R0, BRERDHOAMAERRL L UMBBEIMOEERARRIN TV S, Mkt 57—z
BT 275 ARB ORI R Y 2 I ET 5 2 & 2 HH 5,
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1

MR EAH 3500 mL i O EF4E ik i F O ft i ¥

BRILTE DRI AR [ fE K EMEM ) BIEOKBTHIEETH B, MikER
DOETHIHEE LD D,

BRI E O MR E S 4,775 mL R TH DA, RIS R ORBRIRGOM S 5B EF©
H5EEmRmIZBET 55 5H%IR Lz,

MEEZSE LT 22 LI DEER Y 227 35HESKE CH2VIETT 5, ZOWED
BRILE D S%IT MK ED 3500 mL KB TH Y . 2 DX 5 Z2ERME D 525 mL 2 RT3 &
ZOMMEDOMBEED 15%2BLDZ L HEETH A,

EERMEE (>3500mL) O OBMEBEMEERT 22 L0k Y, Rk OESETR
GOV 27 BB 2 LR TES, ZEERINE, Moz E£5< BiEAE
DEZ, 30 R EOMME OZITHART, BEZFOFRLY KEWI L 2574+, K0k
Tt (3500 mL RHh) OBEFEMRME Q3 8K ICHAZEATAZ Lick v, AR
BN DREERH D,

TIRRIZRRFERT —4 (Hany Kamel, /S—YVF A aIa=br—a2) 3. BOERN
3500 mL RO 23 AMOBME X, 23 mARBOMIE D 9%, SERMED 1.6%% 5=
LTWa, ZO&EMICET 2 EERMEARVCEERER ORI 1.7% (PR OEE
DEFEDHE033% LKL T) ThHhb, MIEHEA 3500 mL ki, 23 EEBORME %%
SHETIE. ZOFBER (RFISD 9%) THEERVCEEBERD 20% % kX
LEMEINS,

2 BREDORIEHBFEEDS & Lif

3

Trouern-Trend SFiX, A& 68 kg (150 W K) ~§9 81 kg (179 FH> K) DOEkIfLE DX
BEOBMERE 0.14%IZ 8 LT, KR 54 kg (120 K> F) R OMRME OB VER R IT
046% Td > 7= L HRE L1,

Newman Fid, @BAE T, KEK 9kg (130 R F) LLEDORRME OBIVERE §2%i7
P LCL (RERI 59 kg (130 R R) RIGDIRME T 16.9% Tdh o7~ LB L, ik
F DEENH 59 kg (130 B2 ) Riid, LEMED 4.1%ThH-7- (118/2894),
HOMFETIE, BRMBEEDEIEIC Lo THMB TR E T 177 16 B LU0 17 BRommnE
324224 (69%) 3. KER 59 kg (130 B K) 21T, 3245, bFng
% (12.5%) 3% 54 kg (120 R R) KifiTh o7z, BROENBE L hEICES B
REWETIE, FEMRAEDLED > O —BETFHTHITEREZZ bR,

FEEMRILE > 6 D f RO #IBR

ZODERE, 450 mL K TUT500 mL O2MERRICE W TRED KN AEE T 0T 4 —
WeR LTz, TRODHE T, £EMORMERSEZ Y BVWER (Fl4El, K&, &
W) ICLVIKMEEZSEL TV, BEERWEITEREDORLE ORMLE &
DO T LRI T DV R IARGDELREN-TEENHVES,

Tomasulo %L, 450 mL /¥y 7 CHER L= £ M B OB T2BE L. QMG 5B
EEEOREZREEL, RO EER BT AMLEOBEHELSRE Li-, B
PITZERMAAS 14% D35 16% CTh o I BRI E L, 10%DHR BN FICH~T, 8

7



AR T RSB, o7, BEIKISOkg (110 K2 F) ~#9 sakg (119 A F)
DERIEZBIEAESAE 2, THIRMBECERT 5 L & ESIIR-RA T 7,

Ehes (R R P L YE)

WRIE, RRDBREEZFOZL TREEZZT A0 LARVEY X2 0¥ 7 7 L — 7 R
L7z, RIBHEZK 50kg (110 F > F) | REBIBRZ 10.5 mL/kg 12 LTV 3 BIE QBB T
B A EOMRMEZRET DD THEB, T_NTORME IR, - OBELERELE
DIMBEED 15%Z B DEMEPTIET D2 LIZRB LWV IEFICZ DBEHZESN TN, B
DT =%, IOWERER TRV LETB L, HLUVERENART Yo —F Cit. BESER
M3 O mERn 2 RMERED 15%L FIZHBT2 2 L BUEL RS 5, BIREEIC BT BFED
ERECTORWEREORE, ZERIMUTIC L > THETE 3B, FIEDFHOERNTFHREE L
%ﬁf&maﬁmmﬂ%éntwom%ty¢~t\ﬂwmkg%w%%uﬁwr\iﬁémm
BRREEOBITENE DLW T D2 L 281D 5,

B it ofkifiE DR IEMR

RTIRROFIEL, ROF, ROEORSZEICTHPDENDH D Z EBELRBEN TG, /A
HBRRIC L D & IRBEB RS ERE AV 5 L &R ERRRIED 8 O®ME MW L,
B ik T L9V MEBER B 2 KAEHRIZIE, MP3 7 LA ¥ —DER OB E i~y K7
+ 2 TOFREH, MOEOFHEFENZREEH T2 &, 25 NCHROERBFE2E RS bR
BELZERERHB,

Ml & —iF, BRILPICIRLE OBEMOHEE D 55b L AR - HIcF S h 5
B LT, MIEICEELRETRECThH D, Mkt ¥ —i3. BHEAZERTEZ52c s
BELT, ROGHROBEEMZMEIZINT 5<% Th 5, '

C KB

BUEE T, ML OBIERICA T 2BRMATO KSR OBRIZE LT > OBEARE ST
50%¢%km®ﬁMT\m@mm%%ﬁ&%(E%@%ﬁzw%)mﬁm&mmm®mﬁﬁ
(27K 500 mL ZARIR &7z, KEIER L7fiRmE 13, K BE L2 /- JRIE I i LT See
ARG (Bl [RERVESZBL, HEV, BAR) BAEBRIENEER LD Shi, ~0OFE
i BRALD 0 53~30 S LLERTICA 473 mL Z1BRW L BRARDLE (17 8~19 5%) £ 9000 & %
MRIZ LIS R TRICHEE Sz, SEERTARRI BRSO B BERICES< BEESR
L TRILAT DR SHERRIT & > T 21%B L Gk=BIERE 9.9% ; &7 L=BIfEFRZE 12.5%).
S DD T FRM D 10 53 LANITAK 2R L - AEOBERRAR bIE< | BEISERSIC
ONBHERENE 2B 2R L,

MR DK 6 SR DS RIETDHRIZ OV T, 7 20O I DREEChH B2,
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B2 5 RBR T, BEARHOKARITRE, FRELEER, RUBMITEL M S8, By
BIRED & HEE NIZB W T EMREUS O TR/ Z L3S, EiEXhi,

*1
BRI AT D BRK AT ORRE & R AA B IZ5R b - B EBEA OERBIZET A &

WF%E K gl 221k

Hanson } X France 0.48 0.91 147%
(2004) i (BDRI, = Z'Bifi) (BDRI, & 7 BAfyr)

Newman % 9.9% 12.5% 121%
(2007) (ki &IEA) (kL& BIVER)

& ki X ABIERFEE (Blood Donation Reactions Inventory; BDRI) 13, R&EKWE S LE L.
HEWV, RARKZRE, BOLFORERICET 2 HOREDRAETH S, “OBEOCFEIT. #hm
HRGICRE SN ZBWERICEET A EMIINE T, RILE ORDERA 2" & 2 T84 5,

WKL T 0D 7K 53 #4623 55 £ 0 5 O iR 3 O SR BT RS D FRHICE TS, BRILO@R 2155, =h
FEBIZE LT W e EN TV 5 LW S BEFOSHILIC -5 % JRILE 1 500 mL DK F 7= 11k
DEEZ. Bl 10 SRNCKEMERT S L5 BT 3 & Th 5,

D DR

BIEE T, MklLE ORUSIC RIETHHH5E  (Applied muscle tension; AMT) Z0EICEI LT, IO
EDERINTVD, AMTIZIEE K OFDBH 525, B0 K5O RE S 2 BMNgE: &5
R TH D, HRILIZBWTZOFEZER LG PI0OBFE T, HIBERSmO L 20k (3
L BEOMRM 0~2[E]) O/NAD 7 —7 (n=37) 125 L. AMT 25845 7= 00
E?Tﬁﬁ%énto%@E?ﬁ%ﬁﬁ#otﬂ%ﬁk%@bfuﬂﬂ%%@LKWM%m\m
M E R OKMFFIRIS (B [REKRDEIRBEL, DFEV, BAK SEECEY L2 L2 RE
L7z, & 6IT, MRILDOEH AMT 21T 572813, UGS b Rh -7,

AMT OBFRGHRSHER S, S DICKHEMEZ, HEROLDE ERdR@E=22 5. BEOHRN
FH=3.5 ) 605 4 2R E LMEILIES o7, AT, MILE R MIES IS, DRAER 20
i, 2)RMATIC AMT 2 Efi (77 v RFR) . E243 3)MRMPIC AMT (I A) . OBEICEY ¥
7z MFFO AMT i, MRILEPEVET 42 R CHBEREL R L R&EMT N, 558
TR RE 2 o=t B, BRILETIZ AMT 2 £ (77 R B) BEEOBEME.

RME 2R SN DEAE T, RiftA RZE-T- & 25 AMT 2175 L5 L, £ L LT,

AMT BRMBROEIZDRIH 0 | BHRILE ITIIR o7 L VWO BRSNS TSN, BT, AR
FHFICEID B TON AR E IS, RERIRIGHBEEICELS , Bl XD — k284 LEH
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BDdL Ee, T EROBEGRRL SR EORMEIC KR TLEE CLIEARE LIS ik
BEDole (77 vRNEM & BN CIEER R -T),

BRILE (n=467) OMSIY > TN Tlk, 75 RMRE LB ZIRL (75 &R R L mney
RRIFHETIEEDS D7) DEHLTHRL, AMT AAZE Y 4T 57 BAFEH OB LE
&b, RERIBUSHTEE - 7c, Boliczo T, BILE 1209 4 (Zobk 50%. b hhiE=20 5.
BEOERMF =22 E]) & JIEBIC, BERRBRIE - IXFHHIES SF—2 D> Hd 1 S8y
STl AMTIZRIY SToNERLE L. D&F (B, AE. BLOEH) . 2 FES0% (5
BLEEE) . ) E¥H 0L (B, HSDEREY LR LESOR (B, 775 LBl b7
WIBEICAT D L5 ICRE) | E7E ST BED L. DRET D EBEL R E U 4 5185
L. &5 AMT i3, SH¥iR0 & 8 LT, REHFSOREZEEICRED S8, 1A 20
—MERETZ BRI ROPRENSEREN, THE AMT TIRREEOHENED Lh
TR, B¥E AMT TIZBD LT, Tl & THESOBEEI AMT X2 ROEELERTHS
ZEWTRENTS, KOEMRE LRSS0 ¥ E AMT b, FAPRIRISDEBERBAICEERH D |
AMT DERIT, D72 L b EDO—MBRDEEN D LB LN TV A ATEMRH S = L3R LT
7=,

MR B & L7 BFFRIC N Z €, M REREIELEMOT OMORE & M, mik-CL ik
BIEY 2 K03 & 5 BE DIRDENC, MHEICbbioT AMT AMER SN TS, E9H
HTI. AMT IZMLER OO mTE R S, BRHEET 52 L0t 0 | Semosk by
YT OBT LB I EAREANT VA,

*2
B RRDERIEIZER 8 B NI iR S ORISR Mk S BRI B35 % & o
iR G il 1k
Ditto & U Dl (2003) 4.9 6.3 L 229
(BDRI Bfi7) (BDRI Bi{iT)
Wk E =0.43 0.47 | 8%
Ditto & (% DAl (2003) (2 " BDRI) (2 7" BDRI)
AR L = 0.55
. . 120%
0.44 (=2 BDRI) (2 7 BDRI)
Ditto & T France 0.35 0.45 | 22%
(2006) (22 27 BDRI) (22 27" BDRI)
Ditto &2 UV Dfth (2007) 0.42 0.52 1 19%
(12 27 BDRI) (2 2 BDRI)

1 : kL BI{EAFEEE (Blood Donation Reactions Inventory; BDRI) 1. &% 4\ VEDIREL . HFEW,

BAR2E, MO ECRWER*ACBETSLOTHS, Z0OHED LR
SNTZEIERIZBEIET 5

P, KL FEERIC FRgR

RPN A T, MMLE ORMERR 2D L2 FERT S,
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AMT BER L-CF < FIANES T, BERLE O RIS OEME - 1B A5 Th 5 &
VO BRRFOIHUMIESE, ZOHEORME R UBEB~DIE4E» 5, B bFheRH L
EREETH D2, i, FHRUEEBOKG & RETS L TERINETHD, BRLEOH
TERREEDEBIC KT 2N ADRELTMET 5720, & SR 5HRELED 5,

V. BERMEREEE

RifuEk (RBC) BEMEEOREMEIT, LMkl & s ST &7, KEFR+FHOKRBRTIL, £
i (WB) %X 2 Bfi 0> RBC BRILIZ 45 B E RGO K EDRE T, 2EMEDAFETH -7 (f8] :
RAPRTRAE, 7 VBERUS), SOHEDSMAKRMERIT, WB HIRL Y b 2 BAr RBC RO IS /s
DFHICE D572 (10,000 FIFKET 3203 % 274.5; 4 > R 1.17 (95%{ZHEE . 1.15 755 1.20),

K3 BRMBIEDSPHEICT 5 ) 27 R 7+

A A BEEH RO Rt BIWER SR KA~ Xk B A K+
ks (MK 1,000 £) (95%(5FEX ) (95%(E#IX )
M #& Ak 3500 mL il | 34.9 4.47(4.10-4.88) 2.88(2.57-3.23)

3 k%

FH =17 B~18 5% 39.6 4.19(3.94-4.45) 2.78(2.59-2.98)

* k%

FliF=19 E~24 #% 27.4 2.87(2.68-3.06) 2.39(2.23-2.56)

* %%k

I EIN 27.5 2.80(2.66-2.94) 2.20(2.07-2.33)
ANE=a—HH 2N | 143 3.42(2.63-4.46) 2.15(1.64-2.82)
* %k k

MR = 23.5 2.97(2.77-3.17) 2.09(1.90-2.31)
3500~4000 mL ***

*BIER DR WIKLE & b~ T, B ORI Ot mEERASE & IREE, FEE BERISES
bE-toodw Xt

FHELE LT, ENEE. ﬁ%\mmﬂﬁ\N@E%\%EMﬁ&\Wm\Wﬁ%mE\&U
Mgt z—rl

FTEBREE L B LT - 4775 mL BO MK E ; £ 25~65 B @MY e—F%— BROEA. b
X/%’:“/7T“ﬁ@§ﬁ§’f¢o
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LU, 2 B RBC BRILICISIT 2 EERSHMESOHE (Biilk, S22 BmNs. EER
ME, BV T UETE) RIT RS, 20 R OMME[A v K. 041 (95%(EMEER. 032 5
5 0.53) 1T, WB BRILOBHERRIZ L~ TIELS 7257, Blood Systems X, EFEIZX D WB EE
P EERCEEOBEROREESMENZ & R EL L (10,000 EUTSX 471, 047%).
MR ST RERREIC LV BRI L 72 1 BAIRMIRDER S 7 0 7 4 — Lz F—Th 5 (10,000 BBz
& 3744, p>0.20), MIEASYDBEEREIC L D 2 BARMBER Y /MR = L—2 X & B
@@Wﬁ%ﬁﬁ%ﬁﬁ?bt(%n%n‘mﬂmﬁﬁtoglum;mmm%;&wummﬁm
122X 14.84, p<0.00005),

H &) 2 B{7 RBC fREUZ, £mMBRICHEL TLET 07 4 —/LZRFTH Y . Sliki & HEs L
TERGEHMEHEDO) R MEL 25, ZORIAIT, BERLER OMERDE &L EE
THY, REPCERIZBW TSRO S SR BHER, MK DBEEIC L 3R MRt
T LDYEFED T DIRPLE 72 5TV B,

2%&mmﬁﬁ@%6#ﬁ§éﬁ@ﬁ&@\%@;5&?%@@@%&@%%&iitu%®i
S7RMRALDT= DD LY LW EHE (2 BT RBC BILOBRALEERICA VD S d~v k2 U o k.
%E\%§®§$u\%Eﬁi@ﬁwémﬁmﬁin%\ﬁm&m&tﬁ%m&mﬁgwﬁm%
ERETDLIIHMELNTVND) IREL TV B AIEEMEN 5 B, WO EHRL DAY DHIE I
NIZTTIeD, ILRBGHBNLETHD,

ME
P RIRE2RERT, BERCRFIC BT 5 MIEHA DBEERHC L 2 RMERIBE 7 10 7' 5 Ak ik
DUWR DML XFET 5, ‘

VI BRILE R WS35 BITER % gt

RRILE 5 —id, RIEOBIERAB OB DO FMEN 2T 57220 (AABB #iET
5.3.2.1). FIBUGRIE F 1T FREMA & OBBHBLHETAEIC L0  RIIEFT 2B - 1%
BN TRNDEMER ORI MER SN2 0b LAV, IE L > 2 —1k. U TFO&EIZHnT
ZTR&EThB,

® JEICHEV . RMELBHM L IZEOMOBER S 5V IEE L - L1844 O /AR
HEE & DG,

O NREF—id, BMESELRMIBATICV M E - IRERICEER 4 U-180 . Hhie
LTBHENZIT ONA e HEICTETh5,

wham & S B DOH#

g

82



Mgt & —ix, éf%ﬁauX&'&:ﬁﬁ@%&ci?ﬁkmﬁﬁwb6@5@:0»\1%’&%&& mRIZE
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%%iém—ﬁtam:&#a\%@&:5\mmﬁty&—@®@ﬁm$®wﬁ%ﬁ5:&%
Kﬂ%?%éo%@Ké@«%f??yx-7D7§A%%ETétb®mmB®ﬁ&ﬁ\Wm
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FEMRILE OBE L FBICET 2B SN @Ak

HHRE -
KEMKRSFTHS (AABB) HEMLEFERISY —F 77— 25 Robert Jones MD
Mary Townsend, Terry Perlin, Jed Gorlin.

I FEHPROE, FRERERCEROBELRET D EDORY HL
A FEHRME

EH:D)
~h%&ﬂ¢%&0%@i9&@%%#6&L5%£%%%?5ﬁ&Low1ﬁ6%ﬁ*?
HEIZLY, mRAERLEOBER L IGELRLSEZ &,

2 FAREEEL. MLFELRET 2720 0RO ATEM TR ALEREZEE L, FHIZ LY

BIERR O EZRET 52 &,

s

=P8

MEHRROL S OfE (A7 Y —=2 27 7, RUBRES) IRIERSECEEICREISh.
SN TV, FIZIENESCHBTOBM TR ICRBES N2 LD L > 282 Y. Bh
WREOZTOME < DEFRHB SN, Ebox KXV, FEHFNNS OMBEORRIC L AT
LHEDOREIL. BVEERELED T, FEMMRAEOMMAMEBTLXEL. L7 0¥ 2z
Bl D AR ZEF L, SOEIFE2ED D LICE 3T AR TR THS, ROFTRRITNE
%i@ﬁﬁm@%E%@L%&%@LTb\élL’%z‘ﬁﬁ‘llﬁﬂi%b‘o Labus R U DT, ES
BB 5 E (Medical Fears Survey) (2 364%@@%9@%@%‘;&.%%@‘& R &
KBOAURT X & OBFuliME A 22 L. ?)JLEJ%L&& BRENATEEMROLEI BN TEHER 27 Tl
bREVBENZ &R L, MMATHEZE U T, BOFICEET 2 BAICHS L. BAA s
MDRER 5 2 5B AL, kL ole FF A&, BCR & (2 RUE BNVERT 28

ABBFEHDHENVSES) RO ~OBEEZFMLIT o r— b2 a7 oikE L Bl L,

BEMHDEIER OBEE I RIETRMNEHET 5L LTbh 5,

k=3

BIFR DR 12D DR LE REEH B OB 5% 5740 L - REFEIT 20, REBRn 58
EREOMMCED X 5 BT 202 M-I, HEEEDEFRRERT B DDA
PRI DZ EEFBRLTND, Lictd > CHEEHHOEEMMM 2 RLT 2N, L7 n& 2,
BUEROREEME, RUNMACEMLZEHREE X bND 2 LICR Y OATEEOHMEIIRE S
OEAD—RLELTEZDZ LB TE B,
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