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1ONE AR BRUROAEAREGER : _ . [BE1ERRE - B LARDEY
BAE SRR Ekl’ﬁ&i‘ VWR | WRIES | BT | SR | BiRk | AENE | SpRBs | Eof & ROEFRE/BRES| s (A
L B 5| - 15 .8 0 2l 0. 7| 38 5 171,258
16~108| =% 14 14 DR of 4. 2| 4 a1 |1e~18&| = | 147601|
& R 3 19 99] - 16 2| 0 8 - 2 11 851 | .(\' T 318,859
B 10 00 12 12 2. 9 8 -+ 24 92 B 654236
20~2048 * a3l 20{ 18 18 Tl 8| 8] - 19 117] | 20~29% * 476,505
' N 43} 40] 25 . ¢ 28 4 17 9 43 200 1N B ] 1130741
_ B 12 18] 1 af 4 15 ‘9 22 121]- R “g44004]
go~30m | % 9 uo o 8 T s "2 11 5 9 62| |so~3e| & 425,745
gt 21 7] 1l 37 § 26 15 32 183 ' M B | 1,369,840
- 1 = 4 - 10 9 13| 0 7 5 27 75 B 816,948
AD~a08 &% '8 7 4 7| 1) 5 2 7| 4} | 40~a88% X 290,626
' it 12 17 13) 20 i 12| - 7 34 116 B 1.107574)
o )i 7 5 7 6| 0 4 8 10 42 2 543,5301
50~595% & 18 "1 2 5 0 3 2} 5[ ss| |so~som| =% - 227,345
1 e - 25 16 9 11 0 7 5 15 88 ' A 12 770,876
. B "2 R 4 2f - 0 3 1 4 15 L " 168,722 .
E0~601% % .5 5 2} 2 0 9 0 2 16| | 6O~698 - 89,343
C a K o 6 gl of . 1 1 § 31, M-8 | 258085
. B a| . . - 67 51 /65 8 38| 2. 95 383 , 5 3,208,788
lepsan| 87 " 68 37 " @7 5 31 18 46 20| [ERBIRE| & 1,667,166{
" &l 127 135 .88 102 11 69 39 w2 - AaE 4,955,954

&)




R RUR B R (TR D)

AR f/MELNEE A REE)

B e B S (BIERT-5)
I R ER] 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 o8 1,535 | 953 567 357 221 121 81 65 51 26 11
B | 22800 11761 7220 451 289 167 104 " 82 59 30 13
E 28211 4674| 3246 | 2717 | 20i5] 1,120 693 427 289 100 33
400 =z 1514 2206 1,183 1,006 | 719 468 | 353 312 382 190 52
B4 | 4335)] 6880 4429 3,722 | 2734 1588 1,046 739 671 290 85
8 971 274 245! 251 235 186 157 124|272 158 100
PPP | & 741] 1919 | 1,093 904 644 | 389 328 268 370 228 102
B 838 | 2193 ) 1338 ] 1,155 879 575 483 392 ) 8421 386 202
B 1 207 817| 633| 860 826 632 538 405
PC & 571 1573 | 1,084 955 792 570 497 424
Bz 778 2390 1,717 ] 1,815 | 1,618] 1,202 1,035] 829 0 0 0
. 52 154G
VVRE & (BI1EH1-5)
SMIHG -0/ E8) 16-19 | 2024 | 2520 | 3034 | 35-38 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
. B 688] 213| 48] 87 59 43 1711 2 0 0
200mL | % 1,294 821 485 285 185 80 50 32 19 9 1
B2 | 1,982 1,034 633 372 224 123 67 43 21 9 i
3 | 2680 4399} 3008 | 2441 | 1760t 9211 537( 286 177) 46| 12
400mL | I 1,405 2010] 1067 . 879 618 390 283 255 309 150 43
B4k | 4085] 6400] 4075] 3320 23781 131 820 541 486 195 55
1 B 62 155 | 131 132} 113 89 65 51 it2| 58 34
PPP oy 521 | 1,280 759 571 394 | 238 222 186 271 155 79
Bz 583 | 1,435 890 703 507 327 287 237 383 213 113
8B | 18} 405( 310 392 _375| 276|_232| 176
PC+PPP 400 | 1,017 737 634 531 382 342 319 »
B 513] 14221 1,047 ] 1.026 906 558 574 495 0 0 0
. 10 502
VVREGEMEE(BI{ER1-5)
MmN R4k 16-19 | 20-24 | 25-20 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
B oo ) tpooo2p. o ol 0.0 0l 0 0
200mL | Z& 20 9 4 0 1t { 0 1 0 0 0
B& 30 10 5 2 i i 0 i 0 0 0
B _|..45¢ 74y 40 49| _25(_ 26] 10 6 6| oy 0]
400mL | & 38 55 16 12 20 12 8 9 14 10 6
B 83 129 56 61 45 38 16 15 20 10 6
_5B- ol o 8 4 1 1 1 2 0] 0 1
PPP = 4 21 12 5 11 0 2 3 3 1 2
B%x 4 21 15 9 12 i 3 5 3 i 3
2 L__2] 61 .2 8} 6 _ 4y 3} 3
PC+PPP| & -5 22 17 11 7 7 6 3
LZE2S 7 28 19] 20 13 11 9 6 0 0 0
) 715
BRI X
EmiENE-1E8). - E#] 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
3B | 47867| 6879 | 5884 | 6611| 7680| 7399 78121 8165) 8,907] 4738 ] 2580 |
200mL | & | 77.296{ 61,090 | 50,306 | 52,509 | 48.690 | 35,505 | 28,678 | 25,689 | 27,733 | 15538 | 6,567
1 B4 (125,163 | 67960 { 56,190 | 59,120 { 56,370 | 42,004 | 36,490 | 33,854 | 36,640 | 20277 | 9,147
B 107,177 |230,977 |228,788 [307,542 [341,513 [301,881 |262,572 |213,361 |181,239 | 82713 | 32,031
400mL 43,836 | 89,385 | 71,250 | 81,221 | 86,687 | 71,062 | 61,444 | 59681 | 62,845 | 34,442 | 12,937
B4 [151,013 [320,362 [300,038 388,763 428,200 1372,943 |324,016 |273,032 |244,084 117,155 | 44,968
5| 5177 24801 | 32,797 | 40,804 | 43,698 | 36,810 | 32,135 | 23749 51,376 | 26987 | 19,672 |
PPP | # | 16,703 | 66,545 | 56,308 | 49,051 | 40,257 | 27,964 | 21,760 | 16,198 | 21,334 | 12513 | 7,346
B2 | 21,880 | 91,346 | 89,105 | 89,855 | 83,955 | 64.780 | 53,895 | 39,947 | 72,710 [ 39,500 | 27,018
2 111,087 55822 | 68288 | 93,106 1103,138 | 89,328 | 79,005 | 56,743
PC+PPP| & 9,766 | 44,475 | 37.146 | 35,268 | 32.063 | 24,410 | 19,803 | 13,865
B4 | 20,803 1100,207 [105,434 |128,376 135,201 113,738 | 98,808 | 70,608 0 0 0
4,955 954



BB RsEER EHERI-E

P55 F0] 16-19 | 20-24 | 25-29 | 30~34 | 35-39 | 40-44 | 45-49 | 50-54 | 65-59 | 60-64 | 65-69
B 156% | 3.24% | 263% | 1.42% 1 0.80% | 0.62% ] 0.29% | 0.21% | 0.09% | 0.08% ; 0.08%
200mL | Z | 1.99% | 1.56% | 1.13% | 0.68% | 0.45% | 0.34% | 0.28% | 0.25% | 0.18% § 0.17%.) 017%
B | 1.82% ) 1.73% | 1.28% | 0.76% | 0.51% | 0.30% | 0.29% | 0.24% | 0.16% | 0.15% | 0.14%
' B 1 263% ) 2.02% | 1.42% | 0.88% | 0.59% | 0.37% | 0.26% ; 0.20% | 0.16% | 0.12% | 0.10%
400mL | 2 | 345% | 247% | 1.66% | 1.24% | 0.83% | 0.66% | 057% | 052% | 0.61% | 0.55% | 0.40%
B4 | 2.87% | 2.15% | 1.48% | 0.96% | 0.64% | 0.43% | 032% | 0.27% | 0.27% | 0.26% | 0.19%
=] 1.87% 1 1.10% | 0.75% | 062% | 0.54% | 0.51% | 049% | 0.52% | 053% | 0.59% { 0.51%
PPP 4 | 444% | 288% | 1.04% | 1.84% | 1.60% | 1.39% | 1.50% ] 1.65% | 1.73% | 1.82% | 1.39%
B4 | 3.83% | 240% | 150% | 1.29% [ 1.05% | 0.89% | 0.90% | 0.98% | 0.88% | 0.98% | 0.75%
B | 1.88% | 1.46% { 0.93% | 0.92% | 0.80% | 0.71% | 0.68% | 0.71%
po+pPPl & | 5.86% | 354% | 292% { 2.71% | 2.47% | 2.34% | 2.51% | 3.06%
B4 | 3.74% | 238% | 1.63% | 1.41% | 1.20% | 1.06% | 1.05% i 1.17%
VVRE A ZEI{ERH1-5)
EmEi- el ER] 16—-19 | 20~24 | 25-20 | 30~34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
B | 1.44% | 310% | 2.52% | 1.32% | 0.77% { 0.58% | 0.22% | 0.13k | 0.02% | 0.00% | 0.00%
200mL [ & | 1.67% | 1.34% | 0.96% | 0.54% | 0.34% | 0.28% | 0.17% [ 0.12% | 0.07% | 0.06% | 0.02%
B | 158% | 152% | 1.13% | 0.63% | 0.40% | 0.29% | 0.18% | 0.13% | 0.006% | 0.04% ; 0.01%
H | 250% | 1.090% | 1.31% | 0.79% | 0.52% | 0.31% | 0.20% | 0.13% | 0.10% [ 0.05% | 0.04% _
400mL | # | 3.21% | 2.25% | 1.50% | 1.08% | 0.71% | 0.55% | 0.46% | 0.43% | 0.49% | 0.44% | 0.33%
B4 | 2.71% ) 200% | 1.36% | 0.85% | 0.56% | 0.35% | 0.25% | 0.20% | 0.20% | 0.17% | 0.12%
B 1.20% | 0.62% | 0.40% | 0.32% | 0.26% | 0.24% | 0.20% | 0.21% | 0.22% | 0.21% | 0.17%
PPp | & | 312% | 192% | 1.35% | 1.16% | 0.98% | 0.85% | 1.02% | 1.15% | 1.27% | 1.24% | 1.08%
B4 | 2.66% | 157% | 1.00% | 0.78% | 0.60% | 0.50% | 0.53% | 0.59% [ 0.53% | 0.54% { 0.42%
B 102% | 073% | 045% | 0.42% | 0.36% | 0.31% | 0.29% } 031% ) = _
PC+PPP|__Zr | 4.10% | 2.20% | 1.98% | 1.80% 1.66% | 1.56% | 1.73% | 2.30%
B U oa7% [ 142% | 0.99% | 0.80% | 0.67% | 0.58% | 0.58% | 0.70%
VVRERBISE A R
SMENE -5 R 16—19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45~49 | 50-54 | 55-59 | 60-G4 | 65-69
_ B 10.021% | 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%
B4 1 0.024% [ 0.015% | 0.009% | 0.003% | 0.002% | 0.002% | 0.000% | 0.003% | 0.000% | 0.000% | 0.000%
8 [0.042%]0032% ! 0.017% | 0.016% | 0.007% | 0.008% | 0.004% | 0.003% ) 0.003% | 0,000%.| 0.000%
400mlL | Z | 0.087% | 0.062% ] 0.022% | 0.015% | 0.023% | 0.017% | 0.010% | 0.015% | 0.022% | 0.029% | 0.046%
E4 10.0655% | 0.040% | 0.019% | 0.016% | 0.011% | 0.010% } 0.005% j 0.005% | 0.008% | 0.009% | 0.013%
B[ 0.000% | 0.000% [ 0,009% [ 0.010% | 0.002% [ 0.003% | 0.003% | 0.008% { 0.000% | 0.000% | 0.005%
PPP #r 1 0.024% | 0.032% | 0.021% | 0.010% | 0.027% } 0.000% | 0.009% | 0.019% | 0.014% | 0.008% | 0.027%
B4 | 0.018%] 0.023% | 0.017% | 0.010% | 0.014% | 0.002% | 0.006% [ 0.013% | 0.004% | 0.003% | 0.011%
B 10.018% [ 0.011% ] 0.003% | 0.010% | 0.008% § 0.004% | 0.004% } 0.006% N
PG+PPP{- & | 0.051% | 0.049% ! 0.046% | 0.031% | 0.022% | 0.029% | 0.030% | 0.022%
B4 | 0.034%] 0.028% | 0.018% | 0.016% | 0.010% | 0.010% | 0.009% | 0.008%
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7o) 0 RRZNCER L., B I E A IR — A Z L AR L o T D, T, il
B & B RIEEEE &~ o 2R SIEIE D ST, A NS E D/ DY FEil L,

2 FAOT— 5 TR b DEEY b ML I X D EuniEaeHlE &~ 7 v EUFE IEE T,
DRI TR BTEE & DPIEICH D b OOAE S v B MBS RER-Trl, Bl TER2VIELEITC H 54
M bIERES N, T, MIEEHDE 1. 062 RHTHBICbAMb BT ~ES B L ERINEN L, Huas
SRS BTHET A Z & bHL M E o,
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AT T BIZ, FEFICE W L S T O AIRIEORHERD—Th 3 ITETNRRIS (VVR) 12
RL T, BRI 535 EE 0 PRkl ofFERE] - iR VVR BUSRERSL 120 TllE
5 & & biz, FIETIRILE 200m] kL Z4T72Y 2 B RIS 400n] FRILAATR->7= 54 &  BIE-2 M8 & b 400m]
kil &47 72 - AR ORFEIZBIT 5, 2 B 4001 fRILEFD VYR $E45R ) 125U TOMBEIT -1,

F, FHEOREROAGC-DNARTEE Sl T, EORUR S AR O ZTE L D R#E TR
= e B D MOSMAS O S A L, TORE, S Rl B Ak KR
VVR ZHEICREELT WV WD Z Eidiedo 7S, VVR SERIT 1 BIORM RO 251
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A. BH

BRILA D ORI TRt ROERIC L 0 REICEITL T3, BE l@zﬁu&%@!ﬁ?@i@ﬁ B L D EES
ZERWHO (HEFRMEHEEE 21X L L 3ERREEETH S, L L, DBETIIOL D KB A DA
B LTWBHERRE 2 5L, HOEEERETZ LICL D BNERPREETHZ & bMEDER TR %%
X BEDOEDDFETHD,

MR 5 L7 EREREOSIREL L2 K D I ER MR B2 THIET D LW O ERER T L L
12, 2 9 LERASRERICIN L Tk o2 B OREER TR L o STIM EIZB L TH X E REGRH S,

I, R E D AV TV iR X 2T OMEICEH X T~E Y 1 e SRR L 58 DRE -
~EE Y EL B & —-BRATHS,

FIT, MEROMIRELEI L 3HEREE ~E7 o E G HIERC S D HEFERFHET R LIC LY, B
EIAMEMEAR B L, fE ORI ~DRUS & SF o~ 2 0 BV RS g 2 » St o T,
FLERRARMA SR 32 & DSAHED RO U L 2 TH B,

RIT, S8 WHTT BOTEIMEALRICION B B e Z 2R B 5 1= SIS ORI HEE,
HELT 400m] il OHEED 7= DIz UL ORHER O RA IR E NI L, c 0TIt REF L
BIBOEREER & T3 T EBREHEOS 5O DD BERTH D, FREORNE T —& B4+ 5 & L bz
T OBRMANEAS, —ARIRI TN Y B TR ORHERYRFIRCRAY B h ST A S OFRMIEOATE
WHETIST D Z & n kv, BTl ORI M B BRSO REIE R RS L.

B. K&

B-- 1. fUEHER S AFREEE &~ 7 e AR S EEN T b
SFRL OHEFHEE BT LR D MR AEC CfT ) & FIRHC Ho IS RIE 2 320 L BRIIEHED 6 v oo

WCORSIEE - B7m i, Skl (200mL, 400ml) FEHANRICILT, BE, S, @i, Mo 4

MUl & —k TR 19 45 2 A L7~3 AR ORicEiE LT,
2L, [D400mL fikinE D BB b 4o, [@ELETIREIC T 1. 052 1k 1. 063 i & LT 400-200mL $d
VR Lk D Hb 5375). [@R00onl #iinEDHLA b 4346), % LT [@1. 062 Kl CREMLOIE D 1b

SAR) AT LT

B—2. BHERULFOSMIBMIZET S VR RISORAESEITOVT

1) AEEOWEIRIEING VVR FOSRARROMECL, 2E 7 i GBS, SR, BO, Sk, KR,
MR, 1S R 174 1 A ~12 BIziking L 16 85~20 oML E & a5 & U, 1630, BRI fiki
itk (200m1, 400ml), HEAEKEAMNC VWR ORAEFEEME L, 2) FE 200m) fRiE1T2 5 Z & D WR ENEHE
KOV, SHEIUIRTC 3T 7 HgC 2 B B OHRMEA T2 o 7 18 1E~20 RO © VR SR A IEK
IS DB IR LT,

2) TR 18 FIHTRER S mANE © B Sl iRl L7= 838 215 R mRIC L bR AR 7 FITRHT LT, BF
A, Eilh, MR, MR, —EHRALE, TRIRIMIGE EARE L, B S EHEDFE L TOERITON
THF L,

(T~ RE) :
FHTEL, BAZRFETD T e Bt D BHERISRE 59T 5 L & bic, MEORMERERES S

HOTHY | AR OV THIROOBEOREFETHALDHEE LOMEIE LR, £, T—FORY



PNTOVVTIE R B S RIRRse CORMIFESE - EAFHE TR ITF6 A 200 )] 2EFLTHS,

C. $5E
. 18, 726 B OBRILE T L TR ER L A HMETHE & ~T 2 a B RS EEDHERE{T o/, %03 wR=)

RS, 18,7064 (BHE11,3874 (60.9%), &HE7, 3184 (39.19) IOV THHTEITTE,
EEfitNE, EHI38. 458 (BHED 1638, BEREOR) € 2AFOmEEETESE 1. 05272, ~ES/ oy
B 14.0 Thot,
FETBIRMOFANTOV T, 200nL B2fA% 3, 1074 (16. 6%), 400ml £Rif A3 15,5984 (83.4%) T, 400ml
i 2524 ARkiE RS-, UL, SEEORMIEY. 200nl 2088 2, 760 & (14. 8%). 400nL Hi A3

13, 56245 (72.5%), M TEAhoi=ENi 2 37048 (12.7%) Thol,
SEERIEITT 1. 052 BAE 1. 053 3Riif & LT 400—200mL 32258 U 7RIS D Hb 0 ThH 205, ZOffic

BB LA 398 4 Ch o e, ZONE S 1 EAEDTELL, 12, 47g/d1 (BME10. 2g/d1, S AAE 18. 7g/d1)
ThhoT,

WA EORHE (M IR ER R, #?ﬁri FEGESR, BEpatesia ) &4 372 @i 2000l 2,
'é: 400w, FRILITAMF, AT 1. 062 Mk & AL CH B = L hsb,
AT, FLT, b OO -ODEMAETH D bl 12¢/dL BLEDIS S ORI ATEES . A% IO BfiIR AT

1052 BLE X 1. 052 ZKi

HEE L Uiz, [T 400mL 3220 YTk, MigEbEs 1. 063 & Hb 1 12. 5g/dL FJEEEiz v iz, -
C FLTIABETROL D ICHIELE,

200mL i,
Hb fif 12g/dL A b Hb & 12g/dL K35 &t
i 1. 082 LAk TIORRNTHEY (a) WEoEEm ATHEE (b) a-b
it B 1. 062 SR FEOBRATTHES (c) FOBAR RS (d) ¢ -hd
&t a-+te b-+d a+b+ ¢ -+d
400wl 1l )

[ Hb i 12. Bg/dL, BA Hb {i 12. 5g/dL F<i &3
gL L. 053 LA E HOREMFTHEE (@) PEOERM FTHEE (b) a+b
MR 1. 053 Rl ROFROARTHRE © HOBRATHER (@) c+d

B e ate b+d a+b - c+d

FOREER. LTFO L 50T,
200mL ¥ifn. .
Hh il 12g/dL BLE Hb 4L 12g/dL i s
Mg kEeR 1. 052 LL b 2,595 137 2,732
ik 1. 052 e 37 0 37
&5 2,632 137 2, 769




=4

FRPE=2, 595/2, 632=0, 986
RREE-0/137=0
BERAESR<37/2, 632=0. 014

| BERRMEE=137/137=1

B LR -SRI 4D
=(). 986/1=0. 986 '

AR e/ TTRap ae= (1) /e R
=0.014/0 - - - HHEFEE

400mL. Fifn.
Hb i 12. 5g/dL B E b 4% 12. Sg/dL k5 &aF
P 1. 053 DALk 13, 126 370 13, 496
L 1. 053 i I ‘ 65 66
fret : 13, 127 435 : 13,562

PRRE-13, 126/13, 127=0. 9999
T AE=65/435=0. 149
PRpSER=1/13, 127=0. 00008

| JEEHER-570/435=0, 851"

R MR =L R B B S/ (I eSRRE)
=0. 9999/0. 851=1. 1750

B IE R R = (1R TR
=0, 0001/0. 149=0. 06007

BRIEERBRE LEF—F A5RT L T AH, BEEOMERERERTS (W) ORERSTORT
NNTHL 1) BEEH OFIEIHRILFE LA VR RUSR A5 (RIEG+ FRERY) . B4k 200mL WRILIE T 1. 86%.

© 400m] TRITEET 3. 5% Tdh-o 7o, FEMBITIL, 200m] (T84 5 18 5. 19 5%, 20 BOREEDR (542, 69%.

2.37%., 2.99%). 16Kk 17 5% (1.45%, 1.62%) &0 TRy MEEARD BALS, 400ml 128 T
MO R XD o T, 5 h, BIE VR OF4SRIT 200ml. T 0. 07%. 400ml T 0. 17% Tho
7= GEMII-AREE s U)o £PEDHS VR SAESRIE 200m] TFH 2. 16%. 400ml T 4. 3% Thovo, Fin]
DR, 200m] THEBMFHRC 18 85 1988, 20 BROREFHR (F42.23%, 242%. 2.76%), 16
B 170k (1L72%. 1.929%) »HELEVVERIFED bz, 400ml TIHEERRORBRERICEEETED
Hdrols, 5b, B VR ORI 200m] T 0. 13%. 400ml TIL0.28%H Y . FEIORERCERE
ERD TR, 2) FIEIOHRILFER] (200ml. 400ml B) iz, 2 EIB O 400m] B0 WR BAERE Rz =
5. A 200m] 2 EEIC 400ml DL (=] 200m] ) ¥ VR ORAEEEL, T 2.82% ThY,
FIERRILD>& 400m) 21772V 2 B b 400ml O%& (RIIE 400md B O VR BAERLIEEL T 1. 2%EH
FACEVVER Thote, BIE VR OFEESEHFIE 200ml $£4%0. 23% 2 . FIIE 400ml D 0. 07% & Hel L,
HEICEPo T, .



FCHEIT 33 B2 VR OREEE, 0 200m] BEISEEY 2. 05% T B DbCt L, 0IE] 400m] BETIH 2. 40% &
FEIAS 400m] DI OR{T AR, SRR -, FUE VR OSEIEIR 200n1 B
(0. 11%) . #0E400m] B¢ (0.20%) Tdhh. MARNSHEIHEAR TSI 0T,

B IR BT 27— Th a3, MEFEOREMEEE 404 B, Bk 884, Lo 126 fl, FEHhiLE
$159.9 (19—87) 5. KEII583 (37.0—97.0) kg Thol, HSRBINBYSIRIEBOFHEN 42.3% L D
o & bE< WA TR 31.0% ThY . i, EETHIEHRES 11.6% % 5H TV,

SEQRAARIE, 7079 323 5549 (26. 6%). 80 LALLM 1248 (5. 6%) 'c\ =N SR ORI OfES b
EIT, BH6TH1 (31.2%) FEHTUE,

B EREOSA &R o>V T, ki ooddn ZEHET1E 200 f*mrc BT abke LB, LoPERT 40kg DL E,
. 400nl il THLE B b Y 50kg LLESRKDHILS, mmm&mnc\f:wmw BT 3 (1.4%),
T H 2.8%). DIETIHOH (.20 THELE,

| EOHLEL400nL 535 o & b < 42 %% S, FRMBHGIFY 1. O = (15 [E) ¢, ST 4 579, Syl

(200~12000L) Tols, | EOMADBERBROIHITHTBEILHE, FH8.2% (370, 4%) Thol,

FTACOEFID 5 b, FHAFFTHIMBE DI H OE) ThY., AFEIT-SUHIRERRE S

(vasovagal reaction: VVR) THh o7z, VR EREEITT<T I ETHhHo7=, 1 HH3 2 EVVR & LTV, VVR
FEAESRIL, TABCTHER 3%, Lok 4. 8%, ESMNTHEMEL 4%, 2 HMTh-o7o, Wihbithiz £ EEm
Digpoloil, FEFHORE FEIRRD I oTs,
. VVR%%ELUM&%’%T‘ L7V MAIDRESA L Lz & 25, SHTNRE T VVR SSEARE NSNS T L g
Ao, i, L. TRERILIEIE VVR R T % & ARAMIC I S 7o), BEEEED s, L,
PRBRITE B4 B ERILELOEISIT VVR SR CHITIC o 7=,

D. #%%

Mgk & Hb FUZEEE Ll L 7= & 2 A, 2000l 38 L TR 4000L FRI0L & & “ln i S ar ol St S{ED s o 7=,
SEY, B R SHENTEN OO, HIPEL 2 BTV EHTTH D L EXB, . _
BRI ERAS 200 35 4 TF 400nL 470 & b 10 SUF LB TRV T L dob . IR Bl 5% bh,

- Dk D" FHE “WTHELTVEYY, —77, ISR TE, 2000k i 3EHEIARGET 4000 (2 0.1 LT T
HBZ Ebb, 400mL HRAUCBI L Tik, IR i B L b Ak © B i3EmT
bDHLEZLND, 23, 400mL jkMORFICAV bAL B IR R - Tht, 2fk: LTRIERE
HWENSNTWA EHEZBNA, :

ki OBRAUCHE S T ERGETH 22, FEERMIFORMELE VVR ORREHEIHELZRELSHD 2 Ehb,
LESOTREEAK = &2 % B HHEN 200mL k2, 2 B L% 400nl FRILEFTA 5 = b C VVR OFRASHIE
RCEBLLELLND, L L, SEOFHA OISR, S TIZHIE 200m! fkiin, 70710 400m) ki %Iz
fiL7=lEo VVR 0)§r“:4= k. FIEZ S 400ml kg L7cB¥o X v FEICE < . R TimaE i S e
o, _ '

BAETIE 1 EIE I 200m] &2 U723 2 | 12 400m] il 1772 S BRI 1 B B L n{goqefi S h 508
IR Z £ H—0DERTH A S, THUTH L., fETIRHRD, AR biehol- L b %2 S
B, Lal, Zhbidds LTEENSOME THAD, AR LA LERIRSEOE oD T H 418
FLTITL ﬁz‘éﬁ%éo oI INBOEREMA., FHEED VR B2EREZTIARICT ANENRDB LB L
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B B MoV T, %Mﬂﬁ%’(&of%%%%ﬁ&hawo LR
27, '

$, FEMEMEHEOHEYNTIY TS, VVR OBEERE WS Z L bR bhithof, L., &
BT S B B B OB AT VR SR T RIS h o 7= DT, S L
Fica BIR0 BOBIS #E2ETBRERDBEA 5,

R AR L FEI L D CE 20, SiTORMEEMEEDHORENH S, FELERNEEY
R 25, (RERD > THHERME IRAMBRIIRESDR DT, FHEEME L T—ERMEPD5
EREELY, bbb, BRMEEYEZEThE. BIToRMUILECRY 2Ek, AR AREZEMT
& BEHEERDHB1E5 5,

. A EORERIMEEEE VVR OREOEE S o TS TR L b0 L BbhE, L
Fedo T, MEEHMIEEG T HIRM B ORIA D MEAL. TR NI B TR T B o & R
HOIHTHRINEbDL Bbh 3,

E. &9
~ErFa s (Hb) f# %ﬂ"li‘fé&”‘r ')\L.H:b \ MIu%cDﬁU KI~CEE L, Sl Tb TRy iEiis s

HEFHLRD L, mgﬁﬁ;ﬁ@&ﬁﬁﬁﬁ‘dﬂ»—ﬁlso)wﬁt VF—TTERENRTHD, Hb (BHES~DRER
ZREN 0 FRZTIR L, MR e i PO BT DO TR, OB TANME I pE Bk Ab i & ik
L TRV RIS & TP ORIE, @R00mL HRIIENES 400mL &Rl 5& BiF 5 Z & oit3E, @Hb
fitie> HRBETOEEM: EDMBRERIN & froTUND,

DX S REHOG &AM LA, iR G R B AR A LT T b TR
Hb fipME< Hb >SSl B2 i & 2V v ok b b LT e Z LA E ieotz,

Tkl ORI A 2 5 b MBTETUAIA X T H WERREATA0NERH B, £ L TAHDOWIEER
b 20, BATORMIENHED RN L2z Hb 232y i £ 45593 /b0 8 e LT
MERH B, '

—3k, FRAFOAEWLTH B, AEHSYIENT 400ml ki Z L3R 08 VVR RSN 3~4% T
. Ein, I LB o, UL, —RmE D VVR BERR INRIETHHZ LEEXDL,

A Y AT DRI & & 2 TOEBRSARD 51D Z L S HERR S,

SEOFFERERIC LY, S & bEESTYEKDE 200ml B Z{T, 2 BIE BT 400m) 1T
725 2 Lk, VVR ORAESROERU I B0 & DRSS D=3, %E#‘o)mklfn#éﬁé H51z 400m1 Lt
MOHEEZTTE D 1 VVR OREBITIT— MR OPH Th D Z L &8 J’iL.N’L FORE, Bad HESE
WWELIE CTHILOERZIA I & LEZ 5,

¥, H RSO EEREY, RITORMITEOGEERI 0 70 L LOJEMDS 31 2068 EA TV, FHT
VVR ORISR VD Z Lok, Eie, BUTORMEBOREADEREEN 4 WEEN T,
EEEOFRTTIEVVR OFEZNEO T Lidded o728, VVR BEACHHARIIRRICH 25U RO
BAEEICE T,

LlEnZ & &Y, SEOESAOOENEZEE L, SREEE RETEES, MhEsior- ainan s
LEZETNEL S 70 B LETH 0, REIRHRTZ S WERENSH S,



F. REfERIEH
il

G. FERRR
L BROCHEER
. FEDD
2. PRI
FEDHY

H. SaYRATERROHR - BRIRNGL

(FEEEL)

1. HrTEAS
et

2. AR
BRI L

3. T
L
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R SR

TH1OFE BAESEREIRNSE
(Efk - ERSRELFaT b —5 1 =L RBAWERE
M

ALK OB AR IRRT L 7 SR e R B B B

EfEpEE IR Tk OOUERMERIARSEATE: BORAESTF 240

PREES

AGCHE CHIRM M EAED R LD, 1) 17 8~0 400ml SINERMoOEA, 2) 2k iR
EHEHT 9RO RAEL, 3) /MR D IRESEHT 54 IO RE L ORI OVTRASIE (R
AN L4ee EORERER 18 FEDSERLEDOT —& OISR U, MiT Mo L
WD RE NI 57 24— M) % 50~54 M MRRIDE £ s LTI L,

Tk 18 SEEEITHRM DS 5 Uiz BHE 3,532,404 £, i 2,560,404 & D5 6,092,808 434G LTHAK
FHFEHOREN 2 P o — VAT ACADENTHBT—F R, TRiFER, EaiEmals
g, FICRESER, BERRERRAME L, FOBREMTORMET—F & Lis, MRk k-
BUEHORE AR 27 V25— hEnd2E o 7 igonik ¥ —THIEL. L1304 (BiE7894. &
391 4) MO OBEEME LR, _

FOFEF, 1) 17 BHZ 400ml Sk 28 A 45 2 & Tk, SR 200ml fkiniid 46,684 455 (B 28,961
Zh 2CHE 17,723 42) WCHRS 1 2N RIA S, T AR 18 REEDAMARIESK (200m] D) & 0.73%

(BYE 045%, ZPE0.28%) oA Lic, MRIWEDEWERIORERY 17 5 CIIBL L b 18 - 19 5%k L
CHRS T Clhot, 2) Mk HESE 69 5EA 74 SHTIER Ui B B iunE 5148
iZ 2000l #0C 6,573 4 Th Y. 2MiSikinE ke 0. 1%EEDRIN L DRIAEhRNT L ¥ bohoTe, B
{THRIMIEPTRIEL T 60 (NGB ORWERRASRE, MO B U, R TORARTH-
fe, LorL, Hb iASEmsisclior ) (Hb TR Rl o7 NELITE 60 ARSI b H
Lz 2R dotn, 8) fvivkaikinnd EEAEEUTO 54 325 59 B HER LIdn&icid, &M
45,534 4 OikinFE DRI AL N T, 50 (D1 MRIRILE ORHERRARIIMOFR L il L Th it
FFSELA T OMECoH 7288, Hb R & BIRINFHEEESIIBIET 50 (b b < e 2HAAH0 bk, M
ANERIRIL D _EREES DR LIBT3 7 40— MtE ORSTETHE, 90%BIEfkinE7s 54 BELIRELAEEEL
T INERRINZ 377 Lz & B L, i MRSk O FRERDRE LETT2 5 Z LIk 85% L b &
B b,

T DL 5 AR R L CHER IS OB A EN. 7 — NI CHITEN eERE e D
O BUlvINMERS LD _EFREG O RE LEE—FA0DT —~ & LTREED I& L OFiSRbi

7 .
¥/, b E@i@%él%ﬁfﬁ%ﬁ@?ﬁkﬁ%‘%&ﬂ@%ltﬂ\Tﬁu%&tbi@i:iéiﬁ@ﬂfﬁ & Hb Sl
b EITRET L, '

~EYREY (Hb) MEREEEEEACE, M-S ORFEG~OREY, ZilEC Hb B0%y ‘11’11?3{15{;%3‘

BPHETHADND, PEEEORERM— B0 ¥ o TEESh T3, b HERERE~DL
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ERY2E D B2 IR L, U0 R AN E f PR ORI oVW T, T B TEEE R R BAED Hb
& U TR e BAES & T ORFFLAE). (200wl R 400mL & F—EM3lE bifa
L DRI THb _HIREORE) (BRIRREL 20TV 5, |

M ETE R CRAEEEET . RIFC Hb ARG RRL T, H#indEHb 5% 35|& EiFH81S
OB~ ERERETT D, EEREOEREL LT, S550E (WELy - Bl ERDEEREL 5~0
ARSI b~ RHFEIRTT A 2007) 2L 2T, 200 « 400mL F—ESECEME Hb2130, it
212.5¢dL ZFELVREHLE,

AL 1942 2 A pu-~-3 A TAL i #— @l vy s, M7 ey s, H7E, 5 Camiki 200
mL,400mL) FEEEARE U, MR ERC CRMFRHE ST, FRC Bb MMiBHEZ ~TF 2
Hb201 75 R & ZOWARH % O CE L, Famsahis, Bk 11,405 A, it 7,321 A, 18,726
AT EATo7, 7235 Hb S HANTY, HRREORIEMESRHIERL KE < B2Y, HBNLER
| A LR OCR REHRE S 3B LT, 2ROV THRTE UTHIT L, SLmBREGRITE, Hb i
SR E T CICEA LW T ERERSNE R 5B L @il v v 7 0—8o7—F (1Iun BC &) %5t
L. #5 17,429 fE5ART L, ' '

FOFER, FIliRE 1.052 LALE 1,053 sRilia R L. 400mL 535 200mT 1225 L7=fikiln s o5 b XN
CEEMRERNL, Bk 12,6208 g/dL, itk 12.420.6g/dL T, BHTO 200ml il dbAED Hb12 g/dL PLE L 1%
AT SMIECH T, MBHINE H bALL MASUBE Hb rch 58, B0 C Tk, MESmemskeim
EIEXE-2100 2L, 4CHETHRREA (89 24~32 L) IlEL W5, FSEs: & RIFEoilE
LI b TR e, REERTTSST— 412k VEDH, F—RtkofmsilE Ho i Rromims
Hb fUOTH, AAMEScRIE L, 15 Hb Mitiasisbis b ik LT, SESTesit 0.4, bk 0.3 g/dL,
FNFHENMEER LTV Ve, IBIEEGL, Bi813.0.923 & FEEITRVER) 2R U708, 2Tt 0.877
& R D) DRSRThote, kinHuAHOME) Hb Mo & AR, Bk 14.9+1.1gdL, &
¥ 127411 gidL, Tdhole, BPET 13.0 g/l SKIE 3.6%. 2ot T Hb12.5g/dL At 87.9% Tdhofr, it
Fe AR & B BitikinA oOiis Hb A4m3, HEe>-200mL k4R 582 A (5.3%) T, 10 D59
AHERREVY, 400mL fRiluEFan ez £ 0 . Dok bicikilifilEzEc 1.053 (b MIELET 12.5g/dL) LU
LEEDHOAT S, 400mL Bitikin cid, Hb MEBENTT 13.0g/ d LRI 241 A, ¥ HakfEE e
1.053 ki & 397 L Hb13.0g/dL A3 139 AFFEL 7, Hb MEMFREICE) V2. HIEIAE % 18.0g/d L
PLEIZRRET5 & LOA%DED APl & i, IR IREIE T L B ookt ofiiss Hb fi/Am1, Lo 200,
400mL FRiE D Hb 531 & EARBI43, 400m Lk Cr%, HHERAEICC 1053 LLET, Hb 5
AT 125 gfdL i3 202% (310 A) EENTUE, MICHITEIE TR 1058 43T, Hb12.5gdL LA
#3R L72 400mL kLA S 1E 269 A Th-o7c, Hb fiSMEEC v Ex, ey Hbi2.5g/4L 2
BUTHEREE LA, 41 A (L44%) oMb Tilllsnis, Bikz180. &iE=12.5¢0L FEROERGER
AR, B 400mL IRNAREE Tt Hb=13.0gdL & LS. 4E & hITRERES ER L, 50 1%

6%, 601% (11.2%) TH<. ST 35%AVRIEL o7, 200 - 400mL F— PRI EBET 5 &,
200mL FFEBHED 6.7%D57 N0 & Fp o7z, fHEICR L. 200 - 400mL YA (Hb=125g/AL0) %30E
THE, 10 5~40 ROTRERIEHL . eibefd LT 400mlL 75835 C 35%, 200mL FHEL5 T 42.6%4%F
W lpote, HHIHEAYE OIS Hb (&Rt T e 20.0 g/dL, Zott 187 gldl. Th-i, Hb FRRIEDREIC
T, BB L S DI 2 55 L LCBIE 19 g/dL Bk, otk 17 g/dL LLE AR E LI5A.
TETHLB R & HIT 0.08% Ty ovz, @MEEHT OV TIE, STIOREEE G, MG S RS gL E
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T BWEHEI R LI E L DN AR I,
BREERMD, MiftcEiEEE 58 b QIEETE b, FHREREL T B it 78 TEE
A RRTEL B 5. HIT EICRESh- 5 Hb IEHSsiRte ¢, SR e ik onei
| & HE L TSR D EBRREREN TV B, SEDIRME. F—hikd 24~32 IR

“CHIE Lz Hb {ETH 285, 15 Hb (i3 ETHiE 0.4, &tk 0.3 ghdl, ENEEW IR LT, B
5 Hb ERES0REIR0.3 gl & ShTRY . Hiln R TEAKILE 2 6 ORI AFHIETE 58RECh
B, ‘ .
Hb RIEHE~DE Y AR, BYTRIENE B0 Hb 18 B L T T 2dsh | 0% 1262 |
5 13.0 gL ICOE L B OBRINTMET -7 L 25, FEAEE 1.053 DLEORERHC A 1.04%0R
HHTANE N, SO Hb 2 BYTER LRI 125 gl LR L, il L Mg S it 5 & 1.44%
DL TSz, TR T, 55 Hb B A TR EPRSN+ 288 & LT, e
Ased Ab L ¥ oREDIZFTT B L SRESITNSL Z & BRL T B L3,

200mL R0 E G (H18 4E - 200mL 26%, 400mL 74%) 2dh B, Sildic e D ehiEdnb/e
WES BEE L, 200mL Flnt NRORRAIICIRE L TR L T A i b D, 200ml OfbfuitAs
400mL & EI—IHIOE HITIHE, 200mL RILEEROEVOANHIRK TILiE & A SRR LB s,
L2l 400ml, FEfRC B UQUBHIE TR, ASEDiiRiE bR PR eI 280 2 42 2 5l
MR D, Hb FAHHDS & HFIz-ov Tk, 4TI L ARV ERISEORHITRR, Hhli#aiRii- 2o hasin
B INERAER: EOMBRHRbEN LT, REf&Eh3 & THAS,

IR, R3O N BRE LETH M, 15 Hb Il s thi
HRILED LIAGAEITR Uy M2 DIRIBIZIS Ul e eAsaligd 223, Hb MSIEMESAIL. ZORE
AN UHRHESN bR END, ' '

Fie. ABGE TR I B B ORI AT . BT OSHE, SROTR, dhild 7o
WETFZH LM L, EBEETRILO 7 2 E— 3 81T D T LANKNETRIZ A0S0 % T 7=, 2008
SE1H 8 BHE2H 1 BIPHT IERRCHEESR: ot & U/ iasa (70, 2994

(2R 59%) POEEE, 1054 (35%) FRRIERETHY, 454 (15%) B0 14ERiHRIL
FLTVWE, 44 1 FEINHBSRT 3 SEE Lo 814 (11%) Th-ot, S 555 & il
T BEFILMUBROTANT Lo THRAZY ., RS CIERRILOBGEHER, SRR TS uEnain
ASKIMENS & M5 LW SR L Ap oo, ACERAOTMIPHRERIMEY S, Rl fikissom
S, RGOk SRS L o TENEMMAE £ BB L TV A I L L iR A A i 2o T
VB I BT Lo THEFEN T D LB 2 i3, FRICRESRE OIRIN G TRA 2 TPB Gl Al Cih 545,
RRE-CH AR ZAEEE L TR Y | MOl TR A2 (|, SRR 2 L) PSS
FEMEEZRBND, BEEOMIIZHATAERDIIRL, FaE—a VR hd, O
B, IR TR TRA S TPB IZih- T, R TR THRA A — D Rowin T ICiR
PG VR AR B RER S B, Eir, i SR OPIERRETRRICH T 5L 2l _E Th 3,

7=:  BC; Blood Center
C ; Center
TRA ; Theory of Reasoned Action
TPB ; Theory of Planned Behavior
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A. B '

HFEI A OBBEITR YRR FIREA 0 DR & Bl & BEEIE O R VI L v RS TRy
IATFRESH Db, TBAERCBOTREOHESTREANESR SNB R, FOMRHEO—E L-cﬁmiﬁtﬁ%ﬁﬁ
DRELIEZBND,

F ZC, ARG CHIRMESE RE L O REER R & B X bz 3 E. 1) 17 &~ 400m] £MFRMOEIA

2) LmiRio HMESCRIT 69 BOREL, 8) MAMREATRLO HIHESEHT 54 BORE LIZOWT, @;

AZHE (FRiEORNE) »%ee EOMREOFIEL R 18 EEO2ERIE DT —F ORI S& e
LTHT, HIRCEE 3) oo T, B h A Cli/ MR SR 1T s> T3 50~54 Faahiiig %%t
% & LT MMRERLD FRRESORE LicBT 3 74— }‘nﬁﬁ_] ZEML ., Sl B L O b 0RRE
PR R A L E A BAITH B,

F7-. Hb Mﬂﬁ%al%Liff_ﬂﬁmm%ﬁﬁmﬁéﬁéﬂéT:abi:\ A X BEHE S Hb s
TEMOHEHREEITY . Hb MANEE~DOLER R BTz Lﬁ@fimifciiW‘&mﬂﬁ@%—@T:
DOT—FEIE L, TEATEUTHREBIED Hb 4 & Hol U CIEY o di ks [& HFoRIE L), [200m
LM% 400mL 2 A—HIC31& iy H T LORIE)., THe LRMEORE] 2 EOREERRET 52 &2
b 53— OHERRTTH B,

& BIZESASIICE U AR 0 e 3 VAT D T & TIRIERINC OB B 5 DR ER T2
E& BN LTI ITE L,

B. F&
B—1. WMEOFSIEERE Ui b8 208 ki

SRR 18 4FHE (R 184F 4 A~194E 3 B) W&EFRTFhE Y &Rl E L. - BiREE—=
V=R A AT ENI B 3,682,404 4., xfl: 2,560,404 45 D} 6,092,808 £ & REE UTH:
Bl - HROOFEER) - SRR A S (RS - BEASD) . R ERSE . RIFERIRASIRRIC OV T
3t L. DROSRTOLTIVERE Lz, (Ri#S50x, Bk 3,212,704 4, fobk 1,777,305 4 0%t 4,983,009
4) BREC, SE 7 RO ¥ — GG, TR 0T, BN, KB WILR, R T 50
Te~—54 el MR & & Ui/ ki e EIES O RIE Lichl 2 B % 326 Uk, Jisid
&Mk 20041 CBHE 100 6, ik 100 ) # B4R Uiz,

B—2. Mikthific & ABUHEEREE Hb MiSREE s OlEc oW T

Tk 1948 2 Af~3 AT, hikkr— M7 oy, U7 ay 7, BE 540) cmiki (200
ml,d00mL) FEE A S E L, Mitafsi CRIMEEHERT S, FINET Hb [ S £~E % »—Hh201
75 AL F O EROTE Uiz, ARSI, B 11,405 A, &1E7,321 A, 518726 AlZov T
IR %AT 0T, 723, FROASMEREED 5 bSO L k& < 8720 | BRI LRAL
Jo it OCR 2% 1 00 L7 &5 Ui 17,420 MR RIS & Lis,

B— 3. EFAEMINITH 3 SRR

MFERRERAFIESHEYH 1 ~ 6 S RIC, RERONERTNICHIEE G5 1R L D, BiE
RINESERERTT o7 WIS, k20461 4 8 R~2 /3 1 BCRUEESNOMASHL. Fil, 4E3) 4R, MK
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mATEh (s, mumiger, £k 1 EEOBRMEE: ). B 5588 - A A—Jh P 20 BETHS,
#ghit SPSS 12.0J for Windows 2y Ti7e, HEANHL0.05 & Ui,
(fRERRT~ R
AW, EAZETS 2 L2 SRRIIHE S BIERERESITT5 & & bz, RhEohERPNETS
bOTH Y, BTV TR OREITRTH S B EORBEAE Clialy, 2, F—F 0D
FZOVWTIE TERERIRI R 5 e FOGH RS - EABIFE TR 17426 A 29 8 )1 2EFL W5,

C. #%

— 1. HRILEOEGIARE LI B 5 SRRt

17 FRIRIME~0 400ml iERhOFA UG o2k s o ik, 17 RSOk
34,816 4T, HRILTEHERLS, 0504 (14.5%) ThY. 17 5kt bR 54553, 188 450, MRS
BIRNE 20,7284 (39.0%) LA L Hols LTy MEMIASED B, EEINCETH, Hb o RE - (b fiAsEE
WA MUE. AL, RIRIHE 1 GROODKASIEEIAL) , REE2 (SEORLEAR Ll sh s
HRKZY), FiiddEs, ZofhoeTom B CORBBEEIMBOE E i L Tld>7x,

200m} SR OERPEEIEERRARI TR, 17 SREMORNERSSAEHE 1 19% TH D 18~29 5o
2. 39% L IR L TEVMETHh-7, (18 19 BESVROMWERIFEAEST 1. 95%, 2.79%) 17 RRAPEOBIERIFAS
111 75%ThH?, 18~29 5D 1. 37%&1:!:4&'&‘6 LiEDaTo, 1858, 195%D 1. 75%. 1.81% & DB CITITE
RO TH T,

17 BRI 400m Zifinfikin -3 A Lﬁ«EAa)mfuJ\ﬁ (5D ORIND FLAB T B 55, TERE 18 RN 200ml fE:lﬁuﬁk
MEETTRo7 1T BRILE 0 5 6, FOREESS 400ml i ot (KE, Hb ) Zildhmii
Tro 17 BRFBIETIL 29,766 4P, 400ml 2dnofkifilEdE (Kl 50Kg BLE, Hb £ 125 g/l Bl E) %z
T 289614 (97.3%) THY, 175EidETrl 82,460 47, 17,723 % (54:6%) AMAIH - Hb WO
HOHAE T L Sh,

EROBRIAEDIET 40001 BRILEATTA5 A0, RN 200m] TRIDIAEE T 46,684 A5 (54 28,961
4. Ktk 17,723 45) ORMEORBSRAZLBE, ZHETER 18 4EEOS (200ml) HHikin
6,378,490 £ 0.73% (B 0.45%, &k 0.28%) ITHEY L,

Silufikind EBUESDRIE Uizl CRA ki O RIS 2.5 &\ %m_ian‘za Hb R DR
1 50 1448 0.19%. 60~64 K 0.42%, 65~69 B 0.69% & ESIMET L L iz LA AHEFH Y.
i 68 5% + 69 1RO Hb REROHEY 0.93%. 1.25% & EVMEER LTV, MORTERER DR 50 1.
B0 TR MBI e o T, Eie, ZobE 504K, 60 MRERLE ORRICTERS B DF & R L
CTRELIF Th oo, 200ml BRILAFORMIERRARDL. KU 400m] kb DRHERRERNERS &, B
PETH 50 1%, 60 (R BFORAIRIIMOF L G U TEL |, ZHETHRERC 50 4%, 60 {RRfuE Rt
PRI DFC & L U TR Do e,

SmomkiE, Rises b 60 EMbHERERLTWS, T2 THhE: (BiED J:ﬂ:tﬁ%h_ob‘-
TOERFERZRDI-E S, 200ml FREOCIE, Y=0.04%+293 (R*=0.96), 400ml #iinTHL,
Y=-0.15%+10.61 (R*=0.97) OXTHINZREOHEBERIED bR, _@r]JmLﬁ%Jﬂv VT, AR
MOEREAED FRRE 74 B3 T & LSS0 Ee 2Ty L 2 -3 & {Teolk, 200ml Bk
I Gk 70 BEC 0. 13%DFRIMEEA 73 $E T 0. 01% £ TR L. 400m] @R Ci 70 b 0. 10% TH DA
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TIRETO. 0% ETHL§5 L TFRIE:,
/NERRAS IR D ERREESDRILLIC OV TiE, BROTRADENEI BT IR ERIE 55 &, B
HETI Hb FROFEL, 50~54 BT 0.84%. 54~59 1% T 1.12%, 60~64 5% T 1.55%, 64~69 5% T1.69%
- IR T LB O DINT DAEAFED b A, KT 50 1% - 60 R0 Bb RR OO
FERLEBRUTRL T, '
/NG ERE. (PC) #1T2-> T JikiuEORERORAERIY 50~54 BOBWERRERIIBLL
MOERE B TRIEL T Chotz, T, iEkmikn (PPP) 247> T AIRIE ORIERR4A
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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

BACKGROURND: High schoot (HS) studenis have a
high incidence of vasovagal reactions and are a good
population for the study of vasovagal reactions.
STUDY DESIGN AND METHODS: Data from 1076
Caucasian students, 226 African-American students,
and 157 nonstudents from HS blood drives in 2001
were entered into a database, Race, high-risk-factor
synergism, the phenomenon of “survivorship,” and fe-
male sex were evaluated, In addition, non-HS student
participants were described.

RESULTS: Vasovagal reactions were 84 percent lower -

in African-American HS students than in Caucasian HS
students (3 of 226 vs. 88 of 1076; 1.3 vs. 8.2 percent;
p = 0.0001; relative risk, 6.2). In Caucasian HS siu-
dents, first-time donor status increased the vasovagal
reaction raie 1o 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 iney 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 undey 150 1b
were excluded (5.7 vs. 4.6%, p = 0.66),
CONCLUSION: African-American HS students had a
significantly lower vasovagal reaction rale 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
evalnated the degree to which they are additive. 3) Two re-
cent studies reached different conclusions as to whether
female sex increased the vasovagal reaction rate. One
study found that confounding factors such as lower
weight explained the higher vasovagal reaction rate in
fernales,” 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 gquestions, 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-guestion questionneire, 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 mlL. Bloed 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 bivod 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 Alrican-
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 whele blood
number, and’the donor's reaction status. In addition,
biood pressure results from 100 randomly selected Cau-
casian students were compared with 100 randomly se-
lected African-American students.

Statistical analysis

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

RESULTS

Demographics

Table 1 identilies 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 Ib, 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 b}, and had
a lower percentage of donors under who weighed no
more than 130 Ib (10 vs. 22%-24%).

Comparison of vasovagal reaction rates .
The vasovagal reaction rate was 8.2 percent {88 of 1076}
in Caucasian HS students versus 1.3 percent (3 of 226) in
African-American HS students (p = 0.0001; HR, 6.2;
95 percent Cl, 2.0-19.3) versus 1.3 percent (2 of 157} in
nonstudent participants (p < 0.0004). Eight syncopal re-
actions occurred in the Caucasian HS students, and none
occurred in the other two groups (p = 0.34 with Alfrican-
American students). Blood pressure results in Caucasian
and African-American HS students were compared as a
potential cause for the vasovagal reaction rate difference
between the two groups. Table 2 shows a comparison of
blood pressures in 100 randomly selected Caucasian FS
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 S students because the other
two groups had very few reactions. Table 3 shows the
elfect of different risk factors. A first-time donor had a
vasovagal reaction rate of 9.4 versus 3.8 percent in a re-
peat donor (p < 0.002; RR, 2.6). A low-weight donor
(= 130 1b) had a 13.6 percent vasovagal reaction rate ver-
sus 3.3 percent in a high-weight donor (= 180 Ib)
(p < 0.0001; RR, 4.0). Adding both risk factors together
increased the reaction rate to'16.0 versus 3.2 percent in
doners 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 lb, 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 Fernales First-time Mean weight  Percentage weighing no
Popuiation Number (years) percentage donor percentage (o) more than 130 (b
Caucasian HS students 1076 17 49 79 157 (150} 24
African-American HS students 226 17 47 B3 166 (160) 22
Nonstudent participants 157 44 52 g 180 (180} 10

* Number in parentheses is median.
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VASOVAGAL REACTIONS IN HIGH SCHOOL STUDENTS

Repeat Caucasian donations

(the “survival” phenomenon)

Repeat donors weighed more than first-time donors (163
vs. 155 Ib), but the percentage of males and the percent-
age of females weighing no more than 59.0 kg in the two
groups were statistically the same. Eighty-four percent of
the repeat donors donated their second lifetime unit and
16 percent donated their third lifetime unit, based on a
random sample of 56 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 1b were excluded (5.4 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.2®
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-Arnerican group (0 vs.
0.74%, p = 0.34), although the differences in syncope be-
tween the two groups did not reach significance. Several
studies have shown that elevated systolic blood pressure’
is protective against vasovagal reactions.®-” This potential
explanation was studied but did not account for the dif-
ferences between African-American and Caucasian vaso-
vagal reaction rates (see Table 2).

Several studies have also demonstrated synergy
among risk factors.257 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 hi Caucasian and African-American HS students
C_aucas.la:n HS students have a high p re- Caucasian African-American
disposition toward bleod donation- students ' siudents p value*
related vasovagal reactions because of Number 100 100 ] NA
their youth, high percentage of first- Male percentage 61 52 0.2538
R d tions. and lower weight 47 Firs\-lime percentage 73 85 0.0554
time donations, ian elght.” 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 (%) 18 15 1.000
y YT]’ pe anc psycho g] Systolic BP =140 (%) 7 13 0.2381
tors can also increase vasovagal synco- Diastolic BP =60 (%) 16 15 1.000
pal reaction rates The percentage of Diasiolic BP =80 (%) 24 28 0.5269
vasovagal reactions in frst-ime, mainly Mean BP {females) 111.2/69.5 11671.2 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- YT r———
Lot . * p < 0.05 is clinically significant.
. ported tobe as .h]gh as 8.7 tdmes greater + BP = blood pressure,
than in experienced blood donors.!
TABLE 3. Additive effects of risk factors in Caucasian HS students
Vasovagal reaction AR
Risk factor(s} rate (%) p value® {95% CIl}
HS student . 88/1076 (B.2) N
HS student; FTt donor (A1) 80/853 (9.4) 0.002 2.6(1.3-5.3)
HS student; weight =130 Ik (B1) 36/264 (13.6) <0.0001 4.1(1.9-8.6)
HS student; FT donar; weight =130 Ib (C1) 351219 (16.0) «0.004 5.0 (1.2-20.4)
HS sludent; FT doner; weight =130 Ib; female (D1) 32/195 (16.4) <0.01 4.3{1.1-17.5)
HS sludent; repeat donor (AZ) 8/223 (3.8)
HS student, weight =180 tb (82) 81239 (3.3)
HS student; repeat donor; weight =180 th (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, efc.
1 FT = first-ime.
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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 . . .
fluenced the RR ratios by increasing.
Females” Males* p valuet PR . .-

T varability and decreasing precision. A
All i 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
:_E%Pﬁaa‘ 4/101 (4.0) 21120 (1.7) 1.000 was too small to evaluate the causes of

Al 32/341 (9.4) 27/537 (5.0) c.018 vasovagal reactions in the population.
First-time 29266 (10.9) 231417 (5.5) D.011 In summary, this study showed
. TH;(’)PI?‘ 3075 (4.0) 41120 (3.3) 1.000 that African-American MS students
Al 81141 (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-
aﬁa%pﬁ:at 132 (3.1) 92 (1.6) 1.000 dents. There is synergy among high-risk
All 1144 (2.3) 7191 (3.7) 1.0 factors and low weight is a more signifi-
First-lime o 134(2.9) 5/138 (3.6) 1.0 cant risk factor than first-time donor
Repeal 0/10 (0) 2/53 (3.8) 1.000 status. Although females have more va-
; Da:ao %gsi:ﬁm;i [n (%). sovagal reactions than males, this is
p=t ) mainly due to Jower 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, evernr when risks were
combined. The present study evaluated low-weight
(= 59.0 kg and first-time donation status in Caucasian
“HIS students and found that Jow 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 lb) had already been
excluded. ,

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

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

1560 TRANSFUSION Volume 42, December 2002

ferences disappeared when donors un-

der 150 lb were excluded. Repeat FIS
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 ohserva-
tions recorded at the collection sites. The effect of sex and
weight on donor reactions was deterrined. 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 intervai in the range from 110 to 189 1. A
model suggesled that a change in the blocd-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 1o 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 equivaient donor weighls. In the range of
present US blood-unit volumes, a change in collection of
as little as 50 mL could have a significant impact on blood
donor reaction rates in high-school students,
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linical studies have evaluated the incidence of

blood donor reactions’ and have studied the

correlation of donor characteristics such as

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

MATERIALS AND METHODS

Blood donor suijtability and phlebotomy

High-school blood donors met acceptability criteria
before being subjected to phlebotomy. The donors then
lay in a supine position, and a 525-mL phlebolomy was
performed in the antecubital fossa of the arm with a 18-
gauge needle. The blood collection volume inciuded
481 mL in a whole-blood unit, 33 mL in tubes for post-
donation tests, and 11 mL trapped in the plasti¢ 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.

26

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 lirnited to 17-
year-old, first-time, Caucasian donors who successfilly
donated a whole-blood unit. Studies have showin that Afri-
can-American donors have a ¢onsiderably lower donor



rate than Cancasian 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 iotal of 7274 donor history records
were deemed suitable for evaluation.

Statistical analysis

Confidence intervals (Cis) 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 b 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 sexin 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

In(L)=a+bs+£+Es-,
1 w

(1)

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 {s
female; w is donor weight (lb); and a, b, ¢, and d are
constants. _

The coefficient d of the term representing sex~weight
interaction was not signilicantly 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, Al 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.

In(l—r—) ——4.2941+

284.1776

formaledonors {2)

In(—l—-{—-) =-3.6821+ for femaledonors. (3}

-T

2841776
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 estimated donor reaction rates at 300 Ib
700 1 -f] were 6.1 percent for female donors and
ko 1
3.4 percent for male donors.
soo | 4
i
2 st -{ - .
3 1 L Model for the effect of different
5 400 4 blood-unit volumes on blood donor
2 reaction rates
£ . 4 o
3% _ There is evidence that lower blood col-
200 HLEdL lection volumes are asspciated with
lower reaclion rates (see Discussion). .
100 i |-- . -y . 4 We propose a unifying hypothesis that,
i ] _El J AR for 17-year-old, first-time Caucasian
pgiiN_LN1R.IR |8 - . B el P Mﬂ'—“—-m . . P
E§§§‘3§§§§§§§§E§§§E§ g%ﬁ%gﬁ donors, the donor reaction rate is a
Ss 52 g2sgsss2dssds3ddddddd:  function of sex and the ratio of whole-
rY2TEEFEEZRANR E ARSI A EREBLaR &R blood collectio volume to do
Waight {ib) cuon nor

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

male donoss.
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weight. Using the fact that Equations
2 and 3 were based on data obtained
using a collection volume of 525 ml,
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TABLE 1. Donor reaction rates in firét-time, Caucasian high-school students

Weight (Ib)
Danar sex 110-129 130-149 150-169 170-189 190-209 210+ Tatal
Female . :
Number of reactions/number of donations 248/1187 206/1278 90/602 36/298 12124 10/116 602/3605
Percent reactions 20.9 16.1 15.0 1241 8.7 86 16,7
Male
Number of reactions/number of donations 191164 73754 103/1108 39/768 15/386 19/488 268/3669
Percent reactions 116 9.7 83 5.1 38 2.8 73
Total
MNumber of reactions/number of donations 26711381 279/2032 19371710 7511066 27/510 29/605 870/7274
Percent reactions 19.8 13.7 1.3 7.0 5.3 4.8 2.0
W%
X ] TABLE 2, Expected donor reaction rates at other
L N collection volumes (reactions.per 100 collections)
25% x b "
- Blood-unit volume (mL)

B

*
R

L

Reaction rate (%)
&
¥

¢

110 120 15¢ 10 193 210 230 200 2
Welght {Ib)

Fig. 2. Donor reaction rates in lirst-time Caveasian high-school
students. Collections for each sex were grouped into 20-th
weight intervals for donor weights from 110 through 229 1h and
a single interval for weights of 230 Ib 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 derivell by
logistic regression, as deseribed under Materials and Methods.
(#) 95 percent Cl, female donors; (M) 95 percent, male donors;
(~-) model, female donors; (—) modcl, male donors.

these equations were generalized to be consistent with the
hypothesis

ln(l—l-r—-) =—4 .2941-»-.0.5412907l for maledonors (4)
w

—~r

]n(l—r—)=-3.6821+0.541290772- for female donors, (5)

where v is the blood collection volume in mL. When
v=525, Equations 4 and 5 are simplified to Equations2
and 3, respectively.

The collection volume is the blood-unit volume plus
the volume of blood in collection-set tubing and samples
for testing. As previously stated, the latter is estimated to
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Sex 500 481 450 400 350 30D 250
Female 17.8 16.7 1541 12.7 10.7. 838 7.4
. Male 7.8 7.3 6.6 57 48 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 fo 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 colleclions {relative
change).

be 44 mL. Table 2 uses this estimate, the above model, and
this study’s donor weight distribution o give expected
donor reaction rates at various blood-unit volumes.
Table3 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 (o 18.2 percent relative increase in the
donor reaction rate in first-time, Caucasian, high-scheol
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 absolttte decrease in the donor reac-
tion rate (5.1% vs. 2.1%), but female and male donors
would have a similar relative decrease (29% vs. 27%).

DISCUSSION

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



blood donors had a donor reaction? The rate was
2.5 percent based on observation at the collection site, but
an additional 4.5 percent were found after a donor inter-
view 3weeks later. Approximately 97 percent of the
donors had mild reactions, meaning that the donors had
symptoms and signs such as dizziness, dlaphoresis, 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 xeturn 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 pregressed to syn-
cope.'® These injuries were often to the head and were
generally minor, but lacerations and fractures occasion-
ally oceur. 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 wejght,*® 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,3*¢
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
donorsin 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 volumme
from a Jarge 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 Jowest allowable weight, 110 Ib (50 kg)—
because it meets the AABB siandard for a maximum
whale-blood collection volume of 10.5 mL per kg of body
weight.” Other blood centers collect two different whole-
blocd units—a 450-mL unit for low-weight donors and a
500-mL unit for donors weighing over approximately
1201b.

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

DONOR REACTIONS IN HIGH-SCHOOL STUDENTS

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

In the donors studied here, the effect of two variables,

. sex and weight, on the reaction risk were determined.

29

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
“sroup 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
quzmtify 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 Ceniral 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 effeciive 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
doners. Im 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 (138/3815)
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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 approxirnately 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 g significant
positive impact on safety and bleed donor retention
rates—particularly in first-time, lower-weight, high-
school donors and other donors at high risk.

REFERENCES

1. Newman BH. Donor reactions and injuries from whole-
blood donation. Transfus Med Rev 1997;11:64-75.

2. Newman BH, Pichette S, Pichette D, Dzaka E. Adverse effects
in blood donors after whole-blood donation: a study of 1,000
blood donors interviewed 3 weeks after whole-hload
doiiation, Transfusion 2003;43:598-603.

3. TrouernTrend}], Cable RG, Badon S}, et al. A case-controlled

- study of donor reactions in blood donors: influence of sex,
age, donation status, weight, blood pressure, and pulse. A
case-controlled multicenter study, Transfusion 1999;39:316-
20.

4. Tomasulo P, Anderson AJ, Paluso MB, et al. A study of criteria
for blood donor deferral. Transfusion 1980;20:511-8.

5. Kasprisin DO, Glynn §H, Taylor Miller KA. Moderate and
severe reactions in bloed donors. Transfusion 1992;32:23-6.

6. Newman BH. Donor reactions in high school students:
findings relative to race, risk factor synergism, female sex,
and non-high school participants. Transfusion 2002;42:
1557-60.

288 TRANSFUSION Volume 46, February 2006

10.

11.

12.

13.

14.

15.

16.

17.

18.

30

Newman B, Siegfried B, Buchanan L. The eifect of ethnicity
on the incidence of donor reactions in first-time whole-
blood doners [letter}. Transfusion 2005;45:1398-9.

Graham DT. Prediction of fainting in blood donors.
Circulation 1961;23:901-6.

Khan W, Newman B. Comparison of donor reaction rates in
high school, college, and general blood drives [abstract].
Transfusion 1999;39{Suppl):318.

Ross TD. Accurate confidence intervals for binomial
proportion and Poisson rate estimation. Comput Biol Med

. 2003;33:509-31.

Dean AG, Arner TG, Sunki GG, et al. Epi Info, a database and
statistics program for public health professionals. Atlanta
(GA): Center for Disease Control and Prevention; 2002,
Newman B, Newman D. The effect of the blood donor's
physical experience on blood donor return rates. -
Transfusion 2003;43(Suppl}:140A. i

Cable R, Trouem-Trend JJ, Badon 8J. The effect of blood
donor syncopal reactions on subsequent blood donation
labstract]. Transfusion 1999;39(Suppl):114.

Gorlin JB, Petersen J. Reactions in first-time high school
blood donors. Transfusion 2004;44:463.

Sicgfried B, Newman B. Effect of reaction in allogeneic.
whole-blood denors on intervals from donation to next
presentation {abstract]. Transfusion 2004;44(Suppl):78A.
Newman BH, Graves §. Astudy of 178 consecutive vasovagal
syncopal reactions from the perspeciive of saifety.
Transfusion 2001;41:1475-9,

Newman BH, Roth A]. Estimating the probability of a blood
donation adverse event based on 1000 interviewed whole-
blood donors. Transfusion 2005;45:1715-21.

Bianco C, Robins JL. Whole blood collection volumes and
donor safety: equivalence betwien 450 mL and 500 mL
coilections [abstract]. Transfusion 1994;34(Suppl):158.
Fridey JL, editor. Standards for blood banks and transfusion
services. 22nd ed., Reference Standard 5.4.1A. Bethesda;
American Association of Bloed Banks; 2003. p. 69-73. I3



BLOOD DONORS AND BLOOD COLLECTION

The American Red Cross donor hemovigilance program:
complications of blood donation reported in 2006

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

BACKGROUND: The American Red Cross {ARC) initi-
ated a camprehensive doner 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: Complicalions
recorded at the colleclion site or reported atter alloge-
neic WB, apheresis PLT, and R2 donation procedures
in 36 regional blood centers in 2006 were analyzed by
univariale and multivariate logistic regression.
RESULTS: Complications after 6,014,472 WB, 448,594
PLT, and 228,183 R2 procedures totaled 209,815,
25,966, and 12,282 (348.9, 577.5, and 538.3 per
10,000 donalions), respectively, the vast majority of
which were minor presyncopal reactions and small
hematomas. Regional center, donor age, sex, and
donation stalus were independently associated with
camplication rates after WB, PLT, and R2 donation.
Seasonal variability in complicalions rates after WB and
R2 donation correlated with the proportion of donors
under 20 years old. Excluding farge hematomas, the
overall rate of major complications was 7.4, 5.2, and
3.3 per 10,000 collections for WB, PLT, and R2 proce-
dures, respectively. Outside medical care was recorded
at similar rates for both WB and avlomaied collections
(3.2 vs. 2.9 per 10,000 donations, respectively).
CONCLUSION: The ARC data describe the current
risks of blood donation in a model muliicenler hemavigi-
lance system using standardized definitions and report-
ing protocols. Reported reaction rales varied by
regional center independently of donor demographics,
limiting direct comparison of different regional blood -
centers.
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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 Administrativn [FDAD identify
blood transfusion as a core functien essental 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 substantally
reduced the risk of infectious disease transmission.
Similar scrutiny has not been applied to reducing the risk
of blood donation, even though the infrequent occurrence
of serious injury after blood donation may arguably now
rival the residual risk of transfusion- transmitted infection.

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

- young donors, aged 16 to 19 years, was increasing whereas
blood donation rates by older individuals was declining.!!

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

1810 TRANSFUSION Volume 48, September 2008

32

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
ceil (RBC) collections are performed with Alyx (Fenwal,
Inc}, Trima (Gambre 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 stafl, documented on the blood
donation record according to the classification scheme
(Table 1), and captured in a central electronic database.
All doners 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 afler 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 sysiem for donor com-
plications defines 15 reaction categories (Table 1). The
scheme incorporates a severity rating (minor, major) for
reaction types in most categories, and every category is
further divided into whether or not the donor received
outside medical care. Minor complications typically
resolve within a short period of time {e.g., 30 min}, and the
donor recovers completely at the donation site and/or is
managed solely by giving the donor instructions for care
after an injury {(e.g,, hematoma) occurs. Major reactions
typically require follow-up with the donor and review by
ARC staff, either because they may be medically more
serious or they may be more of a concern to donors (e.g;
loss of bowel or bladder control during a short LOC), even
if the reaction is not more medically significant than a
minor complication. Presyncope defines a variety of
symptoms (e.g., pallor, lightheadedness, dizziness,
nausea) that may be related to vasovagal reactions, hypo-
volemia, or anxiety but de not progress to LOC. The small
and large hematornas include true hernatomas (e.g., a pal-
pable rass}, bruises, and infiltration at the venipuncture
site. Reactions classified as “other” comprise a variety of
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TABLE 1. Definitions of donor complications® —|
Brief descriplion
Complication Mingr category . Major category
Systemic (syncopal-type): :
Symptomatic (presyncopal, prefaint) Pallor, weakness, light-headsdness,
dizziness, diaphoresis, nauseafvomiting,
no LOC. . ’

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

Presyncopal or LOC with injury Injury (e.9., head injury, fraciures,
abrasions, lacerations) associated with
symptoms of prefaint or LOC.

Prolonged recovery Symptoms of prefaint or LOC or other

’ reaction that do not resalve within
approx. 30 min.
Phlebotomy-relaled

Hematoma Small: involved arga measures 2% 2 in. or . Large: involved area measures mare than

fess. 2x2in.

Nerve irritation Suggested by pain, tingling, numbness, or
sham shaoting pains afler phiebatomy.

Suspecied arerial puncture Suggested by rapid (<3 min) bleed time,

) pulsatile flow, and/or bright red blood.,
Syslemic (other)
Citrate (automaled procedures only) Citrale reactions hat persist despite Symptoms of minor citrale plus prolonged
intervention or are accompanied by or exaggerated muscle spasm (letany},
additional symptoms such as nausea, vomiling, 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 minar allergic reactions, plus

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

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

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

* Donor complicalions are classified according o type and severily {minor, major);, cases in each miner and major complication calegory 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, ouiside 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 seck
outside medical care for reactions that are common and
self-limiting (e.g., large hematomas), as well as those that
are medically more relevant to their well-being (e.g.,
syncope-related injuries).

National hemovigilance program

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

the donor or a third party after the donation event,
including cases that receive outside medical care. All
major reactions (Table 1) that oceur 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 {rom simple reassurance or advice to
apply warm packs for the resolution of hematoma to
administration of intravenous fluids and hospitalization.
_ Comptications 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 exciuded. 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 wel! 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-
1ies caused by other accidents at the site) or experienced
by individuals who did not donate blood (e.g., canteen
volunteers} were excluded from the analysis. The denomi-
nator for the number of donations of each procedure type
was the number of satisfactory collections plus the
number of incomplete ("quantity not sufficient”) collec-
tions. Denor 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 compuier 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 alter WB, R2, or
PLT donations using software (SAS STAT, SAS Institute,
Inc.). There was an inverse and nonlinear relatonship
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 mulijvariate analysis considered the
donors in the age groups as 16-year-olds, 17-year-olds,
young adults (18--and 19-year-clds), and adults in each
subsequent decade (e.g., 20-29, 30-35, 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). Qutlier
regions that performed fewer than 150 procedures in 2006
were not reported (three regions) in the R2 model. The
ARC Institutional Review Board determined that the
research was exempt under 45CFR46, 21CFR50.
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RESULTS

Donations and donor complications at regional
blood centers

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

Regional and menthly 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 (8D} 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
donalion and strongly correlated with donor age. Specifi-
cally the rates of systemic (syncopal-type) complications
(i.e., presyncope, LOG, 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
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throughout the year (Fig. 2A). Systemic (syncopal-type)
complications after WB donation correlated strongly with
the proportion of donors less than 20 years old (R* = 0.96)
and logistic regression demonstrated that the model
explains a significant portion of the variation in the data
(F =248.00; p <0.0001). Monthly variation was substan-
tially less pronounced for systemic {syncopal-type) com-
plications after automated collections (Fig. 2B) and did
not correlate as strongly with the proportion of donors less
than 20 years old as observed for WB (R? = 0.58; p = 0.004};
no cerrelation was observed for PLT donations (R? = 0.03;
p = 0.58).
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TABLE 2. Rates of complications after WB and automated collections per 10,000 donations
Complications . WB (6,014,472) Apheresis PLTs (449,594) R2 (228,183}
Systemic (syncopal-type) complications
Presyncopal (symptomatic, prefaint) 258.3 61.3 195.2
Short LOC 7.9 2.1 8.5
Major )
Long LOC 1.8 0.5 0.8
Prolonged recovery 2.4 0.8 1.0
Injury 11 Q3 0.1
Systemic (other) complications
Citrate
Minor 121.4 112.8
Major 22 04
Allergic (minor, major) 0.1 0.4 0.2
Other (minor, major) 0.6 1.0 1.0
Al systemic
Rale 2721 190.1 317.9
Number of events 163,663 8,546 7,255
OR* (95% CI} 1.00 0.69 (0.68-0.71} 1.47 (1.15-1.20)
Phiebotomy-related complications
Small hematoma 74.5 377.0 217.9
Major
Large hematoma 0.4 9.4 1.9
Suspecied nerve irritation 0.7 0.8 0.1
Suspected arterial punciure 1.1 0.2 0.4
Phlebotomy-related .
Rale 76.7 3875 220.3
Number of events 46,152 17,420 5,027
OR (95% Cl) 1.00 5.21 (5.12-5.31) 2.91 {2.83-3.00)
Al reaclions .
Rate 3489 577.5 538.3
Number of events 209,815 25,966 12,282
OR (95% Ci) 1.00 1,70 {1.67-1.72) 1,57 {1.54-1.80)
Major reactions
Ratet 7.4 52 33
Number of events 4,443 232 76
OR (95% CI) 1.00 0.70 (0.61-0.80) 0.45 (0.36-0.57)
Qutside medical care
‘Rale 3.2 2.9 29
Number of events 1,903 132 68
OR (95% Cl} 1.00 0.83 (0.78-1.11) 0.91 {0.72-1.17)
* ORs shown for univariate analyses compared to the rale for WB collections.
1+ Excluding large hemaloma: univariate comparison of donation types.

Allogeneic WB donation and complications
The most common complications associated with alloge-
neic WB collections were systernic (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%; Tabie 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
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status are independent correlates for adverse events
(Table 3). Donor age was the strongest independent
predictor of complications; the effect of age eectively
leveled off above age 40, although the differences
between age groups was still significant. Other variables,
including donor race, height, and weight, were not
available on all donations for inclusion in this analysis.
The overall complication rate was lower but the propor-
tion of small hematomas was higher in the older age
group (>80 years) compared to younger age groups
(Fig. 3).

Overall, 1,903 WB donors had outside medical care
documented after a complication, for a raie of 3.2 per
10,000 collections. Forty-six of these donors reported hos-
pitalization after donation. The observed rate of reporied
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% Cl, 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 expedence 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 anpalysis 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, Phiebotomy-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 internaily 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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between each successive age group, except between the 60- 1o §9- and 70- to 79-year age groups.

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

The AABB has proposed the establishment of a
national biovigilance program that would include a donor
adverse reaction’ component.’? The national coliection 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 difect 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 sunumner and winter. Nev-
ertheless, we show that the biood region was aiso 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 eguipment, eould 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. Multivariate logistic regression analysis of donor complications
wB R2 Apheresis PLTs

Effect Point estimate 95% Wald Cl Point estimate 95% Wald Cl Point eslimate 95% Wald C|

Age (years)
16 3.42 3.14-3.73 MNA NA NA
17 3.33 3.07-3.62 2,94 1.56-5.55 1.77 1.37-2.28
18-19 3.1 2.87-3.37 3.02 1.60-5.70 1.69 1.37-2.08
20-29 2.25 2.07-2.44 2.83 1.50-5.33 1.30 1.08-1.56
30-38 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*
80-69 0.80 0.73-0.87 " 1.8t 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*
B0+ 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 slatus :
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 2.72-480 1.99 1.75-2.26
B 2.00 1.90-2.10 1.18 0.16-8.83* 228 1.94-2,62
c 0.90 0.86-0.95 0.88 0.65-1.19* 0.98 0.85-1.13*
D 1,11 1.06-1.16 1.80 1.42-2.55 1.52 1.34-1.72
E 0.82 0.78-0.86 1.18 (.88-1.54" 1.83 1.61-2.08
F 212 2.01-2.24 5.34 3.72-7 68 1.58 1.34-1.85
G 2.46 2.35-2,58 3.52 2.60-4.77 2.48 2.18-2.83 .
H 0.84 0.80-0.88 1.00 0.72-1.38" 1.54 1.35-1.76
| 0.54 0.51-0.57 0.89 0.66-1.19" 212 1.87-2.40
J . 0.85 0.81-0.90 1.18 0.87-1.60* 2.72 2.34-3.15
K 1.96 1.87-2.06 1.56 1.16-2.09 2,54 2.20-2,92
L 1.25 1.19-1.31 1.68 1.25-2.26 3.15 2.77-3.58
M 1.10 ¢ 1,05-1.16 115 0.82-1.83* 1.68 1.45-1.95
N 0.44 * 0.42-0.47 0.26 0.18-0.36 213 1.B2-2.48
(o] 0.82 0.78-0.86 NA 0.75 0.64-0.88
P 1.40 1.33-1.46 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 2.04-3.83 247 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 0.89-0.98 276 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 1.48-2.67 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 .01 1.39-2.63 0.81 0.70-0.94
AA 1.36 1.29-1.43 1.39 1.03-1.87 222 1.83-255 °
BB 1.33 1.27-1.40 4.53 3.37-6.08 2.68 2.35-3.09
cC 1.10 1.04-1.17 0.83 0.57-1.19" 0.44 0.34-0.56
DD 1.64 1.56-1.71 1.77 1.32-2.39 2.08 1.79-2.38
EE 1.30 1.24-1.37 1.01 0.70-1.45" 1.01 0.86-1.19*
FF 1.05 0.99-1.12" 1.24 0.91-1.70* 0.03 0.01-0.07
GG 1.10 1.05-1.15 1.81 1.35-2.43 1.44 1.26-1.63
HH 2.15 2.04-2.26 NA 1.07 0.86-1.35
i 0.69 0.65-0.73 0.42 0.28-0.65 0.55 0.46-0.65
M 1.00 (referent) 1.00 (referent) 1.00 (referent)

= Mot significant.

Our experience also delineates the limitations of a
national hemovigilance program and identifies opportu-
nities for future improvement that may be tracked by the
program. The approach to classify the type of complica-
tion rather than to capture specific signs or symptoms
simplifies data collection, but we recognize that our defi-
nitions of donor complications are not mutually exclusive;

.
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for example, donors in the prolonged recovery category
may also have had LOC as a feature of their reaction. This
redundancy Jeads 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 evalvation and
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Long LOC
7%

Other minor categories
12% ,

13%

13%

Large hematoma
16%

Long LOC
5%

Other minor categories
15% -

Major citrate
%

Other major categories |
16%

Nerve irritalio
10%

Fig. 6. Outsitde medical care reported after WB (A) and automated PLT and R2 collec-
tions (B). (A) WB (1,903 coses of outside medical care in 6,014,472 total WB
collections; 3.2 per 10,000). (B) Automated (PLT, R2; 198 cases of outside medical

care in 677,777 total automated collections; 2.9 per 10,000).

imprecision in coding undoubtedly contributes to
regional reporting variability.

The utility of collecting systernwide data on hemato-
mas and minor presyncopal reactions and the relevance of
a distinction between short LOC and long LOC have been
questioned. Iemovigilance 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 commen, 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

LOC or prefaint with injury

Prolonged recovery time

LOC or prefaint with injury

5%

.\ Prolonged recovery time

Large hefnatoma
28%

40

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) dotiating RBCs by
apheresis compared to WB donations,
providing a rationale for further study
and for possibly expanding apheresis
RBC donation programs in colieges and
high schools.

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

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

16%

23%

14%
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Advancing Transfusion and
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ASSOCIATION BULLETIN #08-04

Date: August 28, 2008
To: AABB Members
From: . 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 | 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 donots 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 Jeading
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 foilowing.

s 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.

Existence of a donation environment that can accommodate progressive

recovery strategies.

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

(canteen).

5. 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.

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.

(FS)

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 percentof 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 muscies 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 ceil 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).Itis
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 it 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
popuiation, 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. '

s 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.

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

» 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 1o 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: .

e Chairpersons, drive sponsors, and high school officials.
¢ Training, recruitment and collection staff.
¢ High school students and their parents.
» School nurses.
Ideally, this information shouid 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 coilection
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 dilernmas 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:

» Consuit state statutes regarding age and consent requirements.

e 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 oé¢curs infrequently among
al} donor age groups, but adolescent donors are disproportionately affected compared to
older adulis. 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 informatiori 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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Appendlx 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 compllcatlons 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 donaiion. 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
donahon

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:
1. Predonation education
II. Drive set-up and environment
1. 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.

1. Predonation Education

Efforts to address common donor concerns and provide useful coping suggestlons were
associated with improved scores on questionnaires that assessed donor. attitude, anxiety, self-
efficacy (the belief that one has the capability to manage a sitvation), and intention foward 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:
e Chairpersons and sponsors of drives.
o 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: '

e An educational 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.

o Podcast, downloadable eBook, or similar application.

¢ Blood center Web site.

II. 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 accommuodate a blood drive. Most blood
centers require site clearance before 2 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 regular 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 fnay 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.

» 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 sirategies (eg, dangling Jegs 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.

Have donors lie on gym mats on the floor during the recovery and refreshment period after donation.

 Inform donots of the importance of staying in the canteen for an allotted time (eg, about 15 minutes)
or until they feel well. Emphasize to staff the importance of instructing donors to stay in the recovery
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. )

I11. 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.

» Postdeonation 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 moderatc 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.

» Trouern-Trend et all reported a reaction rate of 0.46% in donors weighing <120 {b compared
~ toarate of 0.14% in the reference group of donors weighing 15010 179 Ib. »

* In high school students, Newman ét al12 reported a reaction rate of 16.9% in donors
weighing <130 lb compared to a rate of 8.2% in donors weighing 130 Ib or more. Donors
weighing <130 Ib represented 4.1% of all donors (1 18/2894).

* 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 coilections. 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.

* 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 Ib had an increased reaction rate, which
was attributed to collection volume. C

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 Ib 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 bleod collection to no more than 15% of the total biood 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 demaonstrated that acute water loading increases
blood pressure, peripheral vascular resistance, and cerebral blood flow, and can serve as an
effective plgoghylaxis against vasovagal reactions in healthy individuals undergoing orthostatic
challenge. ™

1

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

Study Water .| Control Change }
Hanson and France'’ 0.48 0.91 L47%
(2004) (BDRI, log units) (BDRY, fog units) ¢
Newman et al'? _ 9.9 % 12.5% 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).22 In this study donors were randomly
assigned to 1) standard donation, 2) AMT predonation (placebo control), or 3) AMT during
donation (jntervention). 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
fernales in the placebo or standard donation conditions (the placebo and standard denation
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 donatlons = 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 nondeonation arm), or 5) donation arm only. When compared to standard donation, ful}
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 Jower 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 syncOp.e."'o'34 Laboratory studies suggest that AMT may help prevent

syncopal and Fresyncopal reactions by increasing blood pressure and cerebral blood flow and
oxygenation.}~>

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

Study Muscle _ Control Chaﬁge
Tension
Ditio et al*! (2003 ) )
itto et al” (2003) 49_ 63‘ 129%
{BDRI uniis) (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 0
0.44 (log BDRI) - (log BDRI) 20%
Ditto and France?
(2006) 0.35 0.45 1299
) (log BDRI} . (log BDRI)
] 24 042 - 0.52 . 0
Ditto et al*® (2007) log EDR) Goa BDRD) $19%

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
muscies 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 Biood (WB) and 2-unit RBC donation were minor, systenic 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*

Demographic Reaction Rate |- Unadjusted Odds Adjusted Odds Ratio'
Characteristic (/1,000 Ratio {95% CI) (95% CI)
donations)
Blood volume < 3500 mL” 349 447 (4.10-4.88) 2.88 (2.57-3.23)
Age = 17-18 years* 39.6 419 (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) 1220(2.07-2.33)
Race = Caucasian ethnicity* | 14.3 ‘ 342 (2.63-4.46) 2.15 (1.64-2.82)
Blood volume = o 235 297 2.77-3.17) 2.09 (1.90-2.31)
3500-4000 mL* ' :

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

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

*Compared 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)]."° Blood Systems demonstrated that manval 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
lower reaction rate (15.65 per 10,000 collections, p < 0.00005; and 14.84 per 10,000 collections,
p < 0.00005, respect:vely) . .

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 atfributed 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.

VI. Postreaction Instructions to Donors and Parents

Donor centers must have procedures for postreaction care of donors (Standard 532.1).%

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:

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

s Blood centérs 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 J)er 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 A]though zero risk may not be attainable even in adults,
the rate of complications in minors calis for ongoing attention to a sustained operational effort
that is contmually 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

I. 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 facilitics, 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 1o 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 informatijon 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 af increased risk for a reaction {eg,

young, first-time, female, or low-weight donors) and why.

A brief description of the donatlon 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 feelmgs

o Becoming informed and asking questions. -

Statements describing blood collection facility policies on parental consent and

confidentiality regarding test results, if applicable.

OO0 0CO0OO0OCO0CO0OO0

B. Parents of Adolescent Donors

Objectives

1.

2.

To involve parents by educating them abont ways to reduce donation risk for their
adolescent children. _

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

Backeround '

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: '

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

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

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

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

C. School Personnel

Objectives o
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.

e 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.

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

» 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.

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

1L Initiatives to Address Consent Issues Specific 1o Adolescent Donors

Objectives
1. To provide blood collection facilities with information specific to informed consent

of minor/fadolescent 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 AABRB pubhcmons % 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 ds 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. Bloed 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 »of 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:

s Consulting state statutes regarding age and consent requirements.

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

= 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 barems about
medical care for reactions and positive test results, as applicable.

References

1. Graham DT. Prediction of fainting in blood donors. Circulation 1961;23:901-6.

2. Callahan R, Edelman EB, Smith MS, Smith JI. Study of the incidence and
characteristics of blood donor “reactor.” Transfusion 1963;3:76-82.

3, Labus J, France CR, Taylor BK. Vasovagal reactions in volunteer blood donors:
Analyzing the predictive power of the Medical Fears Survey. Int J Behav Med
2000;7:62-72.

4, Kleinknecht RA, Thorndike RM. The Multilation Questionnaire as a predictor of
blood/injury fear and fainting. Behav Res Ther 1990;28:429-37.

5. France CR, Montalva R, France JL, Trost Z. Enhancing attitudes and intentions in
prospective blood donors: Evaluation of a new donor recruitment brochure,
Transfusion %008;48:526—30. o

6. Alaishuski LA;"Grim RD, Domen RE. The informed consent process in whole blood
donation. Arch Pathol Lab Med 2007;132:947-51.

7. Kuther TL. Medical decision-making and minors: Issues of consent and assent.
Adolescence 2003 Summer;38:343-58.

8. American Academy of Pediatrics Committee on Bioethics. Informed consent, -
parental permission, and assent in pediatric practice. Pediatrics 1995;95:314-17.

9. Burch JW, Uhl L. Guidelines for informed consent in transfusion medicine. Bethesda,
MD: AAB, 2006.

10. Stowel]l CP, Sazama K, eds. Informed consent in blood transfusion and cellular
therapies: Patients, donors, and research subjects. Bethesda, MD: AABB Press, 2007.

66



SR
HROBI - MR ORE

BESH No.0g—04

Bft : 20084 8 K 28 H
3E5E AABB B4
FH A © 1Daniel Connor, MM, £5
Karen Shoos Lipton, JD, Jm RS
4 - FEROLE ORIFRAR MBS 2ERT 5 R0 T

ZOBAESRTE, WEREOBRLEOCEERVEERGO Y A7 2ENT 55 RCET5428
BETTERAE TN D, AABB IX, BREUCKETOBMRLOMFEZHEL. F2BRERITLT
W3, FRMMERE, ZOMRLEEAICBT 24ERVEHEROREZRYT 5720, V{200
INbDOFHOERERTT DL L EBDh 3, :

BALMWIL,. AABB BUSAEMPARLELDOTH Y, RROLDOBHELEEORE, HL
VMEMETIERR FFF 7T 4 AET 5 E BEFRRLECEED I LB TE D, ASBITIE,

B efETEEn T, RELEARBEGFEZIERT 2 bOTHAZY, Thid., AABB HFME
@W%ﬁ%%%wﬁﬁﬁtgdmrwéoﬁ%ém\E%,E%%‘ﬁﬁﬁ\mﬁkw%wwﬁ-
SN E M IESRITIHS (AABB). HEMIE+¥ 1 ¥ —(America’s Blood Centers), REF+Frt. %
[E fn &t > 4 — (Blood Centers of America) »5 @fff% ZEte, HEHLSRAF IR HEZR
HEUHEMEL, BEOERKICESE, DEFRLE BT 2HHVEROEM, 2)RTERIZEIM L ik
M#FDOUEDOME, HEEIRLEICEE Lz LE HET LR UCREORBEA~ORS, EW 3 =250
BEIZEY B, ThboMEROEII, ASWOHEIG ) $ATHIT 2 ITREY A&, 2
NHEOEERERT DFEEOH SHLEDFRIZOVTREL TS, W OhDRBEEhE
fr AL, FRDT—F ORESITR BB, ZOMIZ OV TIE—HNRTACHREINIITATH
D, TSR LB R ERT S Z L LTS5 b O TR,

W : _

B SR, EOMLBEROB THD, TILL. 16 % ONEXSB®DB) 715 75 R ET
ZhU EDEMEIC S 2RERETNHEED, FHOBVIRLED O OfkbE. EAOIRERE
RoF DM DFAEIE R HTPBET X - TP LT 372, BEHER., ROLMliRIEEFERNE,D
Ok %E XY BRERLTEE, ROMRHOOFMEICLD L, REXBOTATo20EMD >
B 10~20 2A—F 2 NI 20 BRBORMED LER L bOTHSH LI, 16 BRICTRATH %
- BHBMTHE., ZOEBEISOMAIESIIEBIE L Lo T3S, ZORMMOHBTL, B
BT e DM E R L QA BREDOBRLE I —RIC, Z< OER TR OBEE
FZiFAND, FOBROPICE, iy HEREIL] THDEVIRE, MM EES -

67



BAHTEMAE~DRED, £ OBEEELRRINDS, REPH D, £, EFEREL, B
LI ERERT B Z LIc kb, FRSIEREEMO LT O ATRERSE R L b, BBMR
BMETHD & bR D, : '

FEROLERUERZICB T 2BEELI L 0F —F BEHIND o, ZORLEHOEER
FIIMICHEARTEIIEW I EBHAL, HOHRICIDLHAOED s ELENWZ LBRESH
TW3, BECEZE TCOEEREABEESBOLEICA LS LB THENR, ZOTAL—FT
FHBHB/ 2D, ST, FilkE, BHERY 27 EREFIT XD ThHD. BEOWL 250
WET, ZORSPEIEREBRET 2EBOFRICIODVWTHEIN TS, ZIHIVonERIA
FE&h, BOAERIIZ OMECHTTABELE2ED TS, TOX I RFLWEREZER L. i
FBOREFHRL, ROBREZBESVIILOEENZEMT 2 & T, O ERIEFERM
FEORSEEEERTIRVBLETRS>TVD,

TR L2 00 Y 45 P
TR OEFRSIER <. BUERSTRER bRV, L L, SEROMRIE 5 IRaEHEA
I HSRHARE LY, BOtER, TV, RERIER. SIE s X A
EREOEOTR Y, BRICEMRE LD, EERSR. K%, RLEHEE LBeicls
ICE B TR & B BRSO ELE EICEB LTV, ik, S6HEY R 2 InBMr R
TV DMOETF & LT RIS 5 iLE 0 e RE 2 R0e 575 M IR O A 5L & R,
BUhikh OB EBHTR UBEOME, RUMLIEORLEESET N3,

ik, FERUFE, RCERMMEROEERN G, £kl OBV AT, LE O &8
BT 52 ERBESATVD, ) LB, B4, MEiRh, EEE, SR, .
BAADRIRIER ERSBT oD, BVFElE, @Bl & PERE ORIIE, REREDEERR
EBERTH, MIELLIRAZEFTHIUBRLN TN,

TRLOBEREFEEE L, EERSEU FEOBIER OB BT 5% < OBRBHERPY
kER s % M L7,

® IRMATHE, TOXFOMEIE, RiIC L9 LD THED D B RIRIER ORI I
BB B IRME OBBICEHERIET, TOHHE, BROEFFOTT, &bIZRHEMICE
EEnTVD,

® B OBER ORI, BHRLORTICET 3R BVWERICOWCH, FIETERR
RENTWBT—FCHBTIT LA LRVE, ERFSITELE2ER. Bt b, Al
FEREERTHIDOREBHAR—AOEEREZRML 05, BEMARYELLT, B
FoLORBHS I,

1 EEEEEL, FETEARREERT S HORBETREFIEL LT, TO&ESTR

68



(- B~ NV S T Y

BHIZ R o TR E OIEEDO PR BT 5 F51E,

BRILE OMNDOEREPARAY v 7EZ B3R T T 4 7T OBERL2EHE,

e LI B3R 72 b 0 A2 — A % BRI OTELE,

RRILE ~DFFETRY, FRZ, A R« Xy FOLERIEOSH (RE) £T,

KB - KSTH O D OIRMATO KT,

Bkl % D@ B F AR A IR,

BEKIET, ROFERZRLSTAIHEEZZ I EYRBEBERIEIFRT V74 7 2EE,
FRPENTREBLD P LAV RLEORE DD ORI 7, |

U X b LEFECEETIBEMNRERRECBRICOWVTE, FROHEEICTEHINL TS,

B OBER O ME O, RAMBET 2L FBIE, TCOBERMLORT &
BRE DEZICFRARTH D, SEICBIT2BIR0 T, $32H5 0 RREER
APy 7 EREBETIILICLY, BROEOBERORM LA FIERT I LB TESND
Livayy, BmmEkE, SEROEBIcE LT, ROMEORE, ¥EIH. RUGLERY
 EMECHIE T 3 E Th B, S

NTE,  RMBIER. &< IEFERMEOREREHIET 20, BERSTEEEEAR
%ﬁﬁﬁbﬂrmboﬁﬁﬁ%ﬁtrmaﬁ\ﬁmﬁﬂmMFwﬁ%%ﬁ%L\%ﬁf&%
T b,

TRiLE O3 A AMEMROEYE, BEOEREEGTHAIREEE HORYE (#1850 k). £h
it LR 10.5 mL/kg b, kL& DE < 2T 50 +5THD, ThboREk, ki
FEOMEIND 15%FBATERTZ I EFHTLVWIHEICESINTN D, —HORMMR
m\ﬁ%tmm%W%ﬁﬁﬁ%mwwni%%ié%%%#&#étb&%ﬁ%ﬁ%%ﬁ?
BIEEHE LTV, FOMOFE L LT EFRLE ORIEEEEZ 120 72 FH# 55ke)
ECREIE B D, RAREEIRLE S ORMLITESE T 5, REREF DD,

[ EROFHE, BIEA OB C@EONDIEIE | HMILOMRNER K ORSIERO TR, -
EFOMRLEDORGEZEILTIDREHDZ ENFESNL TS,

KA. BBIOTZETIE, & (BRI 30 480, S00mL) R LiziinE i, BIERIEE
W L 2 EASE STV D, BRIUERIE, 20 RO IZMAam g4t L, ikin
A7 30 EAPICIRIE 500 mL 2T AL H5RDD L I ER S,

finf85E (Applied Muscle Tension; AMT) X, LBEPHOKXGEZHEVIRL, V) X I BN
SEBLOT, BFEMRLECEHNFEE BRI I EBRRINTVE, £k, Z0Fk
FEBEHELOTL . BRERTE 5,

B fhim FIE, 2 BArFRILEKO B MHRENL, HEROMEIRILE BV Oz k2R T
THRERNEZF T3, BHEBY R/ B L VE 2501, —8iz, SBEHRAORE
LB EEZOND, BERECRRZIIBT D MRS DHEEEC L ARORER oS Z A
DILR &, Fr DR EHRT B, '

69



6 BUER®%OEY, BEOEETE, ROMRITRLE O EELREL. SEIN L TRAE
SRR IRHCT B FIEA R AR LAV (BB/TS £4E532.1), BRILE & £ ORI - 5%
PREVAD Y SBET S, COREL. ROLEEEOFICE bITHMICERAS,

BIVER DR R4 U5 RILE 085S
Wi —ATHBI b, RLEOCRVERL LA LAEECHET AHERIIBRRSA TR,
FIA AR T~ & 1L, JEE RN T 2 7 5 A COEEY L— AhLETN 5, BEOHE T,
ki 200,000 B 1 B, EEREENRHD L TPREND, ROBSVERES TR L, KICER,
BT OO BRR UBE 2B BIEERE LD, =5 LIEAMRSE28HT 5 - 13, +
BRbLIOL S REEOEEEMET, TOMORE FRONIE FOFEE LT, BEEm
BUTEHER2 BB 58MAS v 7OMAL IEEMT 52 L ThoH, i, RETOME
DA E WO FR OB, B OBRIC BT SMLEHE bHR SN D, EEROGRERLY
b, EEPEERHIET 2k y MUELEHI b, FHSN TS S > —20FETH
o_namﬂ%®EW®EM&ﬁﬁﬁ AR BEHRO S bR ANEEFOL 5 TH
4,

MR D EFH
mmmmﬂ\mm@ﬁﬁ\w;wmm%@ﬁmwﬁﬂf%t%¢5@Mm\mm%wm&&mm
x5 X, ROEFIIPEFCRL TS Z L 2MECTIEDICEETH S, %Eﬂm%@#m
E LT, B AL U, BREEXH DO T, iRILEFAF & RERSEREZ T
TV 5, BRICEE 2BHhIRMICIZ, #F. EYHE, RUEBARNE OB 512 288725
Hi&Ehs,

PRMATOARZ L. BHEREOHMZEENT 5, ENOMRME OREZIC/L L, FRESLE R
RETHZ ik, hFEOFRLZFML . BECEDE (HARREERTHSRNBES I HD L
W HHE) ~OESe, tRCT 2RO BEREF M LS 2, MMETHFOVTENE, kiR
ORI HER 7 =R, FBEMZEER. AACEY LB a2k T, BE 2 X
D—Et L ELBND, 25 LEFE, FMS ChEHI» A T bR EFAVTERAE:
MEICERERNIE, KO REREWEFOLIZRD, i, EFARE, %@LK%&&i'
KHRLARPTWHATEFTTHEEGLH D, ZOX RTTEHCR Y ALERLE LT, BTEHRE
AbNd.

® &< DIMLESMINCILZT->THY . BHEADS I3, BIoks LTh, BETHS
B O—¥HI7a50E,

® ﬂW%JX¢#ﬁ<ﬁéT EMERHD O ED L S RERME N, KUFOEAIICET A 5080
() : B, FIE. fHEE R ATIRAE L L < 12U 227 KBV AER 5 3),

® FERMEIH L. BRIV TALEE DD, T RMORERIERT BEDO, MR
SRR B AV R,

70



® BERETFL, MAT2ENEEDDIEDOELLNIEMICETHHA. RO, Zhbd
DEMEBEILFDLZ L TELLRDFIROEV GRS, '

® U TOLBARERRCET A THEZ LR - REZFORBIC W T ORMMER O G &5
#4 DR,

BERBE, ROMRIL, FELEOTHHEICHET HENRBY A ERE YT, BHER
®%ﬁﬁ%mﬂmL”Eﬂ&itmﬁﬂ%&ﬁmﬁwﬁE®%EK%$L\ﬁm%ﬁFBBTw
EFCRLE R E L EOBEOBEEF RT3 L IWEL 3, '

2B BEBILOX R b—, EEEEE
HEIH. BRERUROOBRE -
ERE L FOmE

A

BAMIZIE, Z ODT%%E@F?M&'E B 22> THLEMRT 5,

® EWEABONE LEL, BOERIT. ROEOFEFLICH LIERE L. BEUS LTHS

 BEEITO TuERAEE LATHIER ARV (BB/TS B S32.1), M - RIE E
FAT & DML RIET B ORI, RIMBF 2Eh =%, B AU BEIERDER
FRLESE, Eh. BOERE. UTOMEERETEEVES S,

® MEIZHEY, MiEDEMRMBEEEIXTOMROEHERH D WIILEFER RN Ea0mEHR
B - fRAllE ~ O,
@ (RKMZET R RERICBIER AL CICEFIRE O 7 7 Ok,

EAEIRIEAE ORE L s

B, EFE. XE EEEORAEIE L VORERLOS VT F—AF - 2EV D
EHiit, ~BICEASATORY, ROOAEE, BoEHE0F4TIRA<. RLE, BT
Lo THROE DR E~OHEBLEDELVERED T EATHBE I LEBERLTEL
YREETHB, SbIT, 16 BEU 17 ROKFE,ILONFRROFAZICIL. H5B0HILY
w ERERH D, P ROMOL~DREZFED TWAIMER, FERLOBE OEREHRE
LRI LRBEDRBHELZRD DN 2OV TIHL, FEAFDBREEN G TRV, 16 EOMK
fZRDAMERD, B - REEOHR - AEREROLFEPEL, - TREVBEHREERTS
HLOTERY, 29 LN, RA2ZTEERITHORELZTTI OICHERERREEE KK
Et%bfwékbf%\ﬁ-ﬁ%%ﬁﬂh%@ﬁﬁﬁkﬁbﬁ%&LT%E%&%ﬁio

BERRICET2ROE~OBMF NI, REECEHTIMERETICRE L THEICRN SR

171



BRI bR, Eh, RRER RIS, REEOF TSR EHRICSINT S 2 LI
N3, Lrl, ROFREIEENGESESKEBLEFES 2 haasob b, HEBONEL
SHBERIBRIR LIRERTI CLNTES, 29 L7 n ok, RRECRSTRAE
BHIZAIELTHS

BhTEIR, BEMARNE (ROE - BHE) 5L, RO/t OBENRRE (BUS)
mgf%%ﬁ%ﬁ&fép&?\&mw RIIMNEOCRBEEERHB-LTWS, EoERIT. UT
DERFERT_ETHS,

® FHBUREBEMICOVWTI, MECHES,

® BEHREEDA 7+ —5 N 3v By MIOWTEKIIICR L XRICRHET 5,

® FEuvAOC—RELT, MIE LR - REZOWMBITHEHRERT S, —HOBERT. &
IR LT, BRIBHEOA 7 Ly FERBEXEOTFOBRE L KM -8 - &&%@H
BEFREEL NS,

@ EELOIEFIIPIEBLEIIRIERENE N LV ) BRESHRIEREA 74— A F - avE
v rDF vt RCHRABAL,

@ VEIRUT, BHERARUVBHORERRICRTIEMIOVT, REFICRETFHRIC
AT B EE Y AL,

T LT
12 & A ORISR < R T35, —F CIREDAIHE TS 2 Fikl O miet % Hd & v 5,
BRI OTEOUEIL, BTIHE8S b IERREOTCRET S, Lo LEEYORDE
ZTh LD bELEDOKADIRILE & A~ TREIC MRS 5, ETTHNARRLEROS T ORI,
BHHED Y A2 AT L D OENERE -, (EENaR, SERLEOFERSIET 3BED B
RPEBIOVT, RENBRHET o, BERLERCERIZR BRMIRMA b 7 & 3455
A2 UEIC T B BT, EMMERIC & o T, ZOBRERE 2D PE LARWE E% AABB i
FEELTWA, VAZ - FaligAll wrézﬁﬁbmtwtmraém FRREFE DA BHE
ST oW T, RIS ECHE 2 THE 2 Eh+ 5558 LIomE OB/ L, Ji LRl
BNRD LN TS, AABB IHRMERICK L. BHEANO AL 2GF LM EAEARICEE L,
AEDEPELELTER L, $ET3 L3 BE LTS, KECBITEER~TEIT A -
Frs5 ARERLE D L5 AABB OR D AHL. MABOEEERICHT5—1TLERED
HaBB L R BT TRL . BT ARESMICEERROBEOAHESR FHT BV 8HD
HHERERTEEDDAN=ALLRE, :
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B ESCE 1 ‘ ’
FEMROAE BT 2BWERROEEY 27 2R/MoT Db 0BE

TRE .
KEMZRITHS (AABB) BEFHRMEFTERIET—F 7 I V—7 % Robert Jones MD
Anne Eder, Hany Kamel, Christopher France, Diane Kiilion, Patsy Shipley, Pat-Demaris, Nina Salamon,

Dan Waxman.

B&)

1 BRILE ORBR TR D, BILEDGIHERZ KT 2 bOFEOAREINET —F RUH
EEA3n-AREERTA L, '

2 B OB BT ZOEOSHHERERT B DIC, T ¥ —CIRAIhD
WO H 24 R FERRRTH L, :

ETOBE

B, KEOMEE ¥ BT 5 LNMA T, BE (16 BERV 17 %) MLERKE2ES
i, TOESREMNMLTEY, 2006 FOXER-HFH (ARC) i) 5, &lpkhdikoi |
8% (45 TO2MmIEM) &5, UL LIRABEEDCAHEOETERERTF & LT, HFMH, Kk
He. MERRAAH SN TEY . TALRMSILEY 22 BFTh D, REOBIERC—E2 4t
MR T & X IRILIC R 5 TR 2B S5, IR EUET DR WA MRS & 5689
BB RERTHD, SEMRNEOEECTORBE~NEEZEER. MOLFOESE, &0
by, BB TOBHMMICKTAMELR VAR EZHEL LTINS, ‘

RBRE EETE RPN OIRAD &, IRRBEOEHEY 27 LM RET WL HOrO/E
BEEMCRD  BIFERIZH T2 M lE ORI L2FEPHRT, ikt ¥ —DRBORMRE X
¥V, BRI ORE R UREIORKE, IROMEZORLEE, ShikhgorMoaIHERED b
5 REEGEE b OMMEORKKRE LT, BHFER, PERLTHLZ &, BEE, Bkt &
. AADRBEEREPZT bR, Zho9~TH, BEROM Lie FRIRF L2501 T
IRV, U RAZETF EOENBRIIAASREBLTIRD B T3, BMEEOEERVY
FiRnEOSFHERERORFEEFHE LT, W OhOAAFE (B iRERT- i
IZAKK 480 mL (16 A R) ZHIMLTH 5 5. FLRHHRPRASERDOFERLY) PR T
VB, Lil, POFERE-TSH, KEOEIMRHEOTHP, 2MRMEOKEIC L 5E
¥, BT LIBIELINCEERGHHEDTHITIIE > T,

IO, Mt F—ik, IRLEDRBRLEHEY R 7 ERERETH LW HIERIZONT
B LE#R, Mt 2l EORENFLZBEEIREATINERETRETHS, Fik,
BENBOGRERFENCER L, BRT 22 0R BRI <ETh5, TLTUBLESRD
WE~OR VAR T DA OBMBERET DDEMELRTRETH D,
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ey & — U T OB T— % LIEONH LRI L, TEMORBATIE B Y
CLLEERTIuS S AREETEL S, Uy S A—THBE LTS,

I LINtIRCIE 8=
I BEmfioRE LBE
N BEOEE L FhmE
v A
A BRIl OB EHE
1 Mg 3500 mL FRAGOEFERMAE O ki ER
2 BRiEORBFFREEDS| X LT
3 EEROLE L ORBRROB & T
B ROTEROFE
C KoPEER
D fhfiiR .
E #&hithz S B SR mBREERFIE
Vo RLE & ERICRHT BRIER B ORT

FEETHI, MEROUEOTEDIZHFEIN IR LBRAEZROTFHL, ERIHERELWFED
HEHEERRE L, ROFERE~DEWNEHEL. BLOSSEFICBWTa e RICESH
EETIEDILINLORED7 7a—F I @THAFURRERZEY LI bOTH S,

1 BRATEHE
Wm%m%ﬁ#%%@tm@mﬁ\ﬁﬁ&%@%%ié%bm\Mm%wﬁﬁ\xﬁ\Eaﬁﬁ
B (baRIREBSBERTIEANHD LV IER). ROIRIICcHiT2EBZFHEMLET V7
— hDR a7 OEECEREL T e, MROSEETHS HHE BOMMARRICRIET MO0
TEHIl T B4% SNTFRT A,

WL DODDRIERT —F ORI, BEORR Y EXSROEORIERZIZR S ¥, M
M EMEICEIERA~D LD BUOKLE FI o X852 LD, BEHOEEE 2B T8
IZZhRED S LRV ERRE L TN A,

s
HPETIRE A, RLRROBEBTEY TS TE, BILBME OB LV DRI ER % b
b TEL D, TDLIRBHL. MLERRICEERENERETLREZA DN,

HEWORBY AL, UTOEAERRLTRETH S,

@ BUIRLOVHEER VAR Y—
® L ZOmHE
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O. HRILE M OEFITIL, FHHEMS E /- BHER 2&ET 5 2 DICXHL L TV 28Ik B
TOHEMYIA ZF L ARCABTEEY AL L,
O BHEEHEE. MO BAEL RO bEATIIE,
O EREEN
O EEBEE#HMT. BROEECBHERORRERES, AHELXRBRTIMOEOEHIZH
FTEEMAHB T L,
O BEiMATIC, ik v ¥ —iHBEERE E A RREN RO ZBER O LFEICOWT
FREEMEIIERE LFE LAV, BMEARLBET 2 BN -8 b EEORE & iR
T D,
® HRFRCERMELS O

BALHETAEQOEERBFTIRETHI N, KOBAREENZ EE 2 5NA,

® #EFIDVD, ThEhOFEEDORRICED 10 FURDEFFHRT, BREBREAELEH
DB EDLTHEEETOIZLBTESL LD,

® Ky FxxRbh, Fyrn— FAEREFI vy, ERRABOT 7Y r—i a3,

® fiEFZF—DOU=TYA b

0 B ORE & REE

Mg > & —ix, DHRMLZMNLEFIER CERERDLTMRLE ~O+ 22 HEERETE V2T
AR R NIER BV, BRI OBE DR b BVEIIC VTR, F— S RFRL
TEY . AR —{FERBIRN 24T > DI +RRBFFOHARCES T HIHENE N, ik
v & — D% < bk, bkl & EE 2 AN REHRSLETH B, BEARK, Ry b,
BHER 24013 5 e D OF RS B2, BURMLET 5 BFYKE L THE - LNEBT
B2, Ikift, 7AV itk &2~ Blood Centers of America(BCA)A 26 O M ig¥ > &
W LTERLEME LS, AROBHIRGOFEIDDEOBMMROAOBRE L R, LE
LR F—iE 9B F —ILRAK (NinaSalamon, ¥~V FAaXa=s—ial),

&

%mﬁmﬁﬁﬁm,ID%ﬁéhé#ﬁﬁ%%ﬁwﬁﬁ%ﬂﬁﬁéﬁwm&woLﬁt\mﬁt
yE—iz, BWEROFIEMEEEMT 5 b LW m e AR LETT 272010, Mhtbd
B IET B L BT B, :

me%uﬁﬂ%m*%%ﬁiét&@ﬁﬂﬁ@*ﬁ%ﬁ%ﬁ%%@@@ﬁm&&Eﬁ\%@W
mOFBEEEREO—NMLRDETHL, RRER. KOR MR- TSR 2#in 5
I ERD TORICHBHRLOBICERERENOHAERIILPLREZDGEVH B,

Mgt 7 —ik. AR COBBRMLIZBT 2EERZ2ERT 3 L5, BEMRMOBEICBWTE
ToMEZEMT 5,
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@ FERCHESHELEERETIBTERFBERVEN L OLANES R Ro AL
DR+ B E3E,

@ HESNEBLE ORI, RUTHRBEIERES VT 4 7 0oAHiE. SErR/NRICT
B, FEOHAD FZ— 2 2BEREARICT S, Rl ) 7ItAhS0R, F4£0Rm
#F BEShERZ V747, RUBBIIRET S, _ '

® ROFZFME, b ERLEIMOBRNREESE Bl BOLEEL LoD, <y F

DRE»HFAREEDHEDT ), ‘

4ﬁaaﬁw&yFm6ﬁﬁif®ﬁ\ﬁm%nﬁ%ﬁﬁnﬁ?y%47mﬁ$iﬁﬁm%w

FERBITRIP D L2 BB D,

KABLOBRHEROLHO, ROOEET—TA BT, TASER) 238),

ik ML 7% DR MR B IERR ‘

57 DI L IRALE OW L, TROBICRETHALZREBENS L 5 ZET 5,

iE %, Wi OEE L KEMAOR, KOGRAT Y MNIELE S,

BISEER (0] : 40 15 550) ORI RciLE ORSBEL 25 F TRV 2 EEEERE

FiEX D, HHREEREOR, BEEMCE Y5 X ) MLFIEYT 5 2 L 0B

BEE I3 B, ' '

BHER O IFRER A BT A IR LT AR TR T T ¢ 7 BB L CEESFT~

B4 5 LRFRETH B &, - |

® EHEOKEDHOEF., EEFOEARTETHEI L, FESFRENNEL ZITERDH D
ZAEOEDHIZ, HDEIE TR T 2B 2O OBMEH Y OFEARTETH S,

M TEEOBEER XU MmE O

FRMEFAOEERIL, BB OFEREZEDT. Mt v F— 06 LR UIRLE DL L
STEETHS, HAFET, MIMLEASERT 2 N TEBAL T LURLER, RbE ORI
BORD LB o, ROIUITZ OFELRBNTELEESEN S~ T,

—EORKILE > 5 — TR, BHERO KGR Bk LE OFEIRMATAINS & 5 i +ame %
FIRREBMEED 2 &R, BREOBURADRALE OMOFEYEFHETH T LITLY,
ER TOBMERMDORERDBERIZZEZ DTN 5,

B :
MRl v % — T, SR TOBEBRMICELT, Nemo) i T RnNER; BEEHX
T3 LHETBIMENS M, FAL 23 ABEREE I3 EORITEE O D ORI
R, BB DAATMBERR L UMESTIHOBBEESRBAIN TS, Mt F—IC
BEIMT 0 7S APRBOMIR D 2RI/ TS 2 L 2 FD 5,

v A
A TRALE O LA
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1 fLEREDS 3500 mL SR O FIRILE O R mIET _

@ ELEOKMTATS: THEFREHRE RIEOKBETHIFENRHHH, LE=R
LOKETHIEELHD,

@ BRNE D MIKEA 4,775 mL KTH Th BEA. KRR GRS ORI fERE T C
HoLemkiiclET 55 2WEIF L,

O MIEEFHIE LIFAT LItk EERY X2 IEREEETHIR YV IETFT 5, 2 OBED

C O RRLE O 5% REREDR 3500 mLARE TH Y . 20X 5 AREIE S 525 mL 2ERLT S &
ZOBMLE DMIKED 15%48B2 52 L REETH S,

® HERMAE (>3500ml) OO OBNEMHZERTIZ LITXLD, M RTRMEIR
DY AT FEBET A LB TED, ZEERNL, BRiEoh&kEIcE I BERSE
DX, 30 FEAEORME OZEC AT, BEFOFBLYRENWI & 277, KK
fic (3500 mL 7=%) OFEMME (23 R ICAAZERTHZ LICLD. BERN
BRSNS D 5,

@ TERILKRRERT—4 (Hany Kamel, /A—Y iz Ia=d—3al) i REREHR
3500 mL REFOD 23 BEMOBRMLE L. 23 BRMOMOE © 9%. £RLED 1.6%%E R
LT3, Zo&EMIcEd 3 PEERERRCEERERORIIZ 1.7% (TESERUEE
DEFEOHE033% EELT) THD, mMEheds 3500 mL K&, 23 BRWHOMLE &R
FH TR, TOERER (RGO 9%) THEERVCEERHERO® 20% 2 HRcE
BEESIDS,

2 fRiEORAEHFEFEEDS & B

® Trouvern-Trend Z13. KB 63 kg (150 A F) ~§9 81 kg (179 Ry F) OFRILE O ER
BEDRBIEFE 0.14%IT i LT, RER 54 kg (120 R F) FRiOMROLE OBIFER R
0.46% Th -7 & HE LT, .

® Newman FlE, BERAETIE, KEH 9k (130 7 F) B Lok ORVERSE 8.2%I
L LT, ER 59 kg (130 B F) KEOMkiLE TIX 169% Ch o= & 8 Lz, #k
MFOEENRK S9kg (130 R F) Kk, £8MED 4.1%TH -7 (118/2894),

® HAHAWHETH., MOBBEDLEIL L » THHBTIRERZT 4 16 B LT 17 OB MLE
322424 (69%) B, HEF S kg (130 2 F) ZEI T, 322487, b4
£ (12.5%) 8954 kg (120 R F) KfiTh o, BMERRS LIAEICESGE
REW T, FEMROEDHED 5 O I —BEFHTBICTERNEELLNS,

3 EERRIE B b O MR O HIR '

® —OOFMiL. 450 mL KT 500 mL AAMIFRIC BV TREDSKRRRE ST 7 4 —
AEFRLE, ThoOWETR., 2FHOBMERARED Y 5VER (PlEm. hE. &
iz &) R VIRLFEHZEL TR, EFERTYELITEFEORDLE ORMIE X
DR THECHT AN R IBERRDROBENTTEELHVED,

® Tomasulo %3, 450 mL /Sy 7/ CHEE LE2MBEMOERZHE L. RMEE D51
lEROEEFEFEL., BABMLEFEFAICRBT AMLEOCREREZRE L, B
AL ML 14% D25 16% Th - 7o ERRILE L, 10%OARpIIEITH~T, 8l

[



BT TSR o, RERM S0k (110 R F) ~# 54kg (119 > F)
OBRMLF IZREMERRI®HmL 20, TRBELEICER T % L ERFIIERM T 7,

Bt (AR E SR tEE ) _

WFeiE, B3 @RERERH > L TCREERI N LAZWVWE Y ROV T I N—T5HER
L7c, BfEEEZR 50kg (110 R F), HEMHIRE 10.5 mLkg 2 LTV 2 RIEOEBIEER T,
12 AL ORRME 2 RETZ DS THER, TRTORME TR, = OBHERRILE
OMFERD 15%% B2 DM EFIET5Z Li2kd E VI REICIOEFZE SOV, B
DF—=Fik, TOREBPEETRRNZ EZFR L, HLWEENRT To—F T, FFEHIR
mEFOEMFTMEZBRBEED 15% L TIZHIRT S Z & BREERS D, BIREECBITAFED
ERCOBERAFEORDIE. SEERTIC I THETE LM, IEOHEIOERBTRRERE
BT DML S PSR, hige ¥ -2, BfER EEEOTHICR T, B2 5H
FEBRIREBEOBEMNTDELTM T2 L 2805,

B RIS ORiME DR _
[AEHROFHET, i, MOLFORD BT TIHERHD I ENELBERIATNG, /)
HFERIEIC LB & BTN LROERE VS & WER SRRSO B DHERED L,
bk CEHE LT O EBREA 2SS ERIZIE. MP3 LA Y —DERDOFT i~y N7
F 2 COFRRME, ROE OFMREDERFHTHZ &, %2 o RRLERAKBF2EPEDEIZ
B LR ENRDD, o

fihdE :

T & —i%, BRSPS RLEOSROFEEED 55b LAV ERO - DICEIND
FHICE LT, BILFICHE 2B <% Thsd, Nkt & —it, BHERZERTEZ54F
EE LT, SAOSROEEN 2T ITISNT2 % Th s,

C ARHREER

MEE T, MAEFDBWERICH T ABMATOASBEOPIRICE LTI oOFELERER I T
B, EELHCRRRC, PRMIE B4 834 (FElRFRE=19:F) FAM2hikio 30 28
W7k 500 mL 2B S, KAEFRLAZRAE I, K2 HEE Lo ik E s s LT, L
RIES (1 : |ERNES KL, HEW, BAR) BEREEVERELO IhE, ZOFR
b, RO 0 5~30 S EFNIAK 473 mL 2B UBRAERDEE (17 B~195%) 590004 %
HEIC LR CRICHR AN, BEERABRCER SN ZROEBER ICES< BlfeER
WE, TRILAT DK SMFEIC X o T 21% L Ck=EWEAE 9.9% ; &7 L=BIfERE 12.5%).
ELRBHH TR, BRo 10 UK EERLEAZORBIERRAR LIRS, BEREBLDIC
ONEWERAZERELSLHZ 2R LT,

FR 0 BT D 7K A3 AR DSTR I O RS R IETRRIC DWW TR, EEZSOFFEE T ORR TH D,
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Wiz BEMAR T, ARCROKERIIIE, SEOERRA, ROBMREN ST, Btk
RIS BREAICB CHREMBRSOFIICRI > L8, EESNE,

#1

ik BT OB AT DAL & EER M RITR Y b A RS EHER OERICET 3£ &0
W K & Zik

Hanson & U France 0.48 0.91 147%
004) " (BDRI, 1 ZEA{fir) (BDRI, &1 7" Eifir)

Newman % 9.9% 12.5% 121%
(2007) ' (FhBERER) (ko3& BEAR)

I iz X ARIFEREE (Blood Donation Reactions Inventory; BDRI) iX, KREEWVF S REL,
HEW, BAORE, RFORHERICET 2 BCEORIETHD, ZOBED LT, il
FHGICEE SN ABERICEET ABMICM AT, B OIRMERN 2N L2 T8T5,

s

R BT DA Ay AR 35 3B AT DIRILE D IR O F BRI b, MLOBREHTT, Wi
MBI ER LT W e ST 5 & ) BEFOFEIUC 25 & (Rl E 12 500 mL DR E /2 idK
SRR, BEMLOR 10 HENCREMET 3 X 5 BRT 3% Th3, o

D fFAORE

BEE T, wkiE OIS RIETH5H3E (Applied muscle tension; AMT) ZHRIZEA LT, WMo ®DHF
RHERRINTVD, AMT &3S OFHH 52, BTCAMO K0 RE T 28RBS &5
—RETH S, RILZBWCZOFEEZER LLRYHONERT, WRORROP P 2WikhE (3
b, BEOWRI 0~2E) OMPAEEDIA—T (0=37) L. AMT &3 5 iz
CFABMER S hI, ZOETF AR B AR Y L T, AMT 578 Ukikigid,
MEHOREEIRE (B KRERNEIREL. DEV., FHR) BEERCES LEZ L2HE
Lz, SHi0, MRLDBH AMT 217708, RISHERbDeh-oT,

AMT OFFRDRITMRE N, S HREXEER, BERLE (FlivPRfE=22 &, BEOBRMD
=35 ) 605 & EHHEE LicfNEICEN T, BT, MRME 2 ESIC, DEIAERS 2 ER
M. 2WRMETIC AMT 25 (77 EARER) . FE0 RE I AMT (M), ORIZEYHET
Tro THD AMT H, BREFBREVET T % R THHEELFELSI EEEEMFT i, BN
AFEEREE 3 bo—AT B ), BRILEHT AMT 2% (755 2 RB) BEtoBnEr,

BEMEHATI S5 EATE . LA A7 b &b AMT 2475 & 5388 L, &K% LT,

AMT 3R MERABICHRNH Y . BEROE ISR EWSBRISRENT, B2, TAR
ST EID BT e E S, SMEIRIEREEIEL, Bl 20s— M EETHEM
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Bpid . Ein. 7T e ROEBNARRI RSO~ TR E COENE bR S THE
BE Mo (75 EREME L EEN RS CIIER o 75),

BRILE (n=467) DMLYV TN T, 77 ERMBELIVERNRIRN (77 2 R4 L EEY
TR TIXZER R oT) OLEBLETHR AMT T AKEIDET Eanfc%jc_ﬁji@fﬁkﬂu%"
L, EWMEIRISHEIEE ofc, B ieo Ty BRILE 1200 & (ZHk 50%. FEhPRE=22 5.
BEOBRDTEY=22 H) #EESic, EEGREAELRHRES ¥ —r D3 b0 1 D8
YTk, AMTICBID B THNhARLEIZ, )EsF (Gakh. Wi, BIOER). 2 TEF0R (H
BIEREER) . 3 LEH 0L (FE). HESEHRE LAY S ESF0L (B, 77 LRI ED:
WEBIZAT D £ 5 IR, FR SRS AHOL, ORETIHBRREMWEEVWETF T2 R
Lk, £ AMT i3, B0 & B LT, REFIRSOBRE L EEIRD S8, il 20
— hEETZEBLRLRY, EOPREBREINT, THEEF AMT CHREHRODESRD
7, ERE AMT CHRD BT, WL THESORER AMT SERDROBBELREETHS -
T L BEENS, RAERE LSS D L ES AMT b, RMIRSOH BRI SRS ),
AMT OFRE, PR EHbEO— TP RS BRI S LELNTWBHEERSH DI Z 2R LT
7=

MRILIZHB & U7=BF RIS A €, MFRERBERMOZ OMORRE & Bk, LKPCEHERmEC
BEAld 5 i di dh B BE DIBROEDIZ, AHEIZ b Do T AMT 2R STV, R
T AMT IEMER GO E LR S8, BRERET I L0 80 RA-PRMRTRA
EFHT RN ERD I EBTERTWS,

#2
R aR OFENE I 326 b I kLS BRSO E R S EBICBET 2F & B
iR HEeE iR =4k
] Ditto 2 O Dt (2003) 4.9 6.3
s e . 122%
(BDRI Bfir) (BDRI Bifir)
2kl E =043 0.47
-~ > \L 8%
Ditio B OV 0O, (2003) {1 Z BDRI) (= 7 BDRI)
tt
e LR = 055
. . 1 20%
0.44 (22 BDRI)' (= 2" BDR1) '
Ditto X2 TF France " 0.35 0.45
' . ) 1 22%
(2006) (2 7 BDRI) (22 & BDRI) -
Ditto & U Dl (2007) 0.42 0.52
. ) 119%
(2 # BDRI) (2 2 BDRI)

i - fRIEEAHSHE (Blood Donation Reactions Inventory; BDRI) 1, [&KWE D A& L, HEW,
BhH@R Y, BREORHERZ2B8CH#ET2H0TH S, ZORED LRI, b FETHEIITE
SNFEHERIC BT 22 MITNA T, IRLE ORREERS 2T &2 TFET D,
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B

AMT i385 L7 <, FMARRE T, EERLEOEMITRISOERE 7 IXERC B S TH 5 &
VW FEOHMICESE, CoFEORLERIBEE~DREL S D, BRIFHEPREL L
BERETHHH, ML, FHROESOAFTEERT 52 L2 ERT&THD, BOZDH
ER R MEE DIERIC BT AN ASR LM T 270, ELR3HELEDS,

V  BEERMEREEE

FMER (RBC) HBHEROZSMIE. SM L BN TRk, KEFFRHEOER T, 2
1 (WB) B0 2 B0 RBC MRMLIZA 3 5 A ERIEDORENEE T, REMOEHFETH 7 (B
RKpRETiE, 7= VBRI, AOHEOSERERR, WB BRI Y b2 B RBC HEEROIE S A
O PFINZE Do 72 (10,000 BIERER T 320.3 % 274.5; 4 v X, 1.17 (95%EHIK R, 1.15 25 1.20),

#*3 MnEBEOCSHREICHT A ) AT ET*

A O et R R BIfERRBARE KA o XLk TREEE A Xpr*
Kk (fkif 1,000 %) (95%(E R X ) (95%IFHE XA
I #f 3500 mL K@ | 34.9 4.47(4.10-4 88) 2.88(2.57-3.23)
Kk . .
=17 E~18 5% 39.6 4.19(3.94-4.45) 2.78(2.59-2.98)
EE 2 .
s =19 BE~24 & 27.4 2.87(2.68-3.06) 2.39(2.23-2.56)
fkk .
MR e 215 ' 2.80(2.66-2.94) 2.20(2.07-2.33)
NE=a—D W= AFE | 143 3.42(2.63-4.46) 2.15(1.64-2.82)
. '
i #E e = 23.5 2.97(2.77-3.17) 2.09(1.90-2.31)

1 3500~4000 mL  ***

*@Wﬁ@&wmm%&m&r\mm%mﬁwﬁmﬁm%ﬁ%ﬁt\@ﬁ\*%E\ﬁﬁﬁm%@
hEibond o X
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| Analysis of factors which cause donors
to collapse due to vasovagal reaction and prevention measures

Saitama Red Cross Blood Center
Taeko Nukita, Vukiko Kaga, Machiko Arakawa,
Toshiaki Shibasald, Kenichi Yamazaki and Hideald Mizoguchi
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. . Abstract ) _

Among adverse ‘events related to blood donation, vasovagal reaction {VVR)
occurs most frequently and its incidence is around 1% of donors. Collapse related
o VVR sometimes causes trauma to .donors. It is important to prevent falls
related to VVR for donor safety. '

In order to decrease the incidence of falls linked to VVR, we analyzed the
related factors in 16 donors who donated blood at Saltama Red Cross Blood
Center between April 2003 and March 2008.

As a result, the risk factors of ¢ollapse are between 16 and 19 years of ageand
between 60 and 69 years of age, undergoing whole blood donation and p]asma- -
phereSJS The SLmﬂa.r tendency was.observed by the analysts of the nation w1de
study. We s.hould thereforé, pay particular attennon to these donors: :
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In order to prevent male high school students from collapsing, we prepared 2
refreshment table next to the donation area and let them sit for atleast 30 minutes.
These procedures resulted in the decrease in the.number of collapsing donors. -
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~ Vasovagal reactions in apheresxs donors: the effects of sex, age,
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Abstract

Among adverse events related to blood donation, the incidence of vasovagal.
reacﬁoh (VVR) occurs most frequently, involving around 0.76% of donors.

In order to clarify the risk factors of VVR in apheresis donoi‘s, we studied the
incidence of VVR in 76,658 apheresis donors who visited Saitama Red Cross
Blood Center for 11 months from June 2004 to April 2005 in relation to sex,
age, body weight and donation status comparing With' that of whole blood
donors who visited our center during the same peried.

As a result, the incidence of VVR in female apherelsis.dpnors was higher than

' that of fefnale whole blood donors and that of male whole blood donors and

HorsMY R - 2006558158
HWRRER [ 2006510848

96



29 1 456

MFFE H29% H35 200611

"x

aphéresis donors. Thé incidence of VVR in male and female iirst time apheresis
donorsis 4.7% and 7.4%, respectively. This incidence was mgmﬁcaqﬂy higher than - *
‘that ‘of male and female repeat apheresxs donors, which is 0 4% and 2.0%,
respectively, and was also mgmﬁcanﬂy higher ‘than that of male and female
first-time 400m{ whole blood donors, which is 2.2% and 2.6%, respectively. It is nec-
essary to reconsider the enrollment of firsttime donors for apheresis.

Key words: risk factors of vasovagal reactions, apheresis
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BLOOD DONORS AND BLOOD COLLECTION

Vasovagal reactions in apheresis donors

Tadao Tomita, Miyuki Takayanagi, Kimie Kiwada, Akemi Mieda, Chiyoko Takahashi, and
Tadayoshi Hata

BACKGROUND: The incidence rate of vasovagal reac-
-tions (VVRs) in apheresis is known to be higher in
women than in men donors. VVRs in women apheresis
donors were therefore analyzed to find out possible fac-
tors for their high incidence.

STUDY DESIGN AND METHODS: VVR incidence was
compared between whole blood (WB) and apheresis
donation in relatioh mainly to age and circulatory blood
volume (CBV). In additior, blood pressure and pulse
rate were measured during apheresis.

RESULTS: In WB donors, the VVR incidence was 0.83
and 1.25 percent, while in apheresis donors it was 0.99
and 4.17 percent in men and women, respectively. The
VVR incidence decreased with age in WB donors, but
‘age dependence was very weak in apheresis donors. In
elderly women, the incidence increased with repeating
cycle of apheresis. There were three different patterns
of pulse fluctuation during apheresis, thal is, stable
(type A), increased rate during blood withdrawal (type
B), and irregular pattern (type C). Eiderly women donors
and donors who suifered from VVRs mostly showed
type B fluctuation. There was no particular fluctuation in
bleod pressure in refation to apheresis cycles.
CONCLUSION: The VVR incidence rate was particu-
larly high in women apheresis donors over 45 years old
and increased with repeating cycles of apheresis.
Smalier CBY, high sensitivity of low-pressure barorei:ep-
tors, and citrate effects on cardiovascuiar reflex might be
major factors involved in the high incidence of VVRs.

" ABBREVIATIONS: CBV = circulatory blood volume; VVR(s) =
vasovagal reaction(s); WB = wheole blood.

From the Japanese Red Cross Toyohashi Blood Center, Toyo-
hashi, Japan; and the Department of Clinical Pathology, Fujita
Health University, Toyoake, Japan.

Address reprint requests to: Tadao Tomita, MD; DPhil,
Japanese Red Cross Toyohashi Blood Center, Higashiwaki 3-4-
1, Toyohashi 441-8083, Japan. E-mail: tiomila@{ujita-hu.ac.jp.

Received for publication Februariz 28, 2002; revision re-
ceived June 28, 2002, and accepted July 11, 2002.

TRANSFUSION 2002:1561-1566. '

lood donors occasionally have adverse reac-

‘tions such as weakness, pallor, nausea, sweat-

ing, and fainting during or after blood with-

drawal.2 These symptoms are generally called
vasovagal reactions (VVRs). The rate of incidence of VVRs
has been analyzed mainly on the whole bloed (WB) do-
nors and reported to be higher in younger donors and at
the first time of donation.* The contribution of other
factors such as body weight and blood pressure is less
clear. It has been reported for Japanese donors that there
is no clear sex difference of VVR incidence in WB donors
(1.70% in men, 1.85% in women), but that the rate of
VVRs in apheresis is significantly higher in women
(4.04%) than men donors (1.24%).* Failure of proper cir-
culatory compensation by the autonomic nervous system
may be an important factor responsible for the VVRs, but
the mechanisms underlying these reactions are still
mostly unclear. In the present study, therefore, the VVR
Incidence was demographically analyzed mainly on the
apheresis donors in our blood center. In additicn to this,
blood pressure and pulse rate were measured to deter-
mine if characteristic alterations occurred during apher-
esis.

MATERIALS AND METHODS

The data accumulated from the veluntary blood donors
were analyzed for the incidence of VVRs in the popula-
tion of WB denors (a total of 20,025 men and 8,164
women during a 1-year period in 2000; including 200 and
400 mL phlebotomy) and in apheresis donors (14,523
men and 6,722 women; combined plasma [68.1%] and
platelet ¢ollection [21.9%]), during the 3-year period 1899
to 2001. The equipment used for apheresis was either a
multicomponent system (MCS 3P) or a component col-
lecting system (Haemonetics, Tokyo, Japan). There was
little functonal difference between these machines. VVRs
were judged from donor's symptoms described in the
introduction by experienced nurses. VVRs were mostly
relatively minor and syncopal episodes only occurred in a
few percent of VVR donors. The VVR incidence rate was
calculated for each age or for the circulatory blood vol-
ume (CBV) at a 100-mL step and averaged at each range
indicated in the figures. Numerical values are expressed
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as means * SD. The daia approximated most closely to
normal distributions when examined with the Kol-
mogorov-Simirnov test. Significance of the difference was
tested by with two-tailed, unpaired t-tests and the level of
significance was set at p < 0.05.
The CBV (in mL) was estimaied by following equa-
tions proposed by Ogawa et al.’ for Japanese people:
CBV = 168H% + 50W + 444 for men
CBV = 2503 + 63W — 662 for women

where H is height (m) and W is weight (kg).

Blood pressure and pulse rate were measured auto-
matically every 1 minute during apheresis in 42 men (19-
67 years old) and 72 women (18-G9 years old) with a au-
tomatic blood pressure monitor (Paramatec, P5-230). The
reliability of the pulse rate measurement was confirmed
by the simultaneous electrocardiograph measurements
in three donors. All procedures were fully explained be-
forehand and carried out on donors who agreed to par-
ticipate in the study.

RESULTS

In Fig. 1, the incidence of VVRs that occurred in WB and
apheresis donation was compared between men and
women donors of different ages. The incidence rate of
VVRs associated with WB donation decreased with ad-
vancing age both in men and in women. In contrast,
there was no such a clear tendency in VVRs in apheresis
and the VWR incidence rate in apheresis was much higher
in women than men, particularly in elderly donors. The

B
s imMen | Apheres1s <005
BwWomen|

) /
£ Whole blood
x3 )
; pLO.0%

2

pm.ns
'] 5 - PO
0 ﬂ Wi wfd V

1B~ 25— 35— 45— 65- 18- 25— 35+ 45~ 55
24 34 44 54 469 24 34 44 54 69

Age {years)

Fig. 1. VVR incidence rate in refation to age in WB and
apheresis denors, Note that in men donors the incidence
decreased with advancing ages both in WB and in apheresis
donation, but that in women donors there was a large differ-
ence between WB and apheresis donation. The difference
was signiﬁénm {p < 0.05) between the younger three ranges
of WB donors and men apheresis dontors and also between
35- and 44- and 55- to 69-year-old women apheresis donors.
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mean incidence of VVRs of WB donors was 0.83 percent
in men and 1.25 percent in women, while that of apher-
esis donors was 0.99 percent in men and 4.17 percent in
women. These incidence rates were similar to those pre-
viously reported.*

" The relationship between the VVR incidence and age
in apheresis donors differed depending on the apheresis
cycle (Fig. 2). In men donors, the incidence of VVRs that
occurred during the first and second cycles decreased
with age and was similar to the WB donaticn shown in
Fig. 1, but it was independent of age at the third-fourth
cycles. In women donors, the incidence also decreased
with age at the first cycle, but it was independent of age
at the second cycle and increased slightly with advancing
age at the third to fourth cycles. There was a clear ten-
dency for VVRs to occur at a later stage of apheresis with
advancing age.

VVRs are known to occur more frequently in firsi-
time donors than in repeated donors.2-% However, in
women apheresis donors, there was no significant differ-
ence in the number of previous.donations between
healthy and VVR donors. Nearly all of the women apher-
esis donors over 45 years old who suffercd from VVRs
donated repeatedly (mean, 24.8 times) and VVRs were
detected in only onie first-time donar (1 of 45).

The high rate of VVRs in women donors in apheresis
could partly be related to the fact that the CBV is signifi-
cantly less (approx., 20%) in women than in men doners
(Table 1). The mean CBV of the donors who suffered fraom
VVRs was also slightly less {approx., 4%) than that of the
control donors and the differences were significant {p <
0.01) both for men and for women donors.

T S
= Msn Third 10 fourth ey¢les
25 |ZWomen p<a.05
. 7 |
-~ Z
Z pLE.0% Sécond cycle 7
15 7
; ’Firsl cycle g
1 I Z_
7
Z
05
0 J
18- 25- 35- 45- 18- 25~ 35— 45— 18~ 25- 35~ 45—
24 34 44 24 3 A4 24 M 4
Agid {vears}

Fig. 2. The relationship between VVR incidence and age at
different stages of apheresis. In younger donors, VVRs inci-
dence did not differ much at different cycles of apheresis. In
contrast, older donors tended to experience VVRs at a later
stage of apheresis. A significant difference was indicated by
the p value of less than 0.05. The difference between 18- and
24- and 25- to 34-year-old men donors at the second cycle
was also significant (p < 0.05).
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TABLE 1. €BV (mL) in WB and apheresis donors*

The relationship between the CBV
and VVR incidence was compared in

WB and apheresis donation (Fig. 3). In

Control VVR donors
wB
Men 4617.5+536.4 (n = 1582) 4417.7 = 496.8 (n = 168)
Women 3681.3+520.2 (h = 668) 3475.5 = 447.6 {n = 102)
Apheresis :
Men 4587.8 = 505.0 (n = 1592) 4431.9 + 431.5 (n = 144)
Women 3719.1 £ 546.7 (n = 734} 35847 = 425.7 (n = 280}

men, there was a tendency for the inci-
dence of VVRs to decrease with larger
CRV both in WB and in apheresis do-
nors. In women apheresis donors, the
CBV dependency was weaker in apher-

-

The values of contro! WB and apheresis donors were based on the data for 1- and
4-month periods, respectively. The differences of blood volume betwaen control and
VVR donors were statistically significant (p < 0.01) for WB and apheresis donors of

esis compared with WB donors.
CBV dependency of the VWR inci-
dence was greater in older than young

1 |
4] lﬁﬁ.ﬂ_

3400 4000 4600 5200
CBV (mlL)

Fig. 3. VVR incidence In relation 1o CBV in WE and apheresis
donation. The CBV was calculated by the equations de-
scribed in the method. The significance of the difference is
indicated by p < 0.05.

§
[ First cyole Over 45 yéars old
<5 ZASecend cycla~ “—_;W
g 4 Below?-ﬂ«s years old e
X 3 7 —
7
2 % “
7
1 7 ]
0 3

2600 3200 3800 4400 2600 3200 3300 4400
CRV (mL)

Fig. 4. VVR Incidence in relation to CBV before {first cycle)
and after the end of first cycle of apheresis {sécond cycle) in
women donors below and over 45 years old, Note the higher
incidence with smaller CBY and also after the fizst cycle of
aphcrer;is.

women donors. The incldence rate of
women donors over 45 years old was
4.8, 2.8, and 0 percent with CBV of 2600 to 3700, 3800 to
4300, and greater than 4400 mL, respectively. In contrast,
in the donors below 45 years old, it was 5.1, 3.6, and 1.9
percent, respectively. In men donors, such a clear differ-

The relationship between CBV and VVR incidence
during the frst and the second to fourth cycles of apher-
esis differed between women donors younger and older
than 45 years old, as shown in Fig. 4. Below 45 years of
age, approximately 25 percent of VVRs occurred at the
first cycle relatively independent of the CBV, whereas
over 45 years of age, only 10 percent of VVRs were ob-
served at the first cycle. In women over 45 years old, the
VVR incidence was much less in the denors having CBVs
greater than 3800 mL.

VVR incidence during apheresis in women donors
qver 45 years old was relatively high (see Fig. 1), particu-
larly at the later stage of apheresis (see Figs. 2 and 4). To
investigate the possible mechanisms undetlying these
factors, blood pressure and pulse rate were measured
during apheresis in 72 women (19-36 years old, n = 53;
40-69 years old, n = 19) and 42 men donors (19-27 years
old, n = 27; 44-67 years old, n = 15).

Typical examples of blood pressure and pulse rate
recorded during apheresis are shown in Figs. 5A and 5B,
by averaging values obtained from five donors. Systolic
blood pressure gradually decreased by about 15 mmHg in
10 to 15 minutes after starting apheresis and then be-
came more or less steady. Diastolic pressure also de-
creased with time at the beginning but its degree was less
than systolic pressure. Irregular fluctuations were often
observed in diastolic pressure. No clear change was ob-
served in relation to blood withdrawa] and return both in
systolic and in diastolic pressure. A particular pattern of
bloed pressure could not be used for prediction of VVR
occurrence.

Tn contrast 1o biood pressure, blood withdrawal af-
fected the pulse rate. Three different patterns of changed
puise rate were found during apheresis. One pattern was
a reasonably stable rate throughout apheresis (type A), as
shown in Fig, 5A. The second showed an increase in pulse
rate during withdrawal and its recovery during return of

both sexes.
7 —
8 _ {mWhoie blood
5 — 74 Apheresis
= - ence was not detected.
4
g
Men
= : <D,05
2 PO,
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Fig. 5. Blood pressure and pulse rate measured every 1
minute during apheresis, averaging from five women donors
whose pulse rate was stable (A} and incredsed (B) during
blood withdrawal, (4} Systelic and (A) diastolic blood pres-
sure; (M) pulse rate.

TABLE 2. CBY (mL) in donors showing stable pulse
(type A) and fluctuating pulse rate {type B) during
apheresis and in VVR donors*

Men -
Type A 4657.3 £ 284.3 (n = 20)
Type B 43471 23917 (n = 19)
VVR 4160.8 4586 (n=2)

Women
Type A 3819.1+£387.0(n=21)
Type B 3550.9 +341.1 {n = 41)

VVR 3535.6 = 248.6 (n = 6)

* The dilferences of bioad volume between type A and type B
donors were stalistically significant (p < 0.05} for both men
and women donors. There was no difference in blood volume
between VVR donors and lype B donors.

blood (type B), as shown in Fig. 5B. The third was an
irregular fluctuation without any clear relationship to
blood withdrawal (type C, not shown). Types A, B, and C
were shown in 31, 60, and 9 percent of women donors
and 49, 46, and 5 percent of men donors, respectively.
Women donors over 40 years old mostly (15 of 19)
showed the type B fluctuating pattern, and there were
only two each of donors showing types A and C, respec-
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Fig. 6. (A) Blood pressure and pulse rate in a women d()m;r
(43 years old) who suffered from VVRs during the third cycle
of blood withdrawal, VVits were accompanied by tachycardia
and lowered blood pressure, and then tachycardia was fol-
lowed by prolonged bradycardia. The donor was lajid down
flat until recovery. (B) Another example of VVRs (a 20-ycar-
old woman donor). VVRs occurred when she started 1o leave
the bed and were accompanied by bradycardia and hypoten-
ston following transient tachycardia. Both donors showed an
incresse in pulse rate during blood withdrawal {indicated by
horizontal bars). {#) Systolic and (A) diastolic blood pres-
sure; (M} pulse rate.

tively. In contrast, in men donors over 40 years old, 40
percent were type B (6 of 15) and 60 percent were type A.

The mean CBV of the donors showing pulse rate fluc-
tuations (type B} was less (about 7%) than those showing
stable pulse rate (type A) both for men and for women
donors (Table 2), and their differences were significant
{p < 0.05}).

The puise rate data on VVRs were obtained from six
women (20-43 years old) and two men donors (23 and 44
years old). They all showed the pulse rate fluctuations of
the type B before the appearance of VVRs, as shown in
two examples illustrated in Figs. 6A and 6B. The donors
shown in Fig. 6 were kept in bed horizontally until they
recovered, without medication. Typical VVRs were ac-
companied by marked bradycardia and periods of hypo-
tension of various durations. The mean CBV of donors
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who suffered from VVRs was similar to that of donors
showing pulse fluctuations of type B both for men and for
women (see Table 2).

DISCUSSION

The incidence of VVRs decreased with advancing age in
the population of W8 donors, both men and women do-
nors, as previously reported.?*® A similar relationship
was gbserved in men apheresis donors. However, no
such a tendency was found in women apheresis donors.
The VVR incidence of women apheresis donors was
rather independent of age or even higher over 45 years
old (see Fig. 1). This was not due to a high proportion of
first-time donors in older women, because most donors
over 45 years old were repeated donors.

The CBV was significantly (approx., 20%) less in
women and it was also about 4 percent less (p < 0.05) in
VVR donors than in healthy control doners. The VVR in-
cidence tended to be higher with smaller CBV (see Figs. 3
and 4). It is possible in old donors that the actual CBV is
less than that estimated solely from the height and weight
determinations’ and that the peripheral blood pool is
smail.? This may explain the larger effects of blood with-
drawa! in older donors. If stronger hypovolemia was a
major factor in VVR incidence, it seems difficult 10 ex-
plain the difference in VVR incidence between WB and
apheresis donors (see Figs. 1 and 3). Some other factors
such as autonemic 'malfunction and hypocalcemia are
more Jikely to be involved in higher VVR incidence in
women, particularly older, apheresis donors.

A tachycardia was often observed during bloed with-
drawal without an associated change in arterial pressure.
The ratio of the donors who showed such pulse rate fluc-
tuations (type B) was higher in women than men and this
difference was larger over 40 years of age. Furthermore,
the VVR donors all showed type B fluctuations. Donors
having smaller CBV have a tendency to produce tachy-
cardia during apheresis (see Table 2). The increase in
pulse rate usually became more marked with increasing

cycles of blood withdrawal. This may have been due to an_

increased hypovolemia, because the extracorporeal
blood volume increases with number of apheresis cycles.
Tachycardia, without any significant changes in arterial
blood pressure, has also been reported in response to a
decreased venous return caused by Jower-body negative
pressure in humans®!° or by hemorrhage of up to 10 mL
per kg blood in conscicus dogs.!* These responses are
likely 10 be mediated by cardiopubmeonary {low-pressure)
barorecepiors, the sensitivity of which to hemorrhage is
shown to be higher than those of carotid sinus (high-
pressure} baroreceptors in dogs.'? The mechanism caus-
ing the tachycardia during blood withdrawal is likely to
be involved in triggering the patterns of VVRs by the cir-
culatory control center.

VASOVAGAL REACTIONS IN APHERESIS

In the apheresis, it is possible that the sensitivity of
baroreceptor-mediated reflex is increased by a decrease’
in plasma Ca®* concentration that is known to be caused
by the supply of citrate during blood return,'2'® This is
probably one of the factors involved in the high VVR in-
cidence in older women apheresis donors, whose VVR
incidence is increased by repeating blood withdrawal and
return. Not only the effects of blood withdrawat, but also
the effects of citrate on the reflex mediated by cardiopul-
monary baroreceptors would be stronger in the smaller
CBV of old women donors. These factors may explain a
-high VVR incidence of elderly women donors and at later
stage of apheresis.
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Guidance for Industry and FDA Review Staff

Collection of Platelets by Automated Methods

This guidance represents the Food and Drug Administration’s (FDA's) current thinking on this
topic. It does not create or confer any rights for or on any person and does not operate to bind
FDA or the public. You can use an alternative approach if the approach satisfies the
requirements of the applicable statutes and regulations. If you want o discuss an alfernative
approach, contact the appropriate FDA staff. [f you cannol identify the appropriate FDA staff,
call the appropriate number listed on the title page of this guidance.

L INTRODUCTION

This guidance provides you, blood establishments, and FDA staff with revised recommendations
for the collection of Platelets by amtomated methods (plateletpheresis). This guidance is intended
to help you ensure donor safety and the safety, purity, and potency of Platelets collected by an
automated blood cell separator device. For the purpose of this document, Platelets collected by
automated methods and resuspended in plasma will be referred to by the product name
“Platelets, Pheresis.” We consider the recommendations in this guidance document to provide
appropriate criteria for a biologics license application or supplement for manufacturing Platelets,
Pheresis, and provide guidance on preparing a manufacturing supplement for Platelets, Pheresis
under Title 21 Code of Federal Regulations 601.12

(21 CFR 601.12).

This guidance applies only to the following Platelets, Pheresis components:

s Platelets, Pheresis (single, double, and triple collections);

o Platelets, Pheresis Leukocytes Reduced (single, double, and triple collections); and

¢ Platelets, Pheresis or Platelets, Pheresis Leukocytes Reduced collected concurrently with
Plasma, Red Blood Cells (RBCs), and/or Source Plasma.’

This guidance replaces FDA’s “Revised Guideline for the Collection of Platelets, Pheresis™ dated
October 1988. Also, this guidance finalizes the draft guidance, “Guidance for Industry and FDA
Review Staff: Collection of Platelets by Automated Methods” dated September 2005.

FDA’s guidance documents, including this gnidance, do not establish legally enforceable
responsibilities. Instead, guidances describe the FDA’s current thinking on a topic and should be
viewed only as recommendations, unless specific regulatory or statutory requirements are cited.

! This guidance does not apply to plateletpheresis components collected concurrently during apheresis granulocyte
collection procedures or plasma reduced apheresis platelets, which are not currently licensed products, or to platelets
prepared from plasmapheresis as described in 21 CFR 640.22(b).

116




Contains Nonbinding Recommendations

The use of the word should in FDA’s guidances means that something is suggested or
recommended, but not required. '

If you have any questions about the effect of any portion of this guidance on é regulatory

requirement, contact the Center for Biologics Evaluation and Research {CBER), Office of Blood
Research and Review, Division of Blood Applications, at 301-827-3524.

II.

A

DISCUSSION
A Béckgrou nd

Plateletpheresis is the routine collection of platelets using an automated blood cell
separator device, which results in the product Platelets, Pheresis manufactured from a
high yield of platelets from a single donor. Transfusion of Platelets, Pheresis is effective
for treating patients with platelet related insufficiencies, while limiting the recipient’s
exposure to platelets from multiple donors. In recent years, many improvements have
been made in automated blood cell separator device technology, platelet storage stability,
and blood cell counting methods, including; '

s collection process efficiency;
storage container characteristics; and A

* accuracy of methods for determining a donor’s pre-donation platelet count and
component yields.

Automated blood cell separator devices are now capable of various platefetpheresis
collection procedures including but not limited to the following;

* collection of double and triple platelet components obtained during a single
procedure;
use of in-process leukocyte reduction (Ref. |); ‘
collection of concurrent plasma components (Ref. 2); and
collection of concurrent RBC components (Ref. 3).

This document includes the following recommendations:

* Published research indicates that there is poor recovery of viable platelets stored at a
pH of less than 6.2 (Refs. 4 and 5). Therefore, your process validation and quality
control (QC) testing for Platelets, Pheresis should assure a pH at or above 6.2, to rule
out a pH less than 6.2 on the date the product is issued or on the date the product
expires (outdates). Note that we recommend that you adopt a stricter pH standard than
that currently specified in 21 CFR 640.25(b)(2). ,

* You should include additional deferral criteria for donors of Platelets, Pheresis who
have taken certain medications (see section III.A.) (Refs. 6, 7, and 8).

(X



Contains Nonbinding Recommendations

s To protect the safety of the donor, seven days should elapse after coliection of a
double or triple Platelets, Pheresis before the donor is eligible to donate Platelets,
Pheresis again. In addition, first-time donors without a pre-donation platelet count
should not undergo collection of a triple Platelets, Pheresis.

* Because of similarities between plateletpheresis and Source Plasma donation, you
should follow the donor weight provisions for Source Plasma donors under
21 CFR 640.63(c)(6) (see Section II1.A.).

s (QC testing, as prescribed in 21 CFR 640.25(b)(1) through (3) requires that, each
month, four units prepared from different donors be tested at the end of the storage -
period for platelet count, pH of not less than 6.0 when measured at the storage
temperature of the unit, and volume. In addition, 21 CFR 211.160(b} requires that
laboratory controls include the establishment of scientifically sound and appropriate
specifications, standards, sampling plans, and test procedures designed to assure that
components, drug product containers, closures, in-process materials, labeling, and
drug products conform to appropriate standards of identity, strength, quality, and

purity.

We also note that bacterial contamination of blood components and associated
transfusion risks is a continuing problem (Refs. 9 and 10). Bacterial contamination
testing is a necessary part of process validation and quality assurance monitoring for
Platelets, Pheresis.

B. Definitions
For purposes of the terms used in this guidance, the following definitions apply:

Actual platelet yicld — The total platelet yield in the component, caiculaled by
multiplying the platelet count of the sample times the volume of the component (platelet
count x component volume = actual platelet yield).

Apheresis — Automated blood collection in which a device continuously or inteﬁnittently
removes a small volume of whole blood, separates the components, coliects certain
components, and returns to the donor the uncollected remainder.

Automated blood cell separator — A device that uses a centrifugal or filtration
separalion principle to automatically withdraw whole blood from a donor, separate the
whole blood into blood components, and return to the donor the remainder of the whole
blocd and-blood components. The automated blood cell separator device is intended for
routine collection of blood and blood components for transfusion or further
manufacturing use.

Bacterial contamination testing — Testing conducted to determine whether a product
contains viable contaminating bacteria.

Component — A part of a single donor’s blood, such as platelets, separated from whole
blood by physical or mechanical means. For Platelets, Pheresis, a component is a

118



Contains Nonbinding Recommendations

transfusable product that may result from a single collection (resulting in one
component), a double collection (resulting in two Platelets, Pheresis componénts), ora
triple collection (resulting in three Platelets, Pheresis components).

Concurrent component — When a blood component, such as Platelets, is being coliected
during an apheresis procedure, a concurrent component is a different blood component
(i.e., Plasma, RBCs) collected at the same time,

Dedicafed donation — Platelets, Pheresis donated for a specific recipient.

Devices cleared or approved ~ Describes a device that has been cleared or approved by
FDA pursuant to a 510(k) Premarket Notification (cleared deviee) or Premarket Approval
Application (approved device). (See Title 21, United States Code, section 360c; Federal
Food, Drug, and Cosmetic Act (FDCA), section 515 — Premarket Approval; and, FDCA,
section 510(Kk)).

Donation frequency — Interval between a donor’s collection procedures.

Process validation — Establishing documented evidence which provides a high degree of
assurance that a specific process will consistently produce a product meeting its pre-
determined specifications and quality characteristics.

Qualification — A part-of process validation that establishes confidence that a
manufacturing device is capable of operating consistently (equipment installation
gualification) and can be performed effectively and reproducibly (process performance
qualification), and that the finished product meets all of the release requirements for
functionality and safety (product performance qualification).

Residual White Blood Cell (WBC) count — The number of WBCs remaim:ng ina
Leukocytes Reduced component, calculated by multiplying the WBC count from a
sample of the component times the volume of the component. In this document:

» references to residual WBC count testing apply when the Platelets, Pheresis will be
labeled as Leukocytes Reduced.

» references to percent platelet retention apply to leukocyte reduction by filtration,
provided there is access to a pre-filtration sample.

Rolling 12-month period — Continual assessment of a2 donor over a 12-month period.
This is not a set 12-month period (i.e., calendar year).

Target platelet yield — The intended platelet yield programmed into an automated blood
cell separator device, which may be based on the donor’s platelet count and other factors.

Tolerance vaiues — Minimum and maximum values (i.e., container volume; platelet

concentration) described by the manufacturer as bemg acceptable These values may also
be described as specifications.
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Weight/volume conversion — The total weight of fhe component minus the tare weight
of the empty container divided by the specific gravity of the component equals volume of
the component.

DONOR SELECTION AND MANAGEMENT
A, Donor Selection
Under 21 CFR 640.21(c), plateletpheresis donors must meet donor suitability criteria

described in the biologics license application or supplement. These typically conform to
donor suitability requirements (21 CFR 640.3) and recommendations applicable to

- donors of Whole Blood. In addition, we recommend:

e donor weight of at least 110 pounds (currently required for Source Plasma donors
under 21 CFR 640.63(c){6))

¢ Prior to the first donation, collect a sample for a platelet count.

» If you cannot test.a sample for a platelet count prior to the first donation {(for example,
because the donor presents at a mobile collection site), you should collect a pre-
donation sample and evaluate the donor’s platelet count after the first collection.

You should not collect Platelets, Pheresis from donors who havé ingested platelet
inhibitory drugs recently enough to adversely affect platelet function in the product, or
the safety of the donor. These recommendations include, but may not be limited to:

» Aspirin (ASA)YASA-coniaining drugs/Feldene — two full medication free days prior
to donation (Refs. 6 and 7)

» Plavix (Clopidogrel) and Ticlid (Ticlopidine) —~ 14 full medication {rce days prior to
donation (Ref. 8).

When the drugs listed in this section are taken for a specific medical condition, donors
should not discontinue taking drugs prescribed or recommended by their physicians in
order to be eligible? to donate Platelets, Pheresis. However, we do not necessarily
recommend deferral of such donors for all blood products, if the donots are in good
health, and establishments may make eligibility determinations for donations of other
products.

? We are using the terms “eligible” and “eligibility in this guidance to refer to the donor suitability requirements
described in 21 CFR 640.3 and 640.21(c).
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Donor Management

1.

2.

Platelet Count

You should collect a pre-donation sample from the donor for a platelet count.
The device operator should enter that platelet count, or the one obtained
immediately following initiation of the collection procedure, to more
accurately set the target platelet yield parameters for each collection of
Platelets, Pheresis. These steps should be consistent with the autornated
blood cell separator device manufacturer’s directions for use.

For any collection facility that cannot test a pre-donation sample for a platelet
count (for example, a mobile collection site), you may use an average of
previous historic platelet counts (as specified by the device manufacturer), or
a default platelet count {either as recommended by the automated blood cell
separator device manufacturer, or determined by using blood center specific

-values), to set the target platelet yield. You should not collect a triple

Platelets, Pheresis from first-time donors who do not have a pre-donation
platelet count avaiiable either prior to or immediately following initiation of
the collection procedure. Concurrent components-may be drawn if the donor
meets eligibility requirements for those components.

You shouid defer from donation donors whose platelet counts are less than
150,000 platelets/uL. until a subscquent pre-donation platelet count indicates
that the donor’s platelet count is at least 150,000 platelets/uL.

Daonation Frequency

To protect the safety of the donor:

»>

3.

a donor should undergo no more than 24 Platelet, Pheresis collections in a
rolling 12-month period.

the interval between each collection ofPlatclets Pheresis should be at least
two days with no more than two procedures in a seven-day period.

the interval between colilection of a double or triple Platelets, Pheresis and any
subsequent collection of Platelets, Pheresis should be at least seven days.

the automated blood cell separator device should be set with a post- dOHElthH

‘platelet count target of no less than 100,000 platelets/ul.

RBC Loss Prior to a Collection of Platelets, Pheresis

To protect the donor from significant RBC loss, we recommend that:

you not allow a donor who has donated a unit of Whole Blood, a single unit
of Red Blood Cells by apheresis, or a single unit of Red Blood Cells by
apheresis concurrent with Platelets, Pheresis or Plasma in the previous 8
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weeks to donate Platelets, Pheresis, unless the extracorporeal red blood cell
volume during the Platelets, Pheresis collection is expected to be less than
100 mL (Ref 3).

e you not perform any collection procedure on a donor who has donated two
units of Red Blood Cells by apheresis within the previous 16 weeks (Ref. 3).

4. Total Plasma Volume Loss Per Collection Procedure

The total plasma volume (excluding anticoagulant) of all blood components
retained per collection of Platelets, Pheresis should not exceed:

e 500 mL (600 mL for donors weighing 175 lbs or greater), or

¢ the volume described in the labeling for the automated blood cell separator
device (this volumé may be more or less than the 500 mL or 600 mL volume
stated in the above bullet),

IV. INFORMATION PROVIDED TO THE DONOR

Under 21 CFR 640.22(c), the collection procedure must be as deseribed in the biologics license
application or supplement. As part of the collection procedure, Platelets, Pheresis donors should
receive information about the collection procedure and its associated risks. You should provide
Platelets, Pheresis donors with the same information that is provided to a Whole Blood donor®,
plus the following information specific to the platelet collection:

e adescription of the procedure for collection of Platelets, Pheresis and its associated risks.

» information about poiential side effects of the procedure including possible effects as a
result of solutions and/or treatment to reduce side effects such as treatment with a calcium
replacement. Examples of side effects include anticoagulant effects (tingling and/or
nausea), hypovolemia (decreased blood volume), fainting, and any other side effect as
described by the automated blood cell separator device manufacturer.

» information indicating that there are limitations to the number and types of components that
can be donaled per year. : '

V. COMPONENT COLLECTION

Improvements in collection of Platelets, Pheresis have enabled blood establishments to obtain
from a single collection procedure one, two, or three Platelets, Pheresis component(s) (and
concurrent collection of Plasma, Source Plasma and/or RBC components).

? Refer to FDA regulations and guidance developed by FDA on this topic and available on the FDA website.
http:/fwww.fda.gov/cber/blood/bldpubs.htm
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Under 21 CFR 640.22(c), the collection procedure musi be as described in the biologics license
application or supplement. In addition, the phlebotomy must be performed by a single
uninterrupted venipuncture with minimal damage to, and minimal manipulation of, the donor's
tissue (21 CFR 640.22(d)). A sterile connecting device may be used as described in the
manufacturer’s directions for the apheresis collection set. The autornated blood cell separator
device must perform in the manner for which it was designed (21 CFR 606.60(a)). Accordingly,
your collection procedures should be consistent with the Operator’s Manual, directions for use,
and/or manufacturer’s specifications. Specifications identified by the manufacturer may include,
but not be limited to, the donor’s platelet count, weight, height or hematocrit; the
minimum/maximum volume of the storage container; platelet concentration per uL in the storage
container, or actual platelet yield. In addition, supplies and reagents must be used in a manner
consistent with instructions provided by the manufacturer (21 CFR 606.65(¢)).

V1. VALIDATION OF THE COLLECTION PROCESS

The Current Good Manufacturing Practice (CGMP) reguiations described in 21 CFR Parts 210
and 211 contain the minimum requirements for methods to be used in, and the facilities or
controls to be used for, the manufacture, processing, packing or holding of a drug to assure that
the drug meets the requirements of the FDCA as to safety, and has the identity and strength and
meets the quality and purity characteristics that it purports or is represented to possess

(21 CFR 210.1(a)). These CGMP regulations also apply to Whole Biood and blood componernits
(21 CFR 210.2(a), 211.1(b)) and supplement the CGMP regulations for blood and blood
components contained in 21 CFR Part 606. As an element of CGMP, process validation
“e¢stablishes documented evidence which provides a high degree of assurance that a specific
process will consistently produce a product meeting its pre-determined specifications and
quality characteristics™ (Ref. 11).* We recommend that establishing documentation of process
validation include, but not be limited to, validation protocol development, installation
gualification, process operator performance qualification, and product performance component
qualification (Ref. 11).

Each device intended for the routine collection of Platelets, Pheresis musi be cleared or
approved by FDA for this purpose (see 21 CFR 864.9245). You shouid conduct validation of
the collection process using each type of device used in your establishment prior to
implementing routine collections.

In addition, your validation efforts should include the following manufacturing steps:

o cell counting .

» pH measurement: we recommend that a pH meter or gas analyzer be routinely used rather
than pH (nitrazine) paper.

s component weighing

4 The requirement for process control is set forth in general terms in 21 CFR 211.100.
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e sterile connecting method (Ref. 12)

e storage
» shipping X
A Equipment Installation Qualification

21 CFR 606.60(a} requires that equipment be observed, standardized and calibrated on a
regularly scheduled basis as prescribed in the Standard Operating Procedures Manual
and must_perform in the manner for which it was designed. Upon initial installation, the
automated blood cell separator device should be qualified as described in the Operator’s
Manual or manufacturer’s directions for use.

B. Validation Protocol

An integral element of the performance and documentation of process validation is the
development of a validation protocol. You should refer to FDA’s “Guideline on General
Principles of Process Validation™ (Ref. 11) as an outline for developing your validation
protocol. The validation protocol should include at least the following:

¢ adescription of the equipment to be used
* minimum/maximum acceptable values for the Platelets, Pheresis collection and/or
. component as specified by the automated blood cell separator device manufacturer
. - total volume (after removal of samples for hematological testing and bacterial
contamination testing), including per component (container) from double and
triple collections
- actual platelet yield
- residual WBC count (if Leukocytes Reduced) for the collection and components
(if multiple components are collected), and percent platelet retention when
applicable -
- concurrent component volume (Plasma or RBC), if applicable
- pH mecasurement '
» manufacturer’s specifications or recommendations for processing parameters (i.e.,
actual platelet yield and concentration, weight or volume collected)
o description of supplics used in the collection (e.g., collection/storage containers,
anticoagulants, etc.)
» failure investigation criteria
s personnel training criteria
» standard operating procedures for performing each element of the collection process
+ documentation of the validation protocol criteria (all of the above)

C. Process Performance Qualification (Operator)
Each person engaged in the collection of Platelets, Pheresis must have adequate
education, training, or experience to assure competent use of the automated blood cell

separator devices involved (21 CFR 211.25(a)). Establishments must maintain
applicable proficiency test results (21 CFR 606.160(b)(5)(v})).
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We recommend that personnel training include the successful, consecutive, performance
under supervision of an appropriate number of procedures, as defined by your facility.
These procedures should result in the collection of Plateiets, Pheresis meeting relevant
compoenent specifications.

D. Product Performance Qualification for Component Collection Process

Various mechanical and biological factors may influence the plateletpheresis collection
process (i.e., the optical qualities of a donor’s plasma, the donor’s platelet count and
platelet size, vascular access, and procedure duration) (Ref. 14). The objective of
collection performance qualification is to verify that the automated blood cell separator
device performs according to the manufacturer’s claims when used, and through
appropriate testing establishes confidence that the finished product produced by the
specified process meets ail release requirements for functionality and safety (Ref. 11).
All components collected during the validation process can be released for transfusion
provided that they meet minimum specifications as defined by the manufacturer, are -
labeled appropriately, and are otherwise suitable.

Process performance qualification should include testing for the actual platelet yield, pH,

and volume; residual WBC count and percent platelet retention (for Leukocytes Reduced

components) (See Table 1). We recommend that you assess the following at each
collection site:

s actual platelet yield (platelet count multiplied by the volume):

o determine actual platelet yield at collection.

o follow the platelet pre-donation count recommendations in section IIl.B.1., and
set an appropriate target platelet yield as recommended by the automated blood
cell separator device manufacturer to maximize the likelihood that each
transfusable component contains > 3.0 x 10'! platelets and the target collection
type (single, double, triple) is achieved.

» pH as a measurement of quality after storage:

o determine pH on the date the product is issued or on the date the product expires
(outdates).

o each transfusable component should have a pH > 6.2

» percent platelet retention

o perform when the automated blood cell separator device or filtration method is
first put'into use at an establishment and/or as recommended by the automated -
blood cell separator device manufacturer.

o if leukocytes are reduced by filtration and there is access to both a pre-filtration
and post-filtration sample, calculate percent platelet retention using pre- and
post-filtration volume and cell content.

s residual WBC count: .

o perform when the automated blood cell separator device or filtration method is
first put into use at an establishment and/or as recommended by the automated
blood cell separator device manufacturer.
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“o perform within 48 hours of collection or per the manufacturer’s directions for the
cell counting methodology used (Ref. 15).
o  conduct testing on the collection (parent container) and on the individual
components from double and triple collections
* volume:
o determine the volume after removal of samples for testing (i.e., cell count,
bacterial contamination testing).
o filt each storage container consistent with the manufacturer’s
minimum/maximum specifications.
o equilibrate storage containers for double or triple collections + 10 mL, or per the
* manufacturer’s directions if different.

You also should qualify devices and perform failure investigations as follows:

¢  Devices:

o complete product performance qualification for apheresis devices from different
manufacturers, and for each model.

o obtain data from all automated blood cell separator devices at each site for initial
product performance qualification. If additional devices of the same model are
added at the facility after qualification, include qualification data in monthly QC
only.

» Failure investigation: Conduct an investigation for all component qualification
failures, and when appropriate, initiate corrective action and follow-up measures (see

21 CFR 211.192; 606.100{(c)). We understand that some failures may occur due to

conditions not resulting from a failure of the process (e.g., automated blood cell

separator device failures, donor reactions). In addition, you should:

o investigate as qualification failures residual WBC counts that exceed the
foilowing:

e single collection: > 5.0 x 10° (collection)
e double collection: > 8.0x 108 (collection), and > 5.0 x 10° (elther or both

' components)

« triple collection: > 1.2 x 107 (collection), and > 5.0 x 10 {one, two or all
three components).

o However, each transfusable component from a double or triple collection of
Platelets, Pheresis may be labeled as Leukocytes Reduced provided the residual
WBC count on the component is found to be < 5.0 x 10°. investigate collections
that fail to meet the percent platelet retention, if performed. However, the
component may be transfused if the actual platelet yield is determined subsequent
to filtration, and the component is labeled appropriaiely.

Variation in the actual platelet count might be due {o the platelet counter used and the
type of platelet count used at the time of collection (pre-donation or historic average).
However, you should select a statistically sound sample size, based on 95% confidence
that 75% of components (platelet yield) will meet the recommended results (see Table
1). For pH and recommended residual WBC count, you should select a statistically
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sound sample size, based on 95% confidence that 95% of components (pH) or
collections (residual WBC count) will meet the recommended results. Using the
binomial statistic for example, a minimum of 60 components/collections should be
tested, with zero process failures (93 tested with one process failure, 124 tested with two
process failures, etc.) to qualify the process. Determine the sample size selection before
starting the qualification process. For example, if you test 60 samples and encounter a
failure, you should not continue with the testing of an additional 33 components. If you
select a sample size of 93 and encounter a failure during testing, you may continue to
test but there should be no additional failures. Similarly, if you select a sample size of
124 and encounter two failures, you may continue to test, but there should be no
additional failures.
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10

Table 1. Product Performance Qualification Criteria for the Platelet Component
Collection Process
Test ‘Recommended Results Target' Altowable Process Failures” to achieve
recommended results for a set of N tests®
Actual platelet | > 3.0 x 10" 05%/75% % N=11 N=18 N=23
yield of
transfusable 0 1 2
component )
pHl > 6.2 9504 /05% N=60 N=03 N=124
0 1 2
Percent > 85% component 95%/95% N=60 N=93 N=124
component retention if performed
retention i 0 1 . 2
Residual WBC Single collection: 95% / 95% N= 60 N=93 N=124
count™ " <5.0x 10° collections | collections | collections
0 1 2
Double collection: 95%/95% N=60 =93 N=124
Collection: < 8.0 x 10° collections collections collections
or Components: <5.0 x 0 1 2
10° :
Triple collection: 95%/95% N=60 N=93 N=124
Collection: < 1.2 x 107 collections cellections collections
or Components: < 5.0 x 0 1 2

Process failures only; non-process ailures should be excluded.
Corrective actions for exceeding allowable process failures

» if you select a sample size of 11 and find one failure, 17 additional samples would need to be

tested with no additional failures.

s if you select a sample size of 68 and find one failure, 91 additional samples would need to he
tested with no additional failures. ¥ you seleet a sample size of 93 and find two failures, 157
additional samples should be tested with no failures, If you select 2 sample size of 124 and find

three faitures, 127 additional samples should be tested with no failures.
95% confidence that greater than 75% of the components meet the standard,

** The sample size numbers can be used in a sampling plan that should be representative of products
collected on each machine type in each facility.

WAKR

PrEETe

95% confidence that greater than 95% of the components meet the standard.
Or per the container/automated blood cell separator device manulacturer’s specifications
The stratified recommended results should ensure that the individual transfusable units will be <5.0 x

10° even with a 25% error in equilibration of the volume for double and triple collections.
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Re-Qualification/Re-Validation

Exceeding the allowable process failures of the collection process qualification may
indicate that the process is not in control. You must investigate and correct the
source of this failure (see 21 CFR 211.192, 606.1 00(c)) and should repeat validation.

The manufacturer may provide re-qualification requirements for the automated blood
cell separator device to be followed.

QUALITY ASSURANCE AND MONITORING

Quality assurance (QA) is the sum of activities planned and performed to provide confidence
that all systems and system elements that influence the quality of the component are functioning
as expected (Ref. 13). When this is demonstrated, the process is considered to be in a state of
control. Whether a process is operating in a state of control is determined by analyzing the day-
to-day process and the data for conformance with the manufacturer’s specifications and for

variability.

You must have a quality control (QC) unit that has the responsibility and authority to approve or
reject all components, containers, closures, in-process materials, packaging material, labeling
and drug products and the authority to review production records to assure that no errors have
occurred or, if errors have occurred, that they have been fully investigated (21 CFR 211.22(a)).
Thus, the QC unit’s responsibilities include the review of production records, and the review of
complaints involving the possible failure of a product to meet its specifications. (See, for
example, 21 CFR 211.22,211.192, 211.198, 606.100(c)). Please refer to FDA’s “Guideline for
Quality Assurance in Blood Establishments” (Ref. 13) for developing a QA and Monitoring
program.

A. . Standard Operating Procedures (SOPs) and Recordkeeping

- for each step in the collection of Platelets, Pheresis.

Requirements for SOPs

* An automated blood cell separator device must “perform in the manneér for

which it was designed” (21 CFR 606.60(a)) during the collection or
processing of apheresis components. Written SOPs must be maintained and
must include all steps to be followed in the collection, processing,
compatibility testing, storage, and distribution of blood and blood
components (21 CFR 606.100(b)). Therefore, you must have written SOPs

Additional Provisions Applicable to SOPs
Adverse reactions: You must have a written SOP for investigating adverse

donor-and recipient reactions (21 CFR 606.100(b)(9)). In addition, you
should have a written SOP for managing a cardiopulmonary emergency or
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any other adverse reactions associated with donation, containing steps for
contacting physicians, obtaining an emergency rescue squad response, and
transporting the donor to the hospital.

Hematocrit: If the final platelet collection contains more than 2 mL of
packed RBCs, you should attach a sample of donor blood to the platelet
storage container for compatibility testing to prevent the possibility of an
adverse reaction during transfusion. In addition, you should hold the
Platelets, Pheresis collection prior to distributing as Leukocytes Reduced
unti! a residual WBC count of the transfusable component can be determined
and found to be < 5.0 x 10°.

Component volume: You should describe how to process components in the
event the volume exceeds the automated blood cell separator device
manufacturer’s specifications. In addition, the volume in the storage
containers from double or triple collections should be within +10 ml. of each
other or per the manufacturer’s directions if different.

Samples for QC: Containers for QC samples should be attached to the
component/collection set using a sterile connecting device, to ensure the
maintenance of the closed system.

Actual platelet yield: The platelet yield from each collection of Platelets,
Pheresis should be available to provide to the transfusion facility.

pH measurement: Accurate pH measurement is time dependent, and
samples should be tested within 1 hour of sampling, or as suggested by the
manufacturer of the pH measurement system. We recommend that a pH
meter or gas analyzer be routinely used rather than pH (nitrazine) paper.
However, if you choose to determine pH measurements with nitrazine paper,
the selected paper should read in increments of one-tenth units, or it may
provide inaccurate measurements.

RBC loss: You must have a writlen SOP for your collection procedure,
including in-process precautions to measure accurately the quantity of blood
removed from the donor (21 CFR 606.100(b)(5)). You should calculate the
donor’s RBC loss, which may include the residual RBCs remaining in-the
apheresis collection set after a collection of or discontinued collection of
Platelets, Pheresis; the extracorporeal RBCs remaining in event of no RBC
rinseback; the RBC loss from collection of tubes for testing; and/or collection
of a concurrent RBC. You should record such RBC loss in the donor’s
“record, in a manner that allows tracking of cumulative RBC loss over time.
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Bacterial contamination testing: You must mainfain written SOPs and
include all steps to be followed in the testing of blood and blood components
(21 CFR 606.100(b)). Bacterial contamination testing should be performed
using a culture based methodology, and using your established procedures.

QC failures: You must thoroughly investigate any unexplained discrepancy
or the failure of a batch to meet any of its specifications (21 CFR 211.192).
You should define appropriate criteria for retesting of components, testing of
additional components, final labeling, and disposition of components that fail
to meet specifications. '

Failure investigations: (see 21 CFR 211.192; 606.100(c)) The criteria to
assess in the performance of a thorough failure investigation (including the
conclusions and foliowup) should include, but not be limited to: donor
characteristics or specifications; operation and or performance of the
collection device; adherence to SOPs; lot numbers of reagents or supplies;
sampile collection, handling, storage or shipping; operator performance,
training or competency; and cell counting instrument performance including
shifts or trends in controls.

Manufacturer’s performance specifications: You should state the
acceptable tolerance specifications for the volumes, platelet concentration,
and/or actual platelet yield for each storage container as described by the
manufacturer. You should have a procedure addressing the handling of
components that do not meet the manufacturer’s performance spec1ﬁcat|ons
(e.g., use in research or further manufacture).

Labeling:

o The final component volume stated on the labe) should be determined
after removal of samples for platelet count determination, QC, and/or
bacterial contamination testing.

o Platelets, Pheresis for transfusion should routinely-contain > 3 0x 10"

- platelets. When special circumstances warrant their use, Platelets,
Pheresis components containing less than 3.0 x 10" platelets should be
iabeled with the actual platelet content.

Component Storage:

o If Platelets, Pheresis are stored at 20 to 24 °C, you must maintain a
continuous gentle agitation throughout the storage period (21 CFR
640.25(a)). You should describe how temperature and agitation will be
monitored, and the disposition of platelet components that are not stored
properly.

o You must follow the automated blood cell separator device
manufacturer’s directions for use (21 CFR 606.60(a)). If sterile
connecting an additional container(s) is necessary, use a container(s)
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designed to achieve and protect a sterile conduit. Because of differences
in container specifications, you should use containers from the same
manufacturer.

3. Recordkeeping

All recordkeeping requirements of 21 CFR Part 606, Current Good
Marufacturing Practice for Blood and Blood Components, Subpart I (Records and
Reports); Part 211, Current Good Manufacturing Practice for Finished
Pharmaceuticals, Subpart J (Records and Reports); and applicable provisions of
21 CFR 640.20 through 640.27, must be met.

Donor Moenitoring
L. Platelet Counts

If the platelet count is known,Ayou should notify your Medical Director when a
donor has a post collection platelet count less than 100,000/uL., and you should
defer the donor until his/her P]ate]et count has returned to at least 150,000/uL.

Transient decreases in platelet counts have been reported in donors undergoing |
multiple collections of Platelets, Pheresis (Ref. 16). You should periodically
review a donor’s records to monitor platelet counts.

2. Adverse Reactions in Donors

Records must be maintained of any reports of complaints of adverse reactions
regarding cach unit of blood or blood product arising as a result of blood
collection or transfusion and a thorough investigation of each reported adverse
reaction must be made (21 CFR 606.170(a)).

3. Red Blood Cell Loss

» Per collection:

o If the collection procedure needs to be discontinued for any reason before
completion, and if the Operator’s Manual allows, you should attempt to
return RBCs to the donor.

o Deonor eligibility based on RBC loss (with or without RBC rinseback, and
including all other types of donation} is described in Table 2. '
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Table 2: Recommendations for donor eligibility based on RBC loss per collection

Donor’s Initial Donor’s Second Eligibility
packed RBC loss packed RBC loss
within 8 weeks
Less than 200 mL No donation or No deferral of donor for packed RBC loss;
total from initial |} frequency of donation of Platelets, Pheresis
and second loss as discussed in section II1.B.2
less than 200 mL
Less than 200 mL More than 200 mL | Donor is not eligible to donate for 8 weeks
' but less than 300 | from 2™ loss
mL total :
More than 200 mL - | NA Donor is not eligible to donate for 8 weeks
but less than 300 mL from initial loss
Less than 200 mL Total ioss from Donor is not eligible to donate for 16 weeks

initial and second | from the 2™ loss
loss of more than

300 mL

300 mL ormore

NA Donor is not eligible to donate for 16 weeks

from initial loss.

>

C.
5

Per 12 months:

Under 21 CFR 640.3(b), a person may not serve as a source of Whole Blood
more than once in § weeks. In any such assessment, and in assessing a
donor’s RBC loss during the past rolling 12-month period, the RBC loss
associated with the collection of Platelets, Pheresis, and including any other
donation type (i.e., Whole Blood, RBC by apheresis), should also be
considered. '

Total plasma volume loss per 12 months:

The maximum volume (excluding anticoagulant) collected from a donor
during a rolling 12-month period, and including any other donation type (i.e.
Whole Blood, plasmapheresis) should not exceed:

o 12 liters {12,000 mL) for donors weighing 110 — 175 1bs

o 14.4 liters (14,400 mL) for donors weighing more than 175 lbs

(Ref. 2).

Component Testing

Component Specification Check

Actual platelet yield {(volume x platelet count) must be determined after each
coliection (21 CFR 211.103).

Weight/volume conversion is necessary to determine the volume of each
collection. To convert weight to volume, divide the weight of the collection
(the total weight minus the weight of the bag) by the specific gravity (1.03).
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* Bacterial contamination testing: You should perform bacterial testing as
specified by the storage container manufacturer (j.e., 7-day storage of
Platelets, Pheresis, Leukocytes Reduced).

2. QC Monitoring

Under 21 CFR 211.160(b), laboratory controls must include the establishment of
scientifically sound and appropriate specifications, standards, sampling plans and
test procedures to assure that components and products conform to appropriate
standards. One example of a scientifically sound statistical sampling and
analytic plan is based on a binomial approach (see Table 1: Product Performance
Qualification Criteria for the Platelet Component Collection Process). The
sampling sizes described in Table 1 will confirm with 95% confidence a < 5%
non-conformance rate for pH and residual WBC count, and < 25% non-
conformance rate for actual platelet yield.

However, other statistical plans may also be appropriate, such as the use of scan
statistics,

As part of your QC protocol you should:

» define a plan for non-selectively identifying collections to be tested. This
should ensure testing of components collected on each individual automated
bloed cell separator device, each collection type, and each location.

» define sampling schemes for actual platelet yield (including voiume

. determination) and pH, and residual WBC. We recognize that these sampling
schemes may be mutually exclusive. However, the platelet yield of the
collection (and designation of single, double or triple) should be made prior
to performing the residual WBC count QC.

* testactual platelet yield (platelet count times the volume) and pH at the
maximum allowable storage time for the container system used (or
representing the dating period).” Title 21 CFR 640.25(b) specifies that QC
testing, including platelet count and measurement of actual plasma volume,
be performed at the end of the storage period. We believe that such testing
may be conducted “at issue” or within 12 hours after expiration. In addition,
actual platelet yield and pH testing may be conducted on one storage
container of a double or triple collection. . :

* include the residual WBC count (Ref. 1) for Leukocytes Reduced collections,

. if manufacturing leukocytes reduced products. )

o Perform the residual WBC count on the collection. For the purpose of
labeling as Leukocytes Reduced (see 21 CFR 606.121(c)(1)), you may
also perform a residual WBC count on the transfusable units for double
and triple collections that fail the collection acceptance criteria listed (see
below in this section).
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o Test for the residual WBC count within 48 hours after collection (Ref.
15), or per the manufacturer’s directions for the cell counting
methodology, to reduce aberrant results due to cellular deterioration and
clumping. . .

o Test for percent platelet retention, if leukocytes reduced by filtration.

* describe the criteria for investigation of failures during QC, including the
factors to consider in categorizing a failure as process or non-process.
* have a method to document all calculations and test results.

We recommend that you consider the following QC results to be acceptable:

» pH>6.2. If one component from a double or triple collection is found to
have a pH < 6.2, the corresponding component(s) from the collection should
be retrieved and/or quarantined until they are tested and found to be
acceptable, ‘
transfusable Platelets, Pheresis components > 3.0 x 10! platelets.

¢ residual WBC count:

o Single collection: <5.0x 10° WBC

o Double collection: < 8.0 x 10° WBC
Note: If> 8.0 x 10°, but each transfusable component is < 5.0 x1 06, this
13 not considered a collection failure.

o Triple collection: <1.2x 1¢’
Note: If>1.2 x 107, but each transfusable component is < 5.0 x10°, this
is not considered a collection failure. _

* percent platelet retention should be > 85% or per the manufacturer’s
specifications. Components with < 85% platelet retention may be distributed,
but a failure investigation should be performed.

» negative for bacterial contamination testing, when performed. -

D. Equipment/Supplies

Equipment must be observed, standardized, and calibrated on a regularly scheduled basis
as prescribed in the Standard Operating Procedures Manual (21 CFR 606.60(a)). Such
equipment includes, but may not be limited to, the automated blood cell separator
device, cell counting instrument(s), pH meter, scales and sterile connector.

All supplies (including containers) and reagents must meet all of the requirements
described in 21 CFR 606.65.

E. Operator Training
Operators must have adequate training, education and experience, or combination

thereof, to assure competent performance of their assigned functions
(21 CFR 606.20(b)}. We recommend that assessment of operators include scheduled
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competency assessment and pr@ﬁciency testing. In addition, we recommend that you
develop and document appropriate training on component preparation and/or machine
maintenance as updated information becomes available (Ref. 12).

F. Quality Monitoring
You should assess the following:

» total component volume and equal distribution of volume in double and triple
.component collection containers. This assessment should include checking the
performance of the scale; the use of the tare weight of the empty containers/tubing;
and the weight/volume conversion.

» component bacterial contamination testing: Rates of bacterial contamination of
plateletpheresis should be monitored, and bacterial contamination rates that exceed
1:3000 (Refs. 10 and 12) should be investigated. ‘

. PROCESSING AND TESTING

A Processing

Platelets, Pheresis must be processed as described in 21 CFR 640, Subpart C — Platelets

(21 CFR 640.20-640.27).

B. Communicable Disease Testing

- Donations of Platclets, Pheresis must be tested for communicable diseases (21 CFR

610.40, 640.5(a) through (c), 640.23). Platelets, Pheresis may be released or shipped
prior to completion of communicable discase testing in accordance with
21 CFR 610.40(g).

You must test donations of human blood and blood components from a donor whose
donations are dedicated to and used solely by a single identified recipient except that, if
the donor makes multiple donations for a single identified recipient, you may perform
such testing only on the first donation in each 30-day period (21 CFR 610.40(c)(1)(i}).

C. Expiration Date

The dating period for Platelets, Pheresis collected using an FDA cleared or approved
collection container under a closed or functionaily closed system will be specified by the
collection container manufacturer,

In accordance with such instructions and our recommendation, Platelets, Pheresis

collected in an open system expire 24 hours from the termination of the procedure if the
integrity of the hermetic seal is broken during processing.
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If the integrity of the hermetic seal is broken after collection, the Platelets, Pheresis
expire 4 hours from the time of the integrity violation, or at the original expiration date,
whichever is earlier (21 CFR 606.122(1)(2)). -

IX. LABELING

An instruction circular must be available for distribution if the product is intended for
transfusion (21 CFR 606.122).

Y our container labels must comply with 21 CFR 606.121 and 610.60.
In addition:

¢ The label shouid inciude the estimated amount of anticoagulant in the component container.

e Plateiets, Pheresis components for transfusion, containing less than 3.0 x 10" platelets per
storage container, should be labeled with the actual platelet content.

» A component from a double or triple Platelets, Pheresis may accurately be labeled as
Leukocytes Reduced when the residual WBC count of the collection is > 8.0 x 10° (double)
or> 1.2 x 107 (triple) 1F the transfusable component is tested and found to have a residual

. 'WBC count < 5.0 x 10°,

» Platelets, Pheresis may be labeled (i.e., tie-tag) with the residual WBC count if counted and
found to contain < 1.0 x 10°.

X. REPORTING CHANGES TO AN APPROVED BIOLOGICS LICENSE
APPLICATION (BLA)

Licensed establishments must report changes to their approved application(s) in accordance with
21 CFR 601.12, For assistance in reporting your changes see FDA’s “Guidance for Industry:
Changes to an Approved Application: Biological Products: Human Blood and Blood
Components Intended for Transfusion or for Further Manufacture.” The information below is
intended to assist you in determining which reporting mechanism is appropriate for a change to
your approved BLA, as it applies to the manufacture of Platelets, Pheresis. You should
prominently iabel each submission with the reporting category under which you are reporting
your change, e.g., “Prior Approval Supplement;” “Supplement - Changes Being Effected in 30
Days;” “Supplement - Changes Being Effected;” or “Annual Report.”

A. Prior Approval Supplement (PAS): Changes Requiring Supplement
Submission and Approval Prior to Distribution of the Product Made Using
the Change (Major Changes) (21 CFR 601.12(b})

Under 21 CFR 601.12(b), changes that have a substantial potential to have an adverse
effect on the identity, strength, quality, purity, or potency of the product as they may
relate to the safety or effectiveness of the product must be reported to FDA in a Prior
Approval Supplement (PAS).
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Under this standard, the following kinds of manufacturing changes would fall within this
category, warranting submission of your request to implement the following changes to
your approved BLA as a PAS:

if you currently hold an unsuspended, unrevoked BLA to manufacture blood
components other than Platelets, Pheresis; and you intend to manufacture and
distribute Platelets, Pheresis under that license.

if you are currently approved to manufacture Platelets, Pheresis at a specific facility,
and you intend to manufacture Platelets, Pheresis at a different facility, not under an
approved Comparability Protocol. To submit a request for a Comparability Protocol
see below.

if you are approved to manufacture Platelets, Pheresis, but intend to change your
manufacturing process in a manner that presents a substantial potential for an

adverse effect on the product. FDA believes that such manufacturing changes

include: change in storage conditions; change in anticoagulant; leukocyte reduction;
and collection of an additional or different product.

if you intend to collect Platelets, Pheresis using an automated blood cell separator
device new to the market or new to your establishment. '

if you are requesting approval for a Comparability Protocol. The Comparability
Protocol described in 21 CFR 601.12(¢) is a supplement that describes the specific
tests and validation studies and acceptable limits to be achieved to demonstrate the
lack of adverse effect for specified types of manufacturing changes on the identity,
strength, quality, purity, or potency of the product as they may relate to the safety or
effectiveness of the product. A new Comparability Protocol, or a change to an
existing one, requires approval from FDA prior to distribution of the product which,
if approved, may justify a reduced reporting category for the particular change
because the use of the protocol for that type of change reduces the potential risk of
an adverse effect (21 CFR 601.12(e)). .

A Comparability Protocol is appropriate, but not required, if you wish to add

multiple collection facilities under your direction and control, using the same process
10 manufacture Platelets, Pheresis. If you request approval for a Comparability
Protocol, you should describe the procedures and processes that each new collection
facility will implement to ensuré conformance with the Comparability Protocol. You
may identify one or more collection facilities for the purpose of validation and K
submission of the Comparability Protocol and supporting data to CBER for review.
Approval of such a Comparability Protocol for future collection facilities justifies a
reduced reporting category for the particular change because the use of the protocol
for that type of change reduces the potential risk of an adverse effect.

If you are using an approved Comparability Protocol, you should routinely review

the procedures and specifications in the Comparability Protocol to assure that they

remain current and consistent with the applicable application and current guidance.
If modifications are required, you should contact FDA to discuss the change and to
determine the appropriate reporting category.
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"o We consider the recommendations in this guidance document to provide appropriate
criteria for a biologics license application or supplement for Platelets, Pheresis. You-
may use an alternative approach if such approach satisfies the requirements of the
applicable statutes and regulations. Your alternative procedure(s) may be acceptable
if you demonstrate that the resulting Platelets, Pheresis components meet applicable
standards. We have determined that it may be adequate to determine the actual
platelet yield at collection, and that re-determination of the actual platelet yield at
issue or outdate is unlikely to provide additional relevant information. If you choose.
to discontinue determining the platelet count for QC testing as described under
21 CFR 640.25(b)(1), you must submit a request for an alternative procedure under
21 CFR 640.120. :

You must not distribute in interstate commerce blood components made using a changed
manufacturing process requiring a PAS until you have received our approval of your
PAS (21 CFR 601.12(b){(3).

B. Changes Being Effected in 30 Days (CBE-30) Supplement: Changes
Requiring Supplement Submission at Least 30 Days Prior to Distribution of
the Preduct Made Using the Change (21 CFR 601.12(c))

Under 21 CFR 601.12(c), changes that have a moderate potential to have an adverse
effect on the identity, strength, quality, purity, or potency of the product as they may
relate to the safety or effectiveness of the product must be reported to FDA in a Changes
Being Effected in 30 days (CBE-30)} supplement.

You must submit your request to implement manufacturing changes with a moderate
potential for an adverse effect to your approved BLA as a CBE-30 supplement under 21
CFR 601.12(c). The manufacturing changes described below are examples of changes
that we believe fall within this category:

» certain software and hardware upgrades provided by the manufacturer to your
-cleared or approved automated blood cell separator device

« addition of concurrent plasma collection

» implementation of a new collection facility under an approved Comparabllxty
Protocol

You may distribute your blood components made using the change requested in your
CBE-30 supplement in interstate commerce 30 days after we receive your supplement,
unless we notify you otherwise (21 CFR 601.12(c)(4)). :

C. Submission Inclusion Documents

1. PAS: To comply with the requirements in 21 CFR 601.12(b)(3), the fo]]owing.must
be included in the supplement:
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» identification of the components invoived (e.g., single plateletpheresis component,

double plateletpheresis components, and/or triple plateletpheresis components) and
* manufacturing site(s) or area(s) affected, and a detailed description of the

manufacturing change (including device collection technology and the collection
protocol(s)) (21 CFR 601.12(b)(3)(i) through (iii)). We recommend that this
information be documented in a cover letter and FDA Form 356h. To permit
assessment of the manufacturing change we recommend .including copies of the
following SOPs:

collection _

informed consent

labeling including labels

donor qualification, deferral and adverse event follow-up

a description of training (or an example of training documents)

component manufacturing

monitoring donor RBC and plasma loss

failure investigation

quality control including sampling scheme, sample handling, tracking and

trending )

equipment standardization/calibration

o quarantine and disposition of unsuitable products

O 00000 O0CO0O0

(o}

Additionally, we recommend that the following SOPs, if already approved for other
blood collection activities and unrevised, would not need to be submitted:

o sample preparation

o component storage and shipping

o donor arm preparation

¢ product labeling for each’ component, if changed (21 CFR 601.12(f)). We
recommend submitting a Form FDA 2567 including Circular (unless already on file
at FDA)

» areference list of relevant SOPs (21 CFR 601.12(b)(3)(vii))

« relevant validation protocols and data (21 CFR 601.12(b)}(3)(vi)). We recommend a
summary of the validation protocol, including failure investigations.

» a description of the methods used and studies performed to evaluate the effect of the
change and the data derived from such studies (21 CFR 601.12(b)(3)(iv) through
(v)). We recommend submitting the following information and data:

o the device manufacturer

the device type

blood unit number -

component description (i.e., leukocytes reduced)

date of collection

date of testing

result interpretation(s)

the identity of the person performing the testing

0 00000
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o the identity of the collection facility
o evidence of QA oversight, and
o expected component specifications.

Additionally, we recommend two months of QC data for actual platelet yield and
volume, pH, and residual WBC count (if requesting approval for Leukocytes
Reduced platelets).

We further recommend that you provide an agreement to summarize bacterial
contamination testing results for the firsi two hundred and fifty (250) Platelets, Pheresis
collections in your Annual Report.

2.

Comparability Protocol: If you are an establishment with multiple manufacturing
sites and wish to submit a comparability protocol to justify a reduced reporting
category for a manufacturing change at multiple sites (see Section X.C.4 below), you
must submit that protocol as a PAS (21 CFR 601.12(e)). In addition to the
information listed in Section X.C.1 above , we recommend that you include the
following:

implementation plan _
proposed reporting category for changes made under proposed Comparability
Protocol :

CBE-30 submissions (excluding new facilities under an approved Cofnparabiiity
Protocol): Under 21 CFR 601.12(c)(3} and 601.12(b)(3)(i) through (vii), the
following information must be included in your CBE-30 submission:

identification of the Platelets, Pheresis components involved (e.g., single
plateletpheresis component, double plateletpheresis components, and/or triple
plateletpheresis components) and manufacturing site(s) or area(s) affected, and a
detailed description of the proposed manufacturing change (including device
collection technology and the collection protocol(s)). We recommend that you
document this information in a cover letter and FDA Form 356h. To permit
assessment of the documented manufacturing change, we recommend that you
include copies of any new or revised SOPs.

relevant validation protocols and data. We recommend that you submit a summary
of the validation protocol, including failure investigation.

the data derived from such studies. We recommend two months of QC data for
actual platelet yield and volume, pH, and residual WBC count (if requesting
approval for Leukocytes Reduced platelets).

CBE-30 submissions for new facilities under an approved Comparability Protocol:

To comply with 21 CFR 601.12{c)(3) and 601.12(b)(3)(1) through (vii), the
following information must be included:
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» identification of the components involved {e.g., single plateletpheresis component,
double plateletpheresis components, and/or triple plateletpheresis components) and
new manufacturing site(s) or areas(s) affected, and a detailed description of the
proposed implementation plan (manufacturing change including device collection
technology and the collection protocol(s)). Additionally, we recommend that this
information be documented in a cover letter and FDA Form 356h.

+ relevant validation protocels and data. We recommend a summary of the validation
-protocol, including failure investigations to meet the requirement. '

s the data derived from studies. We recommend two months of QC data for actual
platelet yield and volume, pH, and residual WBC count (if requesting approval for
Leukocytes Reduced platelets).

In addition, you should include the submission tracking number (STN) of the approved
Comparability Protocol, or the STN(s) of changes to the SOPS associated with an
approved Comparability Protocol.

D. Submission of Platelets, Pheresis Sample(s) to CBER

To obtain a biologics license under Section 351 of the Public He;ﬂt’h Service Act for any
biological product, the manufacturer must submit an application to CBER, and sample(s)
representative of the product must be listed in the application (21 CFR 601.2(a)).

We recommend that:

» applicants with no prior experience in the collection of Platelets, Pheresis schedule
submission of Platelets, Pheresis products to CBER.

« applicants who submit a CBE-30 for an additional facility under an approved
Comparability Protocol generally would not need to submit Platelets, Pheresis
products to CBER.

CBER may request the submission of product samples by other applicants, as necessary,
during the review process or at any other time (21 CFR 610.2(a)).

L. Shipping Platelets, Pheresis Sample(s) to CBER

If CBER has requested you to submit a Platelets, Pheresis sample(s) to CBER, you
should contact CBER Division of Hematology, Laboratory of Cellular Hematology at
(301) 496-2577 to schedule delivery of the products to arrive prepaid. Platelets, Pheresis
sample(s) should be shipped to the following address between 8:30 a.m. and 4:00 p.m.
Monday through Friday, excluding Federal holidays:
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Center for Biologics Evaluation and Research (CBER)
Food and Drug Administration

8800 Rockville Pike

Building 29, Room 323

Bethesda, Maryland 20892

We recommend that you enclose a pre-paid, seif-addressed shipping label to allow return
of shipping boxes and coolants, if desired.

We recommend that you ensure that the Platelets, Pheresié sample(s) arrives at CBER
prior to the expiration time. The Platelets, Pheresis sample(s) should not expire on
Friday or Saturday at midnightF or at midnight on the day before a Federal holiday.

Labeling and processing, including required testing for evidence of infection due to '
communicable disease agents (21 CFR 610.40), should be complete prior to shipment.

When shipping to us, you shouid follow your SOPs for collection, processing, storage
and distribution of blood components intended for transfusion.

XI. CONTACT INFORMATION

You may direct questions specific to Platelets, Pheresis application submissions to the Division
of Blood Applications. You may also direct questions to the Office of Communications,
Training, and Manufacturers Assistance (OCTMA) as an initial general point of contact.
Submit all registration forms (Form FDA 2830) and licensure applications/supplements to the
Director, CBER.
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Table 3: FDA Contact Information

Submissions:
Registrations
License Applications

Director, Division of Blood Applications

Center for Biologics Evaluation and Research, HFM-370,
Food and Drug Administration, '

c/o Document Control Center, FIFM-99,

1401 Rockville Pike, Suite 200N,

Rockville, MD 20852-1448.

General Questions

| Director, OCTMA, HFM-40,

Food and Drug Administration,

c/o Document Control Center, HFM-99, .
1401 Rockville Pike, Suite 200N,
Rockviile, MD 20852-1448,

Voice (301) 827-2000; Fax (301) 827-3843.

Application Submission

Director, Division of Blood Applications,
Center for Biologics Evaluation and Research, HFM-370,
Food and Drug Administration,
c/o Document Control Center, HFM-99,
1401 Rockville Pike, Suite 200N,
Rockville, MD 20852-1448,
Voice (301) 827-3543; Fax (301) 827-3534.

Platelets, Pheresis Samples to
CBER

Center for Biologics Evaluation and Research (CBER)
Food and Drug Administration

8800 Rockville Pike

Building 29, Room 323

Bethesda, Maryland 20892
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BLOOD DONORS AND BLOOD COLLECTION

Statistical analysis of inappropriate results from
current Hb screening methods for blood donors

Virge James, Keith F. Jones, Elizabeth M. Turner, and Robert J. Sokol

BACKGROUND: The objective was to apply statistical
analysis to the false passes and fails that-occur with the
primary and secondary Hb-screening methods used at
blood-donor sessions.

STUDY DESIGN AND METHODS: Venous samples
from 1513 potential donors who had undergone primary
CuS0, screening using capillary blood (Hb cut-ofls:
women, 125 g/t; men, 135 g/L) were tested at the ses-
sion by a secondary method (HemoCue; cut-oifs:
women, 120 g/L; men, 130 g/L} and agaim at the base
laboratory using another system (Beckman Coulter
General S system), which generated the “true” Hb
value.

RESULTS: False-pass and -fall rates for women and
men, respectively, were 11.2 and 6.3 percent (womeny)
and 5.2 and 1.8 percent (men) for CuSQOy; 1.9 and 3.7
percent (women) and 1.5 and 0.4 percent {men) for He-
moCue; and 2.7 and 2.4 percent (women) and 1.8 and
0.2 percen {men) for a combined procedure that mim-
icked current practice of only testing CuSQ, fails by
HemoCue.

CONCLUSION: CuSQ, Hb screening gives large num-
bers of false passes, particularly in women. Using ve-
nous samples, the majority correctly pass at the lower
HemoCue cut-offs. The current dual-testing policy ap-
pears convenient for doror sessions, but because small
percentages of false passes and fails represent large
numbers of donars, every effort should be made fo im-
prove the accuracy of Hb screening.

400 TRANSFUSION Volume 43, March 2003

otential blood donors who attend donor ses-
sions in the Trent Region (situated in the Fast
Midlands, UK) initially undergo a health-
screening survey. After passed this survey, they
are subjected to primary Hb screening by the CuSO,
gravimetric method carried out on finger-prick capillary
blood,- the cut-off levels for donation being set to corre-
spond to Hb values of 125 g per L for women and 135 g
per L for men.!3 To optimize blood-collection rates, UK
regulations allow individuals who fail the primary CuSO,
test to continue with the donation process if they pass the
secondary Hb screening performed on a predonation ve-
nous sample using the HemoCue system.245 With this
method, donor acceptance or rejection is set at lower Hb
levels: 120 g per L for women and 130 g pex L for men.
We have recently become concerned that some do-
nors are being bled inappropriately with these screening
methods, whilst others with an acceptable Hb level are
failing the tests. The purpose of this study is to determine
whether this is the case and how to quantitate the prob-
lem by applying statistical analysis to the primary and
secandary Hb-screening procedures used at our donor
sessions, comparing thern with a standard Hb measure-
ment.

MATERIALS AND METHODS

Studies were carried out on potential volunteer blood do-
nors attending routine donor sessions held throughout
the Trent Region. Al participants were fully informed of
the purpose of the project and gave signed consent. The
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study had been formally approved by the Trent Multicen-
tre Research Ethics Committee,

To avoid bias when selecting individual subjects for
the study, a simple systematic sampling scheme was used
at each donor session. Before screening, every n'® poten-
tial donor was approached for consent to enrcil in the
trial. If an individual declined, each subsequent person
was approached until one consented. Subsequenily, the
next n'™ individual was approached and so on. The value
of n was controlled by the transfusion service staff at the
screening station.

During quiet periods, n could be set at 1 so that every
potential donor could be approached. During busier pe-
riods a larger value of i1 could be set, and at exceptionally
busy times, sampling could be discontinued completely
to avoid delaying the session.

Venous blood samples were collecied from 730
women and 783 men who were potential donors who had
undergone the primary CuS0, gravimetric Hb-screening
test. All the venous samples, which included those from
individuals who passed and failed CuS0O, screening, were
taken before any blood dunation and tested at the donor
session by the HemoCue method. These machines ave
calibrated to the International Council for Standardiza-
tion in Haematology standard. The HemoCue results
were used to construct a hypothetical screening test and
were expressed as either a pass or fail in respect to cut-off
Hb values of 120 g per L for women and 130 g per L [or
men.

A combined procedure that followed current practice
was also applied. Thus, respondents were initially
screened on the standard CuSO, test; those who passed
were deemed to have passed the combined procedure.
Those who failed the CuS0, test were considered to have
passed the combined procedure if a subsequent He-
moCue result was at least 120 g per L for women and 130
g per L for men.

The venous samples were tested again at the base
laboratory, with the Beckman Coulter General-S system
(Beckman Coulter, High Wycombe, UK}). These results
were deemed to be the "true” Hb values against which
the resulis of the CuS0Q,, HemoCue and combined pro-
cedures could be compared.

ANALYSIS OF BLOOD DONOR Hb SCREENING

nial age bands and then testing to determine whether
reweighting of the age-stratified data was necessary. This
was achieved by chi-squared tests, comparing test and
whole donor population data, and by a one-way ANOVA
conducted for each of the women and men data sets with
various Hb counts as the dependent variable and age
category as the factor of interest.

The need to reweight was confirmed by both tests. A
chi-squared value of 54.88 (p < 0.0001, df = 10) in respect
to age distribution for women indicated that the test
sample was severely under-represented in the 17 to 30
years age range, whereas for the age distribution for
men, a chi-squared value of 18.60 (p < 0.046, df = 10)
showed the test sample was under-represented in the
20-and-under ages. For the ANOVA, I values of 3.00 (df =
10,724, p = 0.001) for women and 2.23 (df = 10,782, p =
0.015) for men conlfirmed that in each case, Hb varied
with age.

Reweighting te give reasonable donor population es-
timates was therefore carried out by calculating the
stratified sample proportion of individuals possessing the
appropriate attribute, together with its SE. This propor-
tion is an unbiased estimator of the true populution pro-
portion possessing the desired attribute.®? All values and
standard errors were obtained using a statistical software
package (SAS, SAS Institute, Cary, NC), and all propor-
tipns and standard errors were converted to percentages
by multiplying them by 100.

The results of each screening test were compared to
baseline Beckmun Coulter Hb vahies of 125 g per L -
{(women) and 135 g per L (men} for the CuS0, test
and 120 g per L {women) and 130 g per L (men) for the
HemoCue and combined procedures. The “false-pass”
rates (i.e., the percentages of potential donors who would
pass the relevant screening test but would fail the base-
line Beckrman Coulter test) were of particular interest,

RESULTS

Table 1 shows the results of the CuSO, Hb screening comn-
pared with the baseline Beckman Coulter values of 125 g
per L (womeén) and 135 g per L (men). Table 2 (women)

Siatistical methodology
In view of the known differences in Hb

TABLE 1, Resulls of CuSO, screening test compared with Beckman
Coulter baseline at Hb leveis of 125 and 135 g per L for women and
men, respectively: population percentage estimates, stratum weighted

levels between men and women, data
for the different sexes were analyzed CusS0
separately. Because donor characteris- | resyit

by age
Women Men |
Beckman Estimalted Estimalted
Coulter result  perceniage SE percenfage  SE

tics would be likely to vary considerably Fail Fail 12.4 13 ag 0.7
between individual donor sessions, any Fail Pa;s 6.3 0.9 1.8 0.5

. . : : Pass Fail 1.2 1.3 5.2 0.8
sampling blases with respect te doner | o .o Pass 704 18 550 i1
age were adjusted by stratifying data for

Correct classification (%) 825 g3.0

both men and women into quinguen-
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TABLE 2. Results of screening tests for women compared with Beckman
Coulter baseline Hb level of 120 g per L: population percentage
estimates, stratum weighted by age )

Beckman CuS0, HemoCue Combined

Screening test Coulter  Estimated Estimated Estimated
result testresult percentage SE percentage SE percentage SE
Fail Fail 6.0 1.0 6.0 0.9 53 0.9
Fail Pass 12.7 1.3 3.7 0.7 2.4 06
Pass Fail 1.9 0.6 1.9 06 = 27 07
Pass Pass 79.4 1.6 ag.4 1.3 89.6 1.2
Correct .

classification (%) . 85.4 94.4 . 849

TABLE 3. Results of screening tests for men compared with Beckman
Coulter baseline Hb level of 130 g per L: popuiation percentage
estimates, stratum weighted by age

The primary purpose of Hb screen-
ing is donor protection, preventing an
anemic individual from exacerbating
their condition with potential ill effects.
The secondary purpose is to ensure the
patient receives a minimum infused Hb
dose per RBC transfusion. Screening
also acts as a nonspecific measure of
the general health of the donor and
may identify some conditions which
could potentially be harmful to the re-
cipient.2

Protocols with set cut-offs are not
without problems: they cause adminis-
tration and guality control costs, denor
inconvenience, expense and anxiety as
a result of medical follow-up of defer-

Beckman Gus0, HemaCue Combined
Screening lest Coulter  Eslimated Estimated Estimated rals, as well as permanent loss of do-
result lest result  percentage SE  percentage SE  percentage SE nors. Additionally, cut-offs need to be
Fail Fail 22 05 2.0 0.5 17 0.5 set to maximize donor safety but be
Fail Pass 3.6 0.6 0.4 D2 0.2 02 B , s
Pass Fail g 0.4 15 04 18 05 balanced against the system’s ability to
Pass Pass 930 09 %2 07 963 o7 | collect an adequate blood supply, a
Correct particular concern when trying to ex-
Hi H oy - 3 .
classification (%) 5.3 9.2 9.0 clude women with iron deficiency. Hb

and Table 3 {men) give the results of the individual
CuS0, and HemoCue screening tests and of the com-
bined procedures, comparing them with Beckman
Coulter baseline vatues of 120 g per L for women and 130
g per L for men.

DISCUSSION

The UK requires a predonation Hb screening to be car-

ried out on all potential donors, and only individuals with

an Hb level at or greater than 120 g per L for women or
130 g per L for men proceed to donate.®® However, ac-
curacy of Hb-screening procedures at blood-donor ses-
sions may be a problem, and our study, by quantitating
this, provides data for informed debate (Tables 1-3). It
also shows how such studies may be approached in the
future. In the present case, statistical apalysis without the
need to reweight would have required an even larger
sample size. This would have been impractical because
the length of time it took (o obtain the informed consent
required by the Ethics Committee had a deleterious effect
on the efficient running of many donor sessions, particu-
larly busy ones. As a result, the test sample was not rep-
resentative of the donor population as a whole. This, and
because of clustering of sessions, made it important to
reweight the data so that the test population truly re-
flected the whole donor population with regard to factors
that affect screening outcomes, such as age and sex. Re-
weighting necessitated expressing the results in propor-
tions (percentages) rather than as raw figures.

402 TRANSFUSION Volume 43, March 2003

reference ranges vary with age, race,
and sex, and are affected by altitude,
smoking, and the site from which the sample is taken.?1¢
It has been suggested that, rather than having set cut-off
values, a standard should be established whereby blood
donations contain a “minimum Hb dose” of 50 g; this
would allow individual blood centers to evaluate the ap-
propriate safe Hb cut-off for their donors.?

The CuS0, gravimetric test has been the method of
choice in the UK for primary Hb screening of potential
blood donors for many years. It is fast, inexpensive, does
not require a venous sample, and, although rigorous
training and constant monitoring of session staff is nec-
essary, does not need trained laboratory personnel. It
does not, however, give a quantitative result, has a sub-
jective endpoint, is difficult to quality control, and
presents problems with the disposal of biohazardous ma-
terial.? Although very anemic donors can, o occasion,
pass the CuS0, test,!! early reports suggested that the
CuS0, method tended to give inappropriate failures, and
thus significant numbers of such failed donors could be.
recovered with a revised Hb range or if an alternative
screening method was applied.2

This is the rationale for the primary and secondary
Hb-screening tests used in the UK. 1t is supported by
several studies that show that many units of blood can be
collected that would otherwise be lost. Figures of be-
tween 11 and approximately 50 percent recovery of do-
nations with secondary screening are guoted.2'%4 The
lowering of the cut-off Hb values for the secondary
screening also helps. In one study, 29 percent of failed
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donors passed the secondary test {HemoCue) at Hb cut-
offs of 125 and 135 g per L (women and men, respec-
tively); but with the cut-offs reduced to 120 and 130 g per
L, this figure increased to over 44 percent.'

Initially there was concern that such a high propor-
tion of denors, 11.2 percent of women and 5.2 percent of
men in the present study, inappropriately pass the CuS0O,
screening test {Table 1); and, it should be noted that at

these higher baselines, a HemoCue screening test would,

have considerably reduced the false-pass rates. Thus, the
high false-pass rates in Table 1 do not mean that there is
a similar proportion of donors being bled inappropri-
ately. Examination of Tables 2 and 3 show that at base-
lines of 120 and 130 g per L., the CuS0, screening tests
exhibit conservative false-pass rates similar in magnitude
to the HemoCue procedure; only 1.9 percent of women
and 1.3 percent of men who pass the CuSQ, test have Hb
levels less than 120 and 130 g per L, respectively, and
should have been rejected as donors, indicating that, in
prictice, the current CuS0, cut-off levels can be toler-
ated. (The higher false-fail rates with the Cus0, test in
Tables 2 and 3 are due to the higher cut-off setlings.)
Tables 2 and 3 show that, had it been used in isola-
tion, the HemoCue procedure would have classified 944
percent of women and 88.2 percent of men correctly at
Hb levels of 120 and 130 g per L, respectively. Although
this would appear to offer an improvement on the CuSQ,
test (set at 125 and 135 g/L. for women and men, respec-
tively), at present, the HemoCue procedure would be dif-
ficult 1o apply as a primary screening test on every po-
tential donor because venous samples are preferred at
our sessions. {HemoCue can be used on finger-prick
bload, but capillary samples are known to give unrchiable
results'®15 with all technologies and-are thus unsuitable
for secondary screening of blood donors.} Taking a ve-

~ nous sample from each person before donation could

prove unacceptable to donors, slow down the donation
process, as well as increase costs. Many studies have

shown the excellent correlation between HemoCue and

standard photometric methods in the laboratory,»*"*® and
indeed we found the same in a prestudy evaluation of the
analyzers used in this project. (In addition, HemoCue has
a theoretic advantage over other photometric methods in
that it incorporates a turbidity control, allowing more ac-
curate results on lipemic samples.?) However, previous
work has shown that accurate measurement of Hb level
using the HemoCue system is difficult to achieve in the
field.’92% There are several possible reasons for this; they
include inadequate mixing of specimens,!® sampling
techniques, and operator performance,?® rather than
problems inherent to the methodology, and studies have
shown that meticulous attention to sample mixing, mode
of filling the cuvette, and continuous monitoring and
training of staff can help to improve performance.®
Tables 1 through 3 show that the CuS0, and Hemo-

ANALYSIS OF BLOOD DONOR Hb SCREENING

Cue screening tests are less accurate, compa:eél with
Beckman Coulter values, for women than men, with
false-pass and -fail rates being higher for women than
males. This has been recognized previously, and it was
suggested that such differences in screening-test perfor-
mance can be explained by the distribution of women
and men donor Hb levels relative to the cut-olf values for
acceptance.?! A comforting factor in our study, in spite of
its relatively small sample size, is that the Jowest false-
pass levels were 109 g per L for women and 123 g per Lfor
men. Although it was inappropriate to collect blood from
such individuals by our current guidelines, these figures
are not alarming; there were no clinical sequelae, as far as
we are aware, in the donors, and the recipients would
have obtained an adequate amount of Hb. The donors
who had been inappropriately bled were contacted and
informed.

The results of the “combined” screening procedures
{Tables 2 and 3), which mimic current practice at donor
sessions, respectively, show false-pass and false-fail rates
of 2.7 and 2.4 percent, respectively, for women and 1.8
and 0.2 percent, respectively, for men. The false-pass
rates for the combined procedure slightly exceed those
for the HemoCue alone: 95-percent Cls for these differ-
ences in rate are approximately 1.6 and 0.8 percent for
women and men, respectively, On the other hand, the
false-fail rates on the combined procedures are slightly
smaller than for HemoCue alone, with 95-percent Cls for
these differences in rate of approximately 2.3 and 0.6 per-
cent for women and men, respectively. It should be noted
here that any false pass on HemoCue alone would also
pass the combined procedure, regardless of the CuSO,
test result. Consequently, the false-pass rate for the com-
bined procedure must be at least as great as that for He-
moCue alone. .

In summary, compared with HemoGue alone, cur-
rent practice trades off a slightly higher false-pass rate
against a slightly lower false-fail rate, and so is still rea-
sonable in spite of the error rates in the initfal Cu$0,
screen, and they need not be changed until the problems
of accuraiely measuring Hb in the field can be reduced or
eliminated. Because approximately 2 million donations
are collected annually in the UK, even small percentages
of false passes and false fails at the Hb-screening stage
represent a large number of individuals, and, conse-
quently, any improvement in accuracy of Hb screening
will be welcome.
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BLOOD DONORS AND BLOOD COLLECTION

Daily doses of 20 mg of elemental iron compeﬁsate for iron
loss in regular blood donors: a randomized, double-blind,
placebo-controlled study

Hartmut Radtke, Joanna Tegtmeier, Lothar Rocker, Abdulgabar Salama, and Holger Kiesewetter

BACKGROUND: A considerable nurnber of regular blood
donors develops an iron deficiency, and the exact amount
of iron required to compensate for the iron loss from
whole-blood donation in maies and females is st
unknown.

STUDY DESIGN AND METHODS: Atotal 0i 526 regular
blood denors {289 maie and 237 female) were randomly
assigned to treatment with either 40 mg, 20 mg, or 0 mg
per day of elemental iron as ferrous'gluconate for a period
of 6 months, during which one unit of whole blood was
collected on four occasions (males) or three occasions
ttemales). Hemoglobin level, serum ferritin, and soluble
~ transferrin receptor levels were measured before each
donation.

RESULTS: Daily doses of either 40 mg or 20 mg of
elemental iron adequately compensated for iron loss in
males, who gave blood at 2-month intervals, but did not
resull in & positive iron balance or an increase in storage
iron as reflected by the logarithm of the ratio of transferrin
receptor to ferritin concentration. in females, who donated
at 3-month intervals, the same daily doses not only
restored the iron balance but also led to an increase in
storage iron. The number of gastrointestinal side efiects
due to iron supplemeniation (12%) was only shghily
higher in both iron groups than in the placebo group.
CONCLUSION: The results of this study indicate that 20
mg of elemental iron per day can adequately compensate
for iron loss in males and females who donate whole
blood up to four (females} or six times per year (males).

4 he major side effect of whole-blood donation is
iron depletion. In Germany, men are generally
allowed to donate whole blood every 8 weeks
and women every 12 weeks. However, the nor-

mal diet is usually unable to compensate for the resulting
iron loss.? Consequently, a considerable number of regu-
lar blood donors develops a negative iron balance that
may eventually progress to iron deficiency anemia’”’
Menstruating female donors are at a particularly high risk
for chronic iron deficiency. Although this is well-known,
only a few controlled, double-blind studies have dealt
with the question of whether iron supplementation can
prevent iron depletion in menstruating fernale blood
donors.** There is evidence suggesting that daily doses of
40 mg of elemental iron as ferrous sulfate can sufficienty
compensate for Iron loss resulting from whole-blood
donation and can improve iron status.!®! However, the
question of whether a lower dose of iron is sufficient to
compensate for iron loss in female donors is still open. In
addition, controlled studies on iron supplementation in

male donors are lacking, Most importantly, no valid mea-

sure of iron storage was used in early studies.”" Today,
serum ferritin and soluble transferrin receptor levels can
be routinely measured and iron status can be much better
assessed than previously.*" The logarithm of the ratio of

ABBREVIATIONS: Fe™* = elemental iron as ferrous gluconate;
log(TfR/F} = logarithm of ratio of the soluble transferrin receptor
to ferritin concentration.
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the soluble transferrin receptor to ferritin concentration
{log{T{R/F]), which was shown to have a highly linear cor-
relation to body storage iron, is currently the most precise
measure of body storage iron available.!*'s Here, we
present the results of a double-blind study in which we
randomly assigned regular male and female blood doners

to treatment with 40 mg, 20 mg, or 0 mg (placebo) per day

of elemental iron for 6 months.

MATERIALS AND METHODS

Selection of donors and study design

A total of 526 regular blood donors (289 male and 237
female) were enrolled in this study, which was approved
by the Ethics Committee of Chiarité University Medical
Center. Written informed consent was obtained from all
volunteers. In accordance with the German guidelines for
blood donor selection, all donors were determined to be
healthy based on their history and had hemoglobin (11b)
concentrations of no less than 13.5 g per dL (males) or
125¢g pei dL {females}. The investigational products con-
sisted of identical capsules in blister packs containing 1.5

mg pyridoxal-phosphate, 2.25 pg cyanocobalamine, 400

mg ascorbic acid, 200 pg folic acid, and 75 pg biotin with-
out (placebo) or with 20 mg of elemental iron as ferrous
gluconate {Fe*) (Phyt-lmmun Gmbll, Homburg, Ger-
many). Ascorbic acid was added to enhance iron absorp-
tion. Because most people believe in beneficial effects of
vitamnin supplements, the other selected vitaming were
added for improved compliance. The form of iron used

28Y repular donors,
male gender, 11h > 13,5 g/l
informoed consent

Visit 0
Randomization

meets the European Community criteria for dietary foods
for special medical purposes. The participants were ran-
domized to one of three groups receiving either 40 mg
Fe™, 20 mg Fe*, or 0 mg Fe* in two capsules once daily
for 6 months. Hb, serum ferritin, and soluble transferrin
receptor levels were determined before blood collection
at each initial and follow-up visit. Each male volunteer
was scheduled for a total of four visits, including a ran-
domization visit before the first donation at Week 0 and

" three subsequent predonation visits at 2-month intervals.

The females were scheduled for a total of three visits: a
randomization visit at Week 0 and two predonation visiis
at 3-month intervals (Fig. 1). The intervals were chosen in
accordance to the German guidelines, which allow six
donations per year for male and four donation per year
for female volunteers, Volunteers with hemoglobin con-
centration less than 13.5 g per dL (males) or 12.5 g per dL
{females) were deferred, but not excluded from study.
Compliance, which was defined as the ingestion of at
least 90 percent of the capsules as prescribed, was
checked by counting the returned capsules between
bloed donations.

Laboratory methods

Ilemoglobin concentrations in fingerstick blood samples
were determined by the acid methemoglobin method
using a photometer (HemoCue B-Hemoglobin photome-
ter, HemoCue, GroBostheim, Germany). Ferritin and sol-
uble transferrin receptor concentrations in serum were

237 repalar donors,
female pender, 11b 2 12,5 ghll,
informed consent

Visil 0
Ranclomization

Visit 0 97 assipned to 96 ussigned 1o 96 assigned to 79 assigned 1o 79 assigned to 79 assigned 10 Visit 0
i 40 mg Fe* daily 20 mg Fe* daily 0mg Fe” daily 40 mg Fc™ daily 20 mg Fe daity 0 my Fe™ daily
21 dropped ont T} 17 dropped out 25 dropped vt
Visit 1 74 donated 78 donated 67 donated
2 deferred E defored 4 deferred 13 dropped out 24 dropped out 32 dropped out
| ’ I 65 donated 53 donated 43 donated L Vasit
20 dropped out 20 dropped out 24 dropped out 0 deferred 2 deferred 4 deferred
Visit 2 56 donated 59 donpled 46 donated
0 deferred 0 deferred 1 deferred
2 dropped out 5 dropped out 7 dropped out 9 dropped out 11 dropped out 7 dropped out
Visit 3 53 donated 53 donated 36 donated 56 donated 44 donated 34 donated Visit 2
1 deferred 1 deferred 4 deferred 1 deferred 0 deferred 6 deferred

Fig. 1. Flow of participants during study.
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determined by nephelometry using an automatic analyzer

(BN Prospec, Dade Behring, Marburg, Germany).

Statistics

Sample-size calculation, randomization, and statistical
analyses were performed using software (Stata for Win-
dows, Stata Corp., College Station, TX). Based on the
serum ferritin concentration, the required sample size was
determined to be 45 males and 40 females per group,
assurning a power of 0.9, a significance level of 0.0167
(Bonferroni adjustment for three groups}), a smallest
meaningful ferritin difference of 10 pg per L between
groups, three {males) or two (fernales) follow-up measure-
ments, a within-subject correlation coefficient of 0.8, and
a standard deviation (SD) of 26 g per L (males) or 22 pg
per L (female) for serum ferritin. Assuming a dropout rate
of 50 percent, we arrived at a final sample size of 98 males
and 80 females per group.

The randornization plan was generated using block
randomization with variable block length. Statistical anat-
yses were performed as an intent-to-treat analysis for all
participants coming for more than one visit using a linear
regression model for longitudinal data (cross-sectional
time-series regression model with generalized estimating
equation analysis).”® The logarithm of the ratio of transfer-
rin receptor to ferritin concentration, an accepted mea-
sure of storage iron, was used as the outcome variable. To
model the change in storage iron over time, we applied the

difference values for log(TfR/F) and included the iron '

supplement as the predictor variable.

RESULTS

Males .
Of the 289 male volunteers {age range, 19-67 years)
enrolled in the study, 141 (49%) dropped out, yielding a
dropout rate of 44 percent in the 40 mg of Fe** group, 44
percent in the 20 mg of Fe* group, and 58 percent in the
placebo group (p = 0.075; Fisher’s exact test). A total of 63
(45%) of the male dropeouts withdrew before their second
visit {Table 1). The mean interval between visits was 60

IRON SUPPLEMENTATION IN BLOOD DONORS

days. Deferral from donation because of unacceptable
hemeoglobin concentration values (<13.5 mg/dL) occurred
“in 14 of 825 visits (1.7%). This was more frequently the case
in the placebo group than in the 20 mg and 40 mg iron .
groups (n =9 vs. 2 vs. 3, p = 0.022; Fisher’s exact test).
Compliance was poor in roughly one-third of the male .
participants.

In the male placebo group, the mean serum ferritin
concentration decreased from 35 g per L at baseline to
21 pg per L at the final visit, the number of males with
depleted iron stores {ferritin <12 pgfl) increased from 20
percent to 54 percent,-and the mean concentration of sol-
uble transferrin receptors rose slightly from 1.6 mg per L
to 1.7 mg per L (Table 2, Fig. 2). In the male 20 mg iron -
group, serum ferritin decreased from 35 pg per L to 25 ug
per L, whereas the median ferritin value changed only
slightly (Table 2, Fig. 2); both the number of males with
depleted iron stores (25%) and the transferrin receptor
concentration (1.5 mg/L) remained nearly constant. In the
male 40 mg iron group, the ferritin {33 pg/L) and transfer-
rin receptor Jevels (1.5 mg/L) remained constant, whereas
the number of individuals with iron depletion dropped
from 26 percent to 13 percent.

The log(TfR/F) remained nearly constant in both iron
groups, but rose continuously in the placebo group

10043 o

—
<

Ferritin fug/M

o

|
y
[Ny
[iyBw] Joydaned uusisuel |

o

0123 0123 0123
40mg 20mg Omg

0123 0123 0123
40mg 20mg 0mg

Fig. 2. Box-plot for the concentration of serum ferritin and sol-
uble transferrin receptor in male donors.

TABLE 1. Reasons and numbers of dropouts during study
Gastrointestinal
Unknown complaints Poor compliance Other

Reason (%) {n/total) (%) {n/total) (%) {n/total} (%) {r/otal)
Male donors

40 mg iron 15.5 15/97 5.2 5/97 124 12197 13.4 13/97

20 mg iron 18.8 18/96 6.3 6/96 . 187 16/96 3.1 3/96

0 mg iron (placebo) 20.8 20/96 8.3 6/96 21.9 21/96 11.5 11/86
Female donors

40 mg iron 89 779 2.5 2179 10.1 8/79 6.3 5/79

20 mg iron 20.3 16/79 6.3 579 1.4 8/79 8.3 579

0 mg iron (placebo) 24.1 19/79 3.8 379 10.1 8/79 11.4 979
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- Females

TABLE 2 Serum frtiin concertrtion, mumbor of doners wilh depltod. | o the 237 fmnle voluters(age ange,
transferrin receptor to ferritin concentration (log[TfR/F]} for all donors with 19-65 years) enrolled in the study, 96
at least one follow-up visit {41%; dropped out, yielding a dropout
Ferritin (pg/L) Depleted iron stores log(TIR/F) rate of 28 percent in the 40 mg iron
Visit number {mean + SD) (%) (n/lolal) (mean + SD) group, 44 percent in the 20 mg iron
Mi‘g :g‘;’:n group, and 49 percent in the placebo
0 3274275 26.3 20776 1.54£051 | group (p = 0.015; Fisher's exact test). A
1 314 +18.8 16.2 1274 1.47 £ 0.49 total of 69 (72%) of the female dropouts
g gg; z gg:g :;g 12;:2 Igg : gg; withdrew before their second visit
20 mg iron (Table 1). The mean interval between
o 34.7 £ 36.3 253 20/19 1.48 + 0.48 visits was 88 days. Deferral from dona-
; gg; iggg g;i ggg 1::? i gjg tion because of unacceptable dropout
3 25.0 £ 19.8 24.5 13/53 152+ 047 | concentration values (<125 mg/dL)
0 mg iron (placebo) occurred in 13 of 546 visits (2.4%). This
‘13 23; i ggg :133; ;:'gg : :g? i gig was the case mare frequently in the pla-
2 24,9 +24.7 29.8 14747 1.60 + 0.52 cebo group than in the 20 mgand 40 mg
a3 214 +275 53.9 21739 1.67 + 0.53 iron groups in=10vs.2vs. 1, p=0.001;
Fe::)all_ﬁgdic:zgrs Fisher's exact test). Compliance was
0 19.3 £ 15.0 39.4 26/86 1.43 £ 0.65 poor ‘in roughly one-quarter of the

1 28.5 + 19.8 15.2 10/66 1.25 £ 0.49 female participants. i
202mg . 31.4 & .19.4 14.0 8/57 1.29 + 0.54 In the female placebo group, the
o 20,0+ 32.3 54.6 30/55 1.38 + 0.46 mean concentration of serum ferritin
1 233 £ 27.9 45.1 23/51 1.36 + 0.42 decreased from 18 pg per L at baseline
o r2ng ron (slacebo) 23.5 ¢ 261 4.1 15744 1.35 £ 0.49 0 15 pg per L at the final visit: the num-
0 17.7 + 15.0 48.9 23/47 139 + 0.65 ber of females with depleted iron stores
1 17.6 = 14.5 44.2 19/43 1,40 + 0.42 {ferritin <12 pg/l) remained constant
2 151123 48.7 19/39 1.85 % 0.66 {(49%), and the mean soluble transferrin
réceplor concentration rose from 1.4 mg
per Lto 1.6 mg per L (Table 2, Fig. 4). In
the female 20 mg iron group, serum ferritin increased
Males Females from 20 pg per L to 24 pg per L, the number of individuals
i . with depleled iron stores decreased from 55 percent to
3T L. - =T 34 percent, and the transferrin receptor concentration
T . remained nearly constant (1.4 mg/L}. In the female 40 mg
Ny ). N ’ H 1LM. . N iron group, ferritin concentration rose from 19 ug per Lto
E 31 pg per L, transferrin receptor level fell slightly from 1.4
= mgper L to 1.3 mg per L, and the number of individuals
g A A St | . = with iron depletion decreased from 39 percent to 14

percent.

0 The log(T{R/F} dropped in both iron groups, but rose

0123 0123 0123 ct12 012 012
40mg 20mg Omg 40mg 20mg Omg

Fig. 3. Box-plots for the logarithmn of the ratio of soluble trans-
ferrin receptor to ferritin concentration in male and female
donors.

(Fig. 3), as was clearly demonstrated in the regression
analysis {Table 3). The log(TfR/F) value increased by
nearly 0.09 per donation in the placebo group, but
changed only marginally in the two iron groups. Both iron
groups differed significantly from the placebo group with
respect to log(TIR/F).

1430 TRANSFUSION Volume 44, October 2004

continuously in the placebo group (Table 2, Fig. 3), as
demonstrated by the regression analysis. The log(TfR/F)
valueincreased by nearly 0.08 per donation in the placebo
group (Table 3), but decreased by roughly 0.06 and 0.12,
respectively, in the 20 mg and the 40 mg iren groups.

Side effects

Most donors (approx. 60%) did not report any side effects.
There was no significant difference in the incidence of
adverse effects between the three groups. In particular, the
frequency of gastrointestinal complaints was low (11% in
the 40 mg iron group, 13% in the 20 mg iron group, and
11% in the placebo group).
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cent” The guestion of whether the

012 012 0142
40mg 20mg Omg

]
012 012 012
40mg 20mg Omg

Fig. 4. Box-plot for the concentration of serum ferritin and sol-

uble transferrin receptor in female donors.

‘DISCUSSION

Regular blood donation frequently leads to iron depletion,
and it has been shown that iron supplementation can
prevent this complication.®!! However, the exact dose
needed to.compensate for this type of iron loss remains
unclear, and there is uncertainty as (o whether jiron sup-
plementation is required in both male and female donors.
Attemnpting to elucidate this complex issue more precisely,
we monitored the logarithm of the TIR/F ratio as a mea-
sure of body storage iron in regular male and female
whole-bleod donors. The donors were randomly assigned
to receive daily supplements containing selected vitamins
plus 40 mg, 20 mg, or 0 mg of elemental iron. Dropout
rates were marginally (male} or significanily (fernale)
higher in the placebo group than in both iron groups. The
reason for this finding is obscure.

Daily doses of 40 mg and 20 mg of elemental iron
resulted in both a positive iron balance and an increase in
storage iron in female donors and compensated for iron
loss in males. This indicates that 20 mg of elemental iron
per day is indeed sufficient to compensate for iron loss in
both males and femaies. The differences in storage iron
responses may be due to the shorter donation intervals
in males (every 2 months) compared to females {every 3
months). It is likely that the ascorbic acid in the capsules
may have increased the iron absorption by roughly 50 per-

TABLE 3, Regression models for the change in log{TfR/F) other vitamins may play any role in this
Predicior Coefficient 85-percent confidence interval pvahie coniext is spe(_;u]aﬁve_ The Dn]y 250N
Male donors . ' for including these vitamins in. the
20 mg Fe** ~0.074 -0.121 o -0.028 0.002 . - -
40 mg Fe** -0.118 ~0.168 to —0.068 <0001 | Investigational products was our desire
Constant 0.091 0.058 to 0,123 <0.001 to improve the compliance rate.
Female donars - In the present study, we monitored
20 mg Fe® -0,150 -0.238 to -0.061 0.001 ferriti d solubl forn
40 mg Fe** -0.209 -0.202 10 0.127 <0.,001 erritn and soluble transiernn receptor
Consiant 0.086 - 0.018 to 0.153 n.ot2 levels as well as the logarithm of the
TR/F ratio. The latter variable, which
was shown to have a highly linear corre-
lation with body storage iron, is the most precise measure
i . i aR et of body storage iron available.'**® Until now, body iron of
o T o e g blood donors was assessed mainly by measuring serum
T ™3 ferritin.'**7 However, this variable is somewhat unspecific
= o’ 3 g and may give false-high results in the presence of various
% 1. ® . ; underlying diseases.? In fact, if ferritin had been the only
£10 L. ree Se7 . 1o 8 variable used for assessment of body sterage iron, the
2T g effects of 20 mg elemental iron in maies would have been
1 T A  Bbd OFl L g underestimated in our study. :
X =t Interestingly, the number of side effects’ in the twd

groups treated with iron{ll)-gluconate was only slightly
higher than the number observed in the placebo group. In
particular, the incidence of gastrointestinal side effects in
the iron groups was very low (12%). Due to the slight risk
of poisoning in children, iron capsules should be delivered
in individual packages, Elemental iron preparations like
carbonyl iron are preferred as an alternative by many
experis due 1o the much higher lethal doses.*'%%?! How-
ever, carbonyl iron is not available in the European coun-
tries. In comparison, bioavailabity of carbonyl iron is
slightly lower than that of ferrous salts,” but side effects
seem to be comparable: The incidence of gastrointestinal
complaints for both preparations was reported much
higher in two previous studies, probably due to the sup-
plementation with higher doses of iron.** The utility of
iron supplements for preventon of iron deficiency in
menstruating female blood donors is currently being dis-
cussed ®# However, others and we prefer a supplementa-
tion of iron for a short-term period after blood donation
bui not in general.

In conclusion, our results indicate that daily doses of
20 mg Fe* can adequately compensate for iron loss result-
ing from whole-blood donation in males who donate up
to six times a year and in females who donate up to four
times a year.
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. Mid-America Division
American ' Badger-Hawkeye Region

Red Cross Heart of America Region
Midwest Region
North Central Region

Dear Parent or Guardian,

Your 16-year-old has expressed an interest in donating blood at an upcoming American Red
Cross blood drive. The states of Illinois, Iowa, Kansas, Nebraska, Minnesota, Missouri and
Wisconsin allow 16-year-olds to donate blood with written parental/guardian consent. We are
asking for your support by completing the attached consent form.

Please read the attached forms: “What You Must Know Before Giving Blood” and
“What You Must Know About NAT — A New Blood Test.” If you have any questions
about the information contained in these documents, please call 1-800-448-3543 —
M-F: 8§ am - 9 pm, Sat: 9 am - 1 pm, Sun: 4 pm - 8 pm - and press Option 6 to speak
to a Red Cross donor health consultant.

We support each student’s willingness to give blood and ask that you offer your encouragement
too. Much like voting and driving a car, the opportunity to donate blood and save a life has
" become a right of passage for thousands of high school students. Becoming a blood donor is a
very personal decision, and we understand that parents and students may be somewhat
apprehensive about taking this step. This is completely natural, so we want to prowde you with
some addltlonal information about donating blood.

Blood donation is a safe procedure using single-use sterile needles and supplies. To ensure that
your student has a positive experience, we recommend that they follow these guidelines:
s Get a good night’s sleep before the blood drive.
+ Eat well and drink plenty of ﬂulds in the days leading up to the blood drive, especially
the day of the drive.
Drink at least 16 oz of caffeine free fluid (2 cups) 3-4 hours before the donation and after.
o Be honest and accurate about their weight (donors must weigh at least 110 1bs).

While the donation process is safe, reactions can oceur. Most reactions are mild and can include
fainting or small bruises. Our staff is fully trained to work with first-time and younger blood
donors, and to respond to any reactions. We hope you will encourage your student to support
our blood drive. Since one blood donation can be separated into three components, your student
has the potential to save as many as three lives with a single donation.

Please note that the FDA requires that donors are asked specific questions about their health
history. This information helps ensure the safety of the blood donor and the blood rec1plent
These questlons are asked privately and are completely confidential.

You should be very proud.of your son or daughter’s decision to donate at the upcoming drive.
Please help support this act of generosity by completing the consent form prior to the drive. If

you are not currently a blood donor, please consider making an appointment for yourself. For
more information call 1.800.GIVE.LIFE or visit our website at givebloodgivelife.org.

Sincerely,
Lzid Mg P12

David C. Mair, M.D., Senior Medical Director
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American Red Cross Doc No Version
Biomedical Services 14.4.frm005 1.2

Form:
Informed Parental Consent for Persons Not of a Legal Majority

What this form is about

This form provides staff with a mechanism for documenting a parent or legal guardian’s informed consent
for someone not of legal majority to donate blood or blood componenis

Who should use this form

This form applies to all staff who obtain informed special consent from donors or parent/legal guardian,

Instructions

» Ensure the region-identifying information is on the form.
. Instruct the parent/legal guardian to
¢ Print the name of the son, daughler; or ward in the space provided.
e Print his or her name.
¢ Sign the consent form. '
» Date the consent form.

e Affix a Whole Blood Number/Donation Identification Number (WBN/DIN) to the form.

Revision History

Revision .
Number Summary of Revisions
1.0 Initial version
1.1 Developed and released prior‘to revision history requirement
Revised instructions for completion of farm
1.2
Reformatted signature, date, and WBN lines
American Red Cross Biomedical Services Instructions - Page 1 of 1
Form: Infoermed Parental Consent for Pérsons Not of a Legal Majority 14.4.frm005 v-1.2
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American Red Cross Blood Services Region Na.mé
Washington, DC 20006 City/State/Zip

Informed Parental Consent for Persons Not of a Legal Majority |

Information

This form must be completed by a parent or legal guardian for blood donations by any person who has not yet
reached the age of legal majority as defined by the laws of the state in which the donor makes the blood donation.

Questions or concerns about the blood denation process should be directed to

Department: Donor Health Consultanis

Phone Number: (800) 448-3543 (Press Option 6)

Hours of operation: M-F: 8am-9pm, Sat: 9am-1pm., Sun 4-8pm
Parental Consent '

Ilhave received and read a copy of “What You Must Know Before Giving Blood” describing the overall blood
donation process.

I have received and read a copy of “What You Must Know About NAT- A New Blood Test” describing additional
test procedures and any research-related attachments.

I understand that in the event it becomes necessary to notify my son, daughter, or ward of test results, the American
Red Cross will send those results directly to my son, daughter, or ward.

I understand the information provided to me and have had an opportunity to ask questions about the information it
contains. I hereby give permission for my son, daughter, or ward, to make a. voluntary donation of blood to the
American Red Cross during his or her legal minority.

A signed consent from the Parent/Guardian will be required for each donation until the donor reaches the age of

majority.

Donoy Name [son, daughter, or ward| (print)

Parent/Guardian Name (print)

Parent/Guardian Signature : - Date: A

WBN/DIN >
American Red Cross Biomedical Services Page 1 of 1
Form: Informed Parental Consent for Persons Not of a Legal Majority . 14.4.frm005 v-1.2
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American Red Cross Blood Services
‘Washingion, DC 20006 % e;?’ecr:‘ga;r;

WHAT YOU MUST KNOW ABOUT NAT

Possible Use of Donor Information and Blood Samples in Medical Research

The American Red Cross Blood Services mission is to provide a safe and effective blood supply for patienis who
need blood transfusions. As part of this mission, the American Red Cross may conduct research. Some research is
conducted with other institutions, such as academic centers and biomedical companies.

Some exampies of the types of research are:
e Studies relating to testing, storing, collecting and processing blood to increase the safety of the
blood supply.
» Studies of new test methods for infectious agents carried in the blood, like Nucleic Acid
Testing (NAT).
s Studies of ways to recruit blood donors and to evaluate donor eligibility.

Participation does not require additional blood to be collected or additional time.

By signing your Blood Donation Record, you are giving consent to allow us to use a portion
of your blood donation and donor information for research like that listed above. Donor
information for research will not include anything that would identify you as the donor, such as
your name or Social Security Number (SSN).

Confidentiality

American Réd Cross policy requires protection of the confidentiality of your donor identifying
information, results of tests on your blood samples and information collected at the time of
donation. Strict procedures are observed at all blood collection facilities to maintain the
confidentiality of donor information.

Your donor identifying information will not be released to other institutions for research

purposes without your consent. Your age, gender, general geographic location, and test results
_ may be used to evaluate important information about disease or donor recruitment, but this

information is combined with information about other donors and not identified with you.

While study results may be published, donor names and other identifying information will not be
revealed, except as-required by law. Records are kept, as required by State and Federal Laws.
The Food and Drug Administration (FDA}) may need to review and copy donor records in order
to verify study data. The FDA, however, is committed to protection o[ the confidentiality of
donor identity.

Testing and Storage

Blood samples used by researchers are coded. This means that your donor identifying
information, including name and SSN, is not used in connection with research. Coded samples
can be linked to information about donors’ identity only by authorized Red Cross personnel who
are required to follow Red Cross procedures to maintain confidentiality.

Some of your sample or information may be saved for future research on viruses or other agents
that may be carried in blood. Samples linked to your identifying mformation may be used, either

American Red Cross ARC F6628-GAT (10/07) .
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American Red Cross Blood Services
Washington, DC 20006

now or in the future, for infectious disease testing, as described in What You Must Know Before Giving .
Blood or in other information about a specific research study that is being conducted today. Your
identified sample and information will not be used for genetxc testing or for research unrelated to blood
safety without your consent.

You will be notified in person, by phone, or by letter, about any test results that may impact your health.
You will receive information about how these test results may affect your health and future eligibility as
a blood donor.

Possible Participation in a Follow Up Study
If your test results are positive or unexpected, Red Cross staff may ask you to participate in a follow up
study. Participation is voluntary and of no cost to you.

Benefits , .
By using new infectious disease tests like NAT, you may find out sooner if you are infected by one of
the agents being tested. This may be important to your health.

Risks

There is a very low chance that your blood sample may give a false positive or true positive infectious
disease result. 1f this happens, the blood that you donate will not be used for transfusion and there is the
likelihood that you may not be able to donate again. If you are donating for a specific patient and have a
positive test result, your blood donation will not be available for that patient. If you are donating blood
for yourself and have a positive result, your blood donation may not be available to you.

Your Right Not To Participate

You may refuse to participate now or at any time during the donatlon process. If you decide that you do
not want your donation or donor information to be used for possible research like that listed above, you
will not be able to donate today. It is very important to include all donors in such research in order to
provide a safe and effective blood supply.

If you decide not to participate at this time, your decision will not.change your future relationship with
the Red Cross.

If you begin donating and then decide that you do not want to participate, you must notify the blood
collection staff before you leave the collection site. 1f you decide to withdraw in the future, contact the
Scientific Support Office at (301) 212-2801. However, test information collected before your
withdrawal may still be used or disclosed after your withdrawal.

Questions :
If you have any questions about your donation, please feel free to ask the ARC staff member performing
your confidential health history interview. If you have questions later, you can contact the Blood Center
at 1-800- 652—9742

If you have scientific questions, you can call the Scientific Support Ofﬁce at (301)212-2801. If you have
any questions about your rights as a research participant, call the American Red Cross Institutional -
Review Board Administrator at (301)738-0630. :

You have been given this information sheet to read and will be offered a copy to keep.

American Red Cross ARC F6628-GAT (10/07)
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American Red Cross Blood Services

Washington, DC 20006

Thank you for
coming in today!

Accuracy And
* Honesty Are
Essential

What happens
when you give
blood

What to expect
after donating

Why we ask
guestions about
sexual contact

ARC F6628MW (06/05)

What You Must Know Before Giving Blood

This informalion sheet explains how YOU can help us make the donation process safe for yourself and patients who
might receive your blood. PLEASE READ THIS INFORMATION BEFORE YOU DONATE! You wili be asked to
sign a statement that says you undersiand and have read this information today. If you have any questions now or
anytime during the screening process, please ask blood center stalf.

Your complete honesty in answering ali questions is very important for the safety of patients who receive
your blood. We will ask you for identification each time you try to donate. Please register using the same
identifying information each time you donate (name, date of birth, etc.}. All information you provide is
confidential. Although your interview will be private, it may require more than one American Red Cross
employee to participate in or be present at your health history and blood donation.

To determine if you are eligible to donate we will:
¢ ask questions about your health, travel, and medicines
e ask questions to see if you might be at risk for hepatitis, HI'V, or AIDS
take your blood pressure, tlemperalure, and pulse, and
+ take a small blood sample to make sure you are nol anemic.
If you are able to donate we will:
* cleanse your arm with an antiseptic. (If you are allergic to lodine, please tell usl),
and
e usca new, sterile, disposable needle to collect your blood.
While you are donating: (the donation usually takes about 10 minutes)
« you may [cel a brief “sting” from the needle at the beginning,.
After donating we will give you
» a form with post-donation instructions, and
= - anumber to cail if you have any problems or decide after you leave that your blood
may not be safe to give to another person.

Although most people f'eel fine before and after donating blood, a small number of peop]e may have a(n)
+ lightheaded or dizzy feeling
s upsel stomach
¢ black and blue mark, redness, or pain where the needle was, and
= very rarely, loss of consciousness, or nerve or artery damage.
We will give you a number to cal to report any problems or concerns you may have following your donation.

Sexual contact may cause coniagious diseases like HIV to get into the bloodstream and be spread through
transfusions to someone else.

Definition of “sexual contact™:

The words “have sexual contact with” and “sex” are used in some of the questions we will ask you, and apply
to any of the following activities, whether or not a condom or other protection was used:

s vaginal sex (contact between penis and vagina)

» oral sex (mouth or tongue on someone’s vagina, penis, or anus), and

»  anal sex (contact between penis and anus). .

Continued on back

page 1 of 2
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American Red Cross Blood Services

Washington, DC 20006

What You Must Know Before Giving Blood, Continued

Persons who
should not donate

You should not give blood if you
» had hepatitis on or after the age of 1]
+ had malaria in the past 3 years
« mat any of the conditions listed in the CID Information Sheet
« were held'in a correctional facility (including jail, lock up, prison, or juvenile detention center) for more than 72
straight hours in the last 12 months.
+ have hdd sexual contact in the past 12 menths with anyone who is sick with hepatitis or AIDS
« had or were treated for syphilis or gonorrhea or tested positive for syphilis in the last 12 months
were raped in the last 12 months
have AIDS or have ever had a positive HYV test
AIDS is caused by HIV. HIV is spread mainly through sexual contact with an infected person, or by sharing
needles or syringes used for injecting drugs.
« done something that puts you at risk for becoming infected with HIV
You are at risk for getting infected if you
s have ever used needles to take drugs, steroids, or anything not prescribed by your doctor
e are 2 male who has had sexual contact with another male, even once, since 1977
» have ever taken money, drugs, or cther payment for sex since 1977
« have had sexual contact in the past 12 months with anyone described above
received clotting factor concentrales for a blecding disorder such as hemophilia
» were born in, or lived in, Cameroon, Central Affican Republic, Chad, Congo, Equatorial Guinea, Gabon, Niger, or
Nigeria, since 1977. . .
« since 1977, received a blood transfusion or medical treatment with a blood product in any of these countries, or
= had sex with anyone who, since 1977, was born in or Hved in any of these countries,
« have any of the following conditions that can be signs or symptoms of HIV/AIDS
» unexplained weight loss (10 pounds or more in less than 2 months)
. nighl sweals
blue or purple spots in your mouth or skin
white spots or unusual sores in your mouth
lumps in your neck, armpits, or groin, lasting longer than one month
« diarrhea that won't go away
» cough that won’t go away and shoriness of breath, or
» fever higher than 100.5 F lasting more than 10 days.

1

3

Ineligible donors

We maintain a confidential list of people who may be at risk for spreading transfusion-transmitted diseases.
By continuing this process, you consent {o be entered in this confidential list of deferred donors if you are at
risk for spreading such diseases. When required, we report donor information, including test results, to health
departments, military medical commands, and regulatory agencies. Donation information may also be used
confidentially for medical studies.

If you decide pot
to give blood

If you decide that you should not give blood, you may leave now.

Testing your
blood

1
Your blood will be tested for hepatitis, HIV (the virus that causes AIDSB), syphilis, and other factors. {There
are unusual circumstances in which these tests cannot be performed.) You will be notified about test results
that may disqualify you from donating blood in the future or that may show you are unhealthy. Your blood
will not be used if it could make someone sick. (A sample of your blood or a portion of your donation might be
used now or in the future for additional tests or other medical studies. Please tell us if you object.)

Though the tests we use are very good, they are not perfect. HIV antibodies may take weeks to develop after
infection with the virus. If you were infected recently, you might have a negative test result, yet be able to
infect someone. That is why you must not give blood if you are at risk of getting AIDS or other infectious
diseases. If you think you may be at risk for HIV/AIDS or want an HIV/AIDS test, plcase ask for
information about other testing facilities. Please do not donate to get tested for HIV, hepatitis, or any
other infections!

ARC F6628MW (06/05)
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Travel to or Blood donor tests may not be available for some contagious diseases that are found only in certain countries.
birth in other If you were born in, have lived in, or visited certain countries, you may not be eligible to donate.
countries
T
F
i
ARC F6628MW (D6/05) page3 of 2
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Form:
CJD Information Sheet -

What this form is abo;.lt

This form explains Creutzfeldt-Jakob disease to the donor.

Who shouid use this form

This form applies to collections staff.

Revision History

Revision

Number Summary of Revisions

07/04 Developed and released prior to revision history requirement

s+ Removed watermark so sheet can be printed from eDOCs or eBinder
05/08 « Revised American Red Cross Logo

e Placed into System 3 Dacument template

American Red Cross Biomedical Services Insiructions--Page 1 of 1
Form: CJD Information Sheet ‘ ' ARC F6628CID 05/08
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American
Red Cross

CJD Information Sheet

Please do not donate if you—
¢ Since January 1, 1980 through December 31, 1996—

-Spent a total time that adds up to 3 months or more in any country(ies) in the Umted Kingdom (UK).
-The UK includes any of the countries lisied in Table 1 below.

¢  Were a member of the U.S. military, a civilian.military employee, or a dependent of a member of the U.S. mi]iiary
that spent a total time of 6 months on or associated with a military base in any of the following areas during the
specified time frames—

-From 1980 through 1990 - Belgium, the Netherlands (Holland), or Germany
-From 1980 through 1996 - Spain, Portugal, Turkey, Italy, or Greece

e Since Januvary 1, 1980 to present—-

-Spent a total time that adds up to 5 years or more in Europe (includes time spent in the UK from
-1980 through 1996 and time associated with the military bases in Europe as outlined above).
~The European countries that are affected are listed below in Table 1 and Table 2.

-Received a blood transfusion in any country(ies) listed in Table 1 below.

-Received an injection of bovine (beef) insulin made in any of the countries listed below.

e Everreceived—
-A dura mater {or brain covering) transplant during head or brain surgery.
-Human pituitary growth hormone (brain extract).

» Any blood refative has had Creutzfeldt-Jakob disease. A blood relative is your mother/father, L,randpan,m sibling,
aunt/uncle, or children,
e Have been told that your family is at risk for Creutzfeldt-Jakob disease.

If any of thése apply to you, your donation cannot be accepted. If you have any questions, please
ask us. We sincerely appreciate your support.

Table 1

United Kingdom

+ Channel Islands + T[alkland Islands 4+ Isle of Man + Scofland
+ England +  Gibraltar . + Northemn Ireland ¢+ Wales

Europe .
+ Albania + Hungary + Poland
+ Austria + lIreland (Republic of) + Portugal
+ Belgium + ltaly + Romania
+ BosniafHerzegovina ¢ Kosovo (Federal Republic of + Serbia (Federal Republic of Yugos!awa)
+ Bulgaria Yugoslavia) +  Slovak Republic (Slovakia)
+ Croatia + Liechtenstein + Slovenia
+ Czech Republic + lLuxembourg + Spain
+ Denmark + Macedonia + Sweden
+ Finland + Montenegro (Federal Republic of + Switzerland
+ France Yugoslavia) +  Turkey
+ Germany + Netherlands (MHolland} + Yugoslavia (Federal Republic includes
+ Greece + Norway Kosovo, Montenegro, and Serbia)

#i

American Red Cross Biomedical Services Pape 1 of 1
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Medication Deferral List Quality Aésurancell

Approval date 050? A

Please tell us if you are now taking or if you have EVER taken any of these
medlcatlons

oacaad

a4

I}

Proscar® (finasteride) — usually given for prostate gland enlargement
Avodart® (dutasteride) - usually given for prostate enlargement
Propecia® (finasteride) — usually given for baldness

Accutane®, Amnesteem®, Claravis®, or Sotret®, (isotretincin) — usually given for
severe acne

Soriatane® (acitretin) — usually given for severe psoriasis

Tegison® (etretinate) — uéually given for severe psoriasis

" Growth Hormone from Human Pituitary Glands — used only until 1985, usually for

children with delayed or impaired growth
Insulin from Cows (Bovine, or Beef, Insulin} — used to treat diabetes
Hepatitis B Imrmune Globulin — given following an exposure to hepatitis B

Note: This is different from thie hepatitis B vaccine which is a series of 3 injections given overa 6
meonih period to prevent future infection from exposures to hepatitis B.

Unlicensed Vaccine — usually associated with a research protocol

Please tell us if you are now taking or if you have taken any of these medlcatlons
in the last 7 days:

Clopidogrel
Coumadin (warfarin)
Heparin

Plavix

Tichid

Ticlopidine

American Red Cross Biomedical Services

Jo

b Aid: Medication Deferral List

May 2006
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IF YOU WOULD LIKE TO KNOW WHY THESE MEDICINES AFFECT YOU AS A
BLLOOD DONOR, PLEASE KEEP READING:

N

s Ifyou have taken or are taking Proscar, Avodart, Propecia, Accutane, Amnesteem, Claravis, Sotret,
Soriatane, or Tegison, these medications can cause birth defects. Your donated blood could contain
high enough levels 1o damage the unborn baby if transfused to a pregnant woman, Once the
medication has been cleared from your blood, you may donate again. Following the last dose, the
deferral period is one month for Proscar, Propecia, Accutane, Amnesteem, Claravis or Sotret, Six
months for Avodart and three years for Soriatane. Tegison is a permanent deferral.

*  Growth hormone from human pituitary glands was prescribed until 1985 for children with delayed or
impaired growth. The hormone was obtained from human pituitary glands, which are found in the
brain. Some people who took this hormone developed a rare nervous system condition called
Creutzfeldt-Jakob Disease (CID, for short}. The deferral is permanent. CJD has not been assomated
with growth hormone preparations available since 1985.

e CID has been reported in extremely rare cases in Australian women who took gonadotropin from
human pituitary glands for treatment for infertility. Gonadotropin. from human pituitary glands was
manufactured and distributed outside the United States and was never marketed in the United Siates
to treat infertility. Human chorionic gonadotropin which is used for fertility treatments-in the United
States is not derived from human pituitary glands and is not a cause for deferral.

¢ Insulin from cows (bovine, or beef, insulin) is an injected material used to treat diabetes. 1f this insulin
was imported into the US from countries in which “Mad Cow Disease™ has been found, it could
contain material from infected cattle. There is concern that “Mad Cow Disease” is transmitted by
transfusion. The deferral is indefinite.

* Hepatitis B Immune Globulin {HBIG) is an injected material used to prevent infection following an
exposure to hepatitis B. HBIG does not prevent hepatitis B infection in every case, therefore persons
who have received HBIG must wait 12 months to donate blood to be sure they were not infected since
hepatitis B can be transmitted through transfusion to a patient.

* Unlicensed Vaccine is usually associated with a research protocol and the effect on blood transmission
is unknown. The deferral is for one year,

s Ifyou have taken Ciopidogrel, Plavix Ticlid, or Ticlopidine in the last 7 days, these medications affect
the portion of your blood called platelets. If you are donating platelets, your donated blood could
contain high enough levels of the medications that it could affect the quality of the platelets that you
give. Once the medication has been cleared from your blood, you may donate platelets again.
Following the last dose, the deferral peried is 7 days.

» Ifyou have taken Coumadin (Warfarin} or Heparin in the last 7 days, these medications can affect the
blood’s ability to clot, which might cause excessive bruising or bleeding when you donate.
" Therefore, we ask that you be off of these drugs for 7 days prior to giving blood. Following the last
dose, the deferral period is 7 days.

#HE
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Trlal prevenhon of vasovagal reactlon
—The effect of handing pamphlets to high risk domors
instructing them to take rest and drink water

Saitama Red. Cross: Blood Center -
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’ Abstract )

Among adverse events related to blood donahon vasovaga] reaction (VVR)
'occurs most frequenﬂy and its mmdence comprises around 1% of donors. It is well
Imown thiat there are high risk populahons whi are susceptible to VVR.

" In order -to decrease the madence of VVR, we prepared pamph]ets that
) _mstruct donors to take rest for at least 30 minutes and to drink water after
bloed domnation, and handed these pamphiets e WA h]gh risk group donors: ﬁrst-hme
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young whole blood donors and middle aged apheresis female donors. As a
result, the incidenceé of VVR decreased after handing the pamphlets to high
risk donors, Comparmg the 1nc1dence of VVR before and after handing the
pamphlets to donors, mﬂd VVR decreased i both ma]e and female donors. As far
as the. mcndence of severe VVR is concemed the incidence of VVR among '
male domors did not change though the incidence of 'VVR ‘among female-

400mi. whole blood denors and plasma apheresis donors decrezsed s:gmﬁcantly

The pamphlets that we prepared effectively decreased the incidence of VVR

but we must cor;s:der other methods of dccreasmg the mcxdence of severe .

- VVRamong young male donors. -
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Table 1 Questionnaire

Question 1. Recently, 400 ! whole bleed dopations from voung persons (high schual students) aged16 ¥
or 17 have been discussed, What do you think of this idea?

(@ Approve if he/she meets the criteria (body weight etc) defined by the Blood Collection

Standards.

(@ Approve at or over the age of 17,
® Approve at or over the age of 16,

@ Unclear.
. ® Unacceptable. [Reasons *
Question 2.

]

Recently, apheresis donations (collectmg only platelets or plasma) from young persons (high

schoal students) aged 16 or 17 have been discussed. What do you think of this idea?
(D Approve if he/she meets the criteria (body-weight etc.) defined by the Blood Collection

Standards.
(2 Approve at or over the age of 17,
® Approve at or over the age of 16.
@ Unclear.
(& Unacceptable. [Reasons :
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HWETH, BHEEIZES A, B C DMK
83, 69, 83, 76% \XiinL7zA, EhEHO@
@ 32~50% 35 X G 3~36% MBI ICE
WLk Ths ZoHEO®»16 28 10,
17% ~EBA L, @b TPaFERI L M
CHEHED» S EDLo7201X, BHO 05%
LDEOLY% @O~EF4 4, 4, 1, 1% b i
ﬁ)of» - -—

1*&%3@&15@[3]%%&52: PREETIEB
BRI A, CHELD(p<0005), DEG AL YS
7 { (p<0.025), @TUHEBMMELIZ{RY
(p<0.005), OWIZE L L Ldro i,

s, ﬁﬂkl%%lﬁ%#&Bhfmm 3%
BREZOHmMLE A, BE(E<0005) & CE(p<
0025)CH ", A, B ﬁ'@a)@@ﬁ@“@&mt (p<
0.005).

WRIEERI A4 B & (Table 3), C BEORRINE D U
X130 A(78%), LI A, DEOHLHIXIDH
AB1%), %LiT114 ATHo . CEDDY,
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Table 2 Opinion and change in opinion concerning the accepmbllzty of 400 mi whole blood donations from young per-
sons before and 3:Eter reading 2 document about 400 mi whole blood donations by group&

PR AT

alter ‘before total alter ':;- I before total
A.group : B group —
olele|le|e] = olo|le@lale| @

@ |15 6 ) 31 710 191 (59 @ 18] 24 20 -8[ 1} 182 (48

" 248 +—
e | sjas| 1|10 %ap }(74%) blofriz2loltfo] 0o }éﬁ—g@
g%' st 0] 210 2 e | 5| o0lw] alo] 20
@ o) 6} sialo] 0 BECEEAR o7 35116y 43)
® el o] 21 4 (D, ® 4f.ol o] 1§ .68} 1@
aftertotal | 217 | 40 | 24 | 55 | 1 | 337 aftertotal {232 | 14 { 20 [ 107 | 10 | 383
(%) (64 | (12} | 7} {(8) | (O) (%) o0 @ | G e ® ] -
281 (53%) o6 (69%) .

Change in oplmon from @ to D@ - 42/85 = 49% Change fr opinion from@to@@@ 607160 = 38%
@100 : 1/14=25% Brd®DD: 411 = %%
®to@ : 2/4=50% Bh® : 111=9%

. after - after- ¢ dietaia tol
before total . & dtbefore total
C group , D group
“lolelelele] ololele e %
® | %) 2] 2) 2} 0] 10563 © jw| z]2| 2] 8], @6,
20
2 . @ 216 0 01 0 3 (5) }‘(},'222/,} 2 @ 311210 L] 0. 16 £0).; }(70%6}
é ® 0 0 7 0 0 7 (1)— ®. 0 0 . 1 ‘0 . "..Q:.-‘r i 1'(0) .
@ |1 2]1f1]-2%ae Il ® Ji| 10 3| 44, 83@ .
le@lslolaisiul am © | 2] olo{6l16] 20,-
aftertotal {137 | 0 {12 0w b2 | aer aRertotal | 2011 15 | 3 | 48 23 290 e
@ (] G| @] D (%) L@ { (6r! @) |Qn{ @] 7

| | —emr— IR T

138 (53%) 219 (76%) K .

Change in opinion from @ to @@3 * 13/26 = 50% Change in opinion from @ to OEF : 20/63 =.32%
B 10@2@: 7/21 = 33% @ : 2/24=8%
Bwd® v =14% Bto® 624 %%

A group - Students in high schools giving mass blood donations

B group
C group
D group -

: Teachers in these schools
Parenis of these students

ZL.DEDDY, # LOBCHREORFIZE
79, 72, 70.. 69%, @DIEK% 16, 14, 22, 21%,
ORI 12, 14, 8, 10% T, BHEDE KT
LAERRED NPTz,
HEL LS EOOF FERA~ZLEL, EHDIEE
WmprAc a4, 81, 77, 72%, @&+ 11, 6, 15,

19% L2, O CEDD Y EDEDRZ LIS,

9% Kok, CEHORLYLDHEDNSHTEL
Lirdofs. BT X B ARSI bz 0

3 CEROBMED Y OBRAEOHUNOH (<

0.025) THoz.

AR TR

: Students in high schools notgiving mass blood donations

209

A BEOWMEETIIC L3 ME#R, Tibled ICRY.
WA OBREAIZ 400m! & 200m! #ilE Tk
Bk T9%, 70% THZED o2, KEITL Y
400mi B S O@@ 59%, 200mi BRILZEDZFhD
46% FRBEEME~LELY, EHETIRRG
-2 90%, 80% T, 400m! BiIE DS FEFIC
% { oz (p<0.025). BIH PRI X B A AR
BTEIT T 5 NBHFA0mI DHEF LY ED o

7= {(p<0025, p<005).

2)°16* 17E“£®E§Zﬁ~ﬁiﬁnkom’c

EHEEH () WA, B, C, DR, 336
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Table 3 Opinion and change in opinion concerning the acceptability of 400 mJ whole blood donations from young per-
sons before and after reading a document about 400 m! whole blood donations by previous blood donations in C and

D groups.
C gr_ouli t:?mﬂ:l after beforee total mmﬁ&d after before total
Tt O @@ ]@ 0] @ donation | @-| @ |® | @ | ®] &
® {m™{i1 1] 1)0 82 (63) O 201113140 23
o4 26
l @ |23 0ojo]o0 5 (4 }(72%) Ple fojs|ofofo] 3 }(72%,
fl'e (oo 7({ 0o 7 (5) e ofololole] o
[v] d 0 .
i @ gli1lo]m]1 21 (16) - | @ 2i0l'2l1r}]o} 5048
® 6l ol 1t 2{6]| 1502 ® {olof(o[o[5] 5048
aftertotal | 95 | 5 [ 9 |14 | 7 | 130 aftertoral { 22 | 4 .| 3 | 2| 5 | 36
{%) @l @@ a6 : %) BUan;i @ | 6 a4
105 (34%) ' 29 (81%) :
Change in opinion from @ to Q@@ : 9/21 = 43% Change in opinion from @ 1o 0@ : 4/5 = 80%
®to@BD : /15 = 47% o :
@@ :2/15=13%
D group with  after before total D group after before total
previcus blood without blocd . .
dnation |© (@O |@te| ® donation {® | @ [@[@|®] ©
® || o1 of 2| 110 63 @ les| 2|12 1] 76
2 @ 2180 1] 0} 11 }(%%%6) 2 @ 1]4)0 ] 0| 0 5 }»('g%%)
fre {olofi]oefo] 1w~ e lololold] ol o 7
Il ® (15|00l 2] @ - fle | ajofofs]| 27 u@)
® | ofojof a{10] M® ® | 2({0]ol 2| 7| 100
aftertotal {124 | 8 | 2 127 | 14| 175 altertotsl | 75 1 6 | 1 | 22} 10 | 114
%) (G| @ (8] (% 1666|009 o
134 (77%) 82 (72%)
Change in opinion from @ to D@ : 15/39 = 38% Changc in opirion from @ to OED : 4/24 = 17%
Bto@ : 4/14 = 29% : @to @D : 2/11 = 18%

- @d 12711 = 18%

C and D groups * see Table 2

.

Table 4 Opinion an.d change in opinion concerning the acceptability of 400 m! whole blood donations from young per-
sons before and aftér reading a document about 400 m! whale blood donations by 400 ml and 200 m! whole blgod do-
natlons at survey in' A group.

aft ‘ aft
400.m! dopation {~ kil befo(re total 900 it donation -_er before total
| ® ® %) oom | o ® %)
@2d | . 100 2 0 102 (79) @ed |- 137 8 0 145 (70}
beore| @ | 16 11 "0 27 @) before] @ % 31 0 |7 5728
® 0 0 0 0 (0) ® 1 2 1 4 (2
after total 116 13 0 129 after total ‘164 | 41 1 206
. %) (90) (10) ) (%) (30) (20) ()

Change in opinion from @ to O : 16/27 = 59% Change in opinion from @ to @@ : 26/57 = 46%
: ®toOE® : 174 = 25%
G to® T 274 = 50%

A group * see Table 2
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Table 5 Opinion and change in opinion concerning the acceptahility_ of apheresis from young persons before and af-
ter reading a document about apherersis donations by groups.

3&61‘ ‘ . after
befere total before total
Ao T T [0]0 0] @ Beow o Toleleo o] @
@ [163] 4] of 8] 0| 17502 - @ (2| 3| 1| 71 0] 173 45
‘e’ @ 31261 1| 3t 0] 3300 }(53%)' 2 @ 4l 4107 1|0 9 @) }éﬁ)
e 1{16] 0o 2o e | s]oflnj ofo| ww
@ Lal s slet|ol 156 Tl @ | el 9| 43| 2| 1804n
® ol ol of olo]| oW A ® | ol o o] 2|5 7 (@)
aftertotal 12021 39 | 201 5} 0 | 3% aftervotal {233 | 16 0 16 | 113 7 | 385
(%) ©1a2] 6 |22 0 (%) G @ @HIe| @
261 (78%) , ’ 265 (69%)
Change in opinion from @ to Q2E) : 42/106 = 40% Change in opinion from @ to @@@ : 75/180 = 42%
@@ T T=29% .
. after afte
C group STeTe o s bel'o:;;,’ Lotz?l D group “To @r =T befo(r;)tota]
® folz2] 1] 30| 8@ ' ® |iss] 11| 4 1] 168 56
9
‘; @ t{3{of 00 4 (2) }(%5%%) 2 @ gjziot o 0l 200 }(16%36)
Heo |l oflolr[olof 7@ e[ ololi1]o]o] 1@
@ 9t 1 317181011 43 @6 TV @ boszf 1yo0 (s3] 3] e9(0
e e \
® slo|l 1] 118| B® ® 1jojo] sl 190
aftertoral 11153 6 | 12723 ) & | 165 aftertotal 1167 141 2 60 ) 19 | 200 :
{%) Gt @l Mmiast 6) (%) ENIGYIOIED] @D
i 133 (81%) 213 (73%)
Change in opinion from @ to D@S : 23/43 = 53% Change in opinion from @ toOEB : 33/89 = 37%
®teDBD: 413 = 31% ®to®@D: 1/19 = 5%
®w® - V3=8% ®t® : ¥9=16%

A, B, Cand D groups ! see Table 2.

(84%). 385(86%), 165(83%), 292(73%) T,
¥ 1,178 (81%) TH Y, Tableb iTaifzt L #
WAOBN Yy v RMEHERT. WPFECE, A,
B, C, D BIGUCHEAT68, 51, 66, 63% T, 400
m! BRI 5RBEE L Y 4~T% Do iz
A%, EEOBERTH Y, BHCTEIEEL ) Phd o
7= (5<0005). @ [bhbiv] kEs 32, 47,
26, 30% T, B AMBEE X £ o 72 (p<0.005).
G eaETIERVIIX0, 2, 8 7% LHET
HY, A BEIXC DEINIEhs (p<
0.005).

YEREIRITIE, @TREBE D 37~53% 25, ©
Tit A BERZENLL CDETEADSL, 5%
PRREEICE -l b, BRECONRER

2n

A, B, C, DHIHiZ 78, 69, 8L 73% i=#tmL,
@ix%~ 22, 29, 14, 0% WAL, CETRE
b bERrL BB Lz BRESEH» 5O H
bolDik DEDOS% D&, @~NiLE4 S5,
4, 3, 2% Thot. TOHRE BREOHREEMN
i, BRELCIRBEIZA CHE (p<001,
0005) LhA%h<, @R BEIRMBELY (<
0.005~005), ABIZCEL D <05 Z o7
®TIC, DEMSITRTORMICEEFED
(p<0.005~0025). :

Eib, AN X AAASIRRTRTOBICAD
h, WEESZFTNN (AR (<00, B,
C B (p<0.005), DE(p<0025)) L, @FEZ
WA (A, C,DH(p<001), BF (p<0005)) L=,



RARNMBERERE B50% H6F

589

Table 6 Opinion and change in opinion concernping the acceptability of apheresis from young persons before and af-
ter reading a document about apherersis donations by previous blood donations.in C and D groups.

C group with after bt;[ore total

jous blood
i | © | @@l |@] O

@ |71 1 2710 77 (59)
b~ %6
sl @ 120 ef¢ ’3_f2) }(55%)
o |ojolsjofo] 806 '
; @ 171l 1] o151 34 (26)

® 3101 1] 5 10 (3)
Aftertotal | 941 4 } 8 | 18! 6 | 130

(%) (7221 @ | B 4} B

[, St ———
106 (32%)
Change in opinion from @ to 118/34 = 53%

c
withmgod after befoz"}i)tota!
donation | D@ [ @] @ | ®
@ 20 1. 0 1 0 22 (61} .
- ) 24
2 ® 0 140 |0 0 1 (3) }(67%)
e jofo]li]olof 10 .
Il @ j2fe]z]s5 0] 90
® |o|lo]o|o|3] 3@
aftertotal } 22 | 2 1 3] 6 | 3 36
(%) BulEI@ | QD] ® |
27 (75%)

Change in opinion from @ to T4/9 =M% .

Q@@ 410 = 0%
@t® : 1710 =10%
D croup with after D gronp after
vious blood bcfo(r;)tutal without blood ) bdu{% )totaj
donation | @ | @@ | @ | ® °. dmation | D | @ | @ | @ | &
® 2] o{1]| 1] 1| %G O |e3l1jol 3]0 6769 5
bl & 6le ol o] 0l M by b 21 6 i y b
e (62%) o @ 0 0 0 8 (7 (66%)
fle Jolof1]loflol 1 e fafolo]lolo] 0@ '
Pl @ [ 23] 1 |0 3] 2] 573 @ | 9lojojal 1) 3@
® plojo 3| 71{ 108 ® 11010 ol 8 9 (8)
aftertotal {121 ( 7 |2 | 35| 10} 175 aftertotal | 75 | 7 [0 [ 23 { 9 [ 14
(98) 69| ). [ Q) t{20)1 &) (%) (66) | (6) | (O) } {20) | (&)
———— T L e ————
130 (74%) 82 (729%)
Change in opinion from @ to @@@) : 24/57 = 42% Change in opinion from @ to @B : 9/30 = 30%
®@® : 310 =30% Bt : /9= 11%

C and D groups : see Table 2

BBz %5 & (Table6), CHREOMMIMED
D, L, DEOWMIEDY, & LKCHMED
% 5% 1 &% 4 66, 67. 62, 66%, @it & 4 26,
25, 33, 26%, ®1x& 4 8, 8 6, 8% T, WIME
DFIT L BEIZTD Db ol HPETH,
FER MK 4 82 75 T4 T2%, @it K 4 14,
17, 20, 20%, @k CHBMESD Y 0 LT
5% o2, BRETOMRIREI X2EERE
Dbhhhdrol. —F, BRI LAADRSE
BREDONEOR, C, DEELIHRLES Y

DHT, MHORKOHEM (p<0005, 0025 L@

OFA (p<0025, 001) BITECHEIODRD
(p<005) THo7. :
A BoOMMMENT L 5 EE%, Table7 2577,

A0 3R 312 400m] Bk LT T 77% & 200
ml BRI 0 64% X DL (p<0025), #HMAT
&, 400ml ik i E O@0 57%, 200mi @i F o
33% FFMICE Db o2 LA, HREORRD
F4% 88% L 72% 127 o 7z (p<0005) A5, AAK)
RFHFTH o770 00mIBMEDOATH o
7= (p<0025).

3) RAHEROEH

Gl R&TRL V] DEEOBHIIDWT
i, 400m), BRSO AIIELTEY, C
BTIRRZBERRICH 2, EIETCORRED
B, RA(SESHLIWIZI20) Lo THhbTL
v, BEOBREIRSEL ZoTwd, FRETD
ek ¥-DETRCHLABOBEGOME
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Table 7 Opinion and change in opinion concerming the acceptability’ of apheresis from young persons before and af-
ter reading a document zbout apheresis donations by 400 m! and 200 m/ whole blood donations at survey in A group.

400 mI_donaﬁbn o0 |- af;r - @' baio&)tcta} 200 mi donation @@@ - afé)er ® befo&)total .
(0 6] 9% 3 0 9 (0 2@ | 123 8 { 0 131 (54)
before{ @ 17 13 0 30 (23) befre| @ | B 50 0 75 (36)
® 0 0 . 0 0 @ ® Q g g 0.(0)
after total 113 16 0 128 after total 148 58 0 206
(%) - (88) (12) {0 (%) (72) (28) {0

Change in opinion from @& to @ : 17/30 = 57%
A group : sce Table 2

12, BAKE LA ED R, RSRIkED
RERATRYS, 7 4 V¥ —EHOBEE GER) iR
1, ¢ORKENEH 7. ChOORRTEREE
ARETHIZEALOBETERITR {, BEE
BOBRECEAZLRD ORGP oA, BE
OFT L4325 DOPLO~DEEL, C
HIZ) Ao

T HREORREEY LONOEETE, BET
A%, DBECE LWHIFZD R, 107
ERELHRE L OIAAFETOATWE, @
~OERIZIFBHOBRIE Lo 2

A -

ST ENS MPCRBAE S UCid, skt
OReR & ERAIFAIZ X 5 RAOIH L BB TH
A, SOV, 1986 4ED 400ml &R &
BAORMOBA, 1999 EDIEHD FEIRD 69 /A~
DFIZ LT ERH D, Wihd KEFERICEHRE
THhotc. SHROMMBOTERETEE LT, &
TREFTORMERICHEYTIEMBOLNEL
OBMERDIENETHILTHIH, SbHIT
IZBAE 200m] DLMIBRILL T E %V 16, 1758
DEEE (FHE) #RBII LT, 400ml 21t & 57
SMMEHRATEZEOREERFTH LTS
5.
WEDERERIO ATUCHT 2 X o#ER
BB L, EEFEZIIEESENICS D, 16~
19 ORI 1985 4% ¥ — 7 it RO E T &
AFFETH S, O L) RETHERORAD
—o kb LC, BEHEHE M o i 4 B IR 3 A% 200m!
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Change in opinion from @ to O@® : 25/75 = 33%

&M kR S 400ml S B E~E KRICBEL,
200mi £MEEOFMIRRS OEBRAWRL T
ETWHIeH»s, HFMEE S —Ti200m!
SMBPMERWTEHUTHEZ L LB SR
5. LrLbeds, o X oddk Loaks
HRMT % 25072 BUEHE & OEEFDB DO, &
BAEWMAEZ oFoRBEEEIC RS LR %
FoTWaHLWALI LRD, I h-ATmR:
A2 HEET 2 ESRELEI BN,
Ripiedd, EEphietE b, H4n
LA ERRO T ITRIZR & v, 1986 ORI
HHYATIHITIE, 400mi £ MR & AR O
TR ERNRL I T ARMAOKE LT
L, #hH12~13% LIPT (T8 50ke T 400
wl 3R THRSHEIE W E SNY, E#E S
Lid i b EIhTwDY, SO LIER
R LEWEEZ bh, EBCMBMTE 16
BRBHHAVRTOBUETHRANTDOR T
%% BICERNIC X BRI S h Ty,
LA L, 1986 EORMAIDOFERICITHRENC
FANGWIERERLT, BB L 3hig
BADH 5. -
SEOT7 Y r— PRETE, 400m! 2MRD <
g%,mﬁﬁM?&%ﬁiitﬁﬁ%G&MEﬁ
oL Terid 16, TETOEARKRLT
WBHZEdo, BETERRKFOAERBLRTY
5h0rEZLNL. O LR, BERREAD
BEISEALE 20 S KBL {fThbhTE& T
LZrhb, LVEFoTETWEIEDENE
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BrinlzonwT [Gs&wv] ERELLEHPD 32~
50% 3% BE (RMFESIER) &0 TR
FEHRIECAC L, S S5ERARRIICOWT
B FRC (56 v ] & OREHOD 37~53% A73%
BRicEb o722, L[R5 &TREVWI(E
D3t OARES R LOOBERRMBIRIRE
" W LbTHRBSCho T Lk, 100ml £l
REARMIZOWTOEBZEFTHI LK
Y, BEEIENTAZ L RRLTWS. £,

C, DI (Egh, LR CimEREoF?, £
7= A B (PG T 200m! S £ b 400
mi BE O 9 25, TEHR DR O T~ OlRikag

PG H o fn. BREDZE L WAL 200ml BILT

5T EHERT L, RRBERAEHARTOR
%L VESTANENBELEL LD,
WRTORIRE LTE, BCRTORMAMENE (F
VBRI 2 AER) R R EID k- AN VTR
L 7-35 5 2 dR i it 3E 50ke Bl Lk, $RI0TE
450~500m! DA, EROTRIL 17 HHWix 18
REMB o 72 RE TR ITEOELT
WBEBOD, Za—T—2, HYTIRZTED
THTR B CHHAORERS AL L, Th
F—Z FFYTTH 16, 17 EORMICIZTHDOF
EELEELTWS. B, =a—3—-s P16
BALELADIX20054E4 ATHNY, 5%
Z DoMIzBVTH EMOTRORY LAFTH
KD H0kBhbha.
PEDTEL, SEDT ¥ — MREERCE
FDRims 5 LT, 16, 17 M T0 400mi il &
PRSI OIHITETH H LH LD, KT
13404 200ml £ 3R A 16 B biThbhTw
HREEFHE A NG, BREFORTEOLENRID
WTRSHRET<ERMTH S .
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INTRODUCTION OF 400 ML WHOLE BLOOD AND APHERESIS DONATIONS FROM
AGE 16 AND 17 (HIGH SCHOOL STUDENTS) INTO THE BLOOD PROGRAM
' —INVESTIGATION OF CHANGING OPINIONS BEFORE AND
AFTER REVIEW OF EXPLANATORY DOCUMENTS—

Michiko Takenaka®, Tadashi Kamiya?, Sayoko Sugiura®, Hisami Ikeda®, Hirotoshi Shibata®,
Yoshiaki Maeda®, Kazuko Murakami® and Masarz Shimizu®
DKanagawa Health Service Association .

BTapanese Red Cross Aicki Blood Center

" 97apanese Red Cross Hokkaido Blood Center
“Tapanese Red Cross Osaka Blood Center

_ Japanese Red Cross Fukuoka Blood Center

$Department of Laboratory Medicine, Kyorin University School of Medicine

In order to obtain more blood for an increasingly aged society, a questionnaire survey was con-
ducted to discover whether it would be socially acceptable to accept 400 m! whole blood (WB) and
apheresis donations for the blood program from young persons of the age of 16 and 17 (mainly high
school students), who are presently permitted to donate 200 m! WB only. We surveyed high school '
students who did and did not participate in mass blood donations in schools, their high school teach-
ers, and parents. They were asked to reply to the same questions before and after reading docu-
ments explaining both blood donation types. The total number of respondents (rate) was 1450 (81%).
Before reviewing the documents 67% answered “acceptable” to 400 m! WB and 61% to apheresis,
and 28% and 35% answered “uncléar”, respectively. One-third to onehalf of those who ansewerd
“ur_;clear" changed their opinion to, “acceptable” after reading the documents. This resulted in ar iti-
crease of “acceptable” opinions to 77% for 400 m! WB and to 74% for apheresis. The proposal was
. “declined” by around 10% or less in both questions.

It is considered that the introduction of 400 mI WB and apheresis donations from young persons
into the blood program would be commonly accepted after informed consent was obtained, and that
the provision of suitable information on these donations can gain lead to an increase in acceptability.

Key words : Young donors, 400 m! donation, apheresis donation, intervention survey
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