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200 'S 1,535 953 567 357 221 121 81 65 51 26 i1
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400 % 1.514: 2206 { 1,183 | 1,005 719 468 353 312 382 190 52
B | 4335} 6880 | 4429 3722 27341 1588 | 1046 739 | 671 290 85
8 ATl 274 245 251 235 186 157 124 272 158 100
PPP % 7481 1919 1,003 904 | 644 389 326 268 370 228 102
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g [ 2680 4399! 3008 | 24411 1,760 921 537 286
400mL | 2z |. 14054 2,010 | 1,067 879 618 390 283 255
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IR 10 1 1 2 0 0 0 0
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B 30 10 5 -2 1 1 0 i
B IT...45, 74 40 49 25 26 10 6
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, Lz 0 3 4 1 1 1 2
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PC+PPP| % 5 22 17 i1 7 7 6 3
B 7 28 19. 20 13 i1 9 3
R EE
SmEE- A Ew] 16~19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
B | 47867| 6879) 5884| 6611] 7,680| 7309| 7.8i2| 8165] 8907) 4739} 2580
200mL | Z& | 77.296 | 61,090 | 50,306 | 52,500 | 48,690 | 35505 | 28,678 { 25,689 | 27,733 | 15538 | 6,567
B (125163 | 67,969 | 56,190 | 59,120 | 56,370 [ 42,904 | 36,4901 33,854 | 36,640 [ 20,277 | 9,147
5 [107,177 | 230,977 [228,788 [307,542 | 341,513 [301,881 262,572 | 213,351 {181,239 | 82,713 | 32,031
400mL | Z | 43.836] 89,385 | 71,250 | 81,221 | 86,687 | 71.062 | 61,444 | 59,681 | 62,845 | 34,442 [ 12,937
B % [151,013 [320,362 300,038 |388,763 |428,200 [372,943 [324,016 |273,032 | 244,084 |117,155 | 44,968
] 5177 | 24801 | 32,797 | 40,804 | 43,698 | 36,816 | 32,135 | 23,749 | 51,376 | 26,987 | 19,672
PPP | & | 16,703 66,545 | 56,308 | 49,051 | 40,257 | 27964 | 21,760 | 16,198 | 21,334 } 12513 | 7,346
BE4r | 21,880 | 91,346 | 89,105 | 89,855 | 83955 | 64,780 | 53,895 | 39,947 | 72,710 | 39,500 | 27,018
EB | 11,037 | 55822 | 68,288 | 93,108 (103,138 | 89,328 | 79,005 | 56,743 | I N
PC+PPP| # 9,766 | 44,475 | 37,146 | 35,268 | 32,063 | 24410 | 19,803 | 13,865 S S
H4 | 20,803 [100,297 [105,434 [128.376 [ 135,201 {113,738 [ 98,808 | 70,608 o ol o
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FhEE-tE7. K] 16-19 | 20-24 | 25~-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 6569 }
B | 156% | 3.24% | 2.63% | 1.42% | 0.89% | 0.62% | 0.29% | 0.21% | 0.09% | 0.08% | 0.08%
200mL | Z | 1.99% | 1.56% | 1.13% | 0.68% | 0.45% | 0.34% | 0.28% [ 0.25% | 0.18% | 0.17% | 0.17%
‘ & [1.82% | 1.73% | 1.28% | 0.76% | 0.51% | 0.39% | 0.29% | 0.24% | 0:16% | 0.15% [ 0.14%
B | 263% | 2.02% | 1.42% | 0.88% | 0.59% | 0.37% | 0.26% | 0.20% [ 0.16% | 0.12% | 0.10%
400mL | & | 345% | 2.47% | 1.66% | 1.24% | 0.83% | 0.66% | 057% | 0.52% | 0.61% | 0.55% | 0.40%
B4 | 2.87% | 2.15% | 1.48% | 0.96% | 0.64% | 0.43% | 0.32% | 0.27% | 0:27% | 0.25% [ 0.19%
B 187% | 1.10% | 0.75% | 0.62% | 0.54% | 0.51% | 0.49% [ 0.52% |E@I53%%8] 0.59% | 0.51%
PPP | % | 444% | 2.88% | 1.94% | 1.84% | 1.60% | 1.39% | 1.50% | 1.65% 1.82% | 1.39%
B4 | 3.83% | 2.40% | 1.50% | 1.290% | 1.05% | 0.89% | 0.90% | 0.98% [¥@k 0.98% | 0.75%
B |.1.88% | 1.46% | 0.93% | 0.92% | 0.80% | 0.71% | 0.68% | 0.71%
PC+PPP| % | 5.85% | 3.54% | 2.02% | 2.71% | 2.47% | 2.34% | 251% | 3.06%
B | 3.74% | 2.38% | 1.63% | 1.41% | 1.20% | 1.06% | 1.05% | 1.17%
VVREE 4 L (FI{ER1-5)
FmEE- R E8] 16-19 | 20-24 [ 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69"
B | 144% | 3.10% | 2.52% | 1.32% | 0.77% | 0.58% | 0.22% | 0.13% | 0.02% | 0.00% | 0.00%
200mL | & | 1.67% | 1.34% | 0.96% | 0.54% | 0.34% | 0.23% | 0.17% | 0.12% | 0.07% | 0.06% | 0.02%
B4 | 168% | 1.52% | 1.13% | 0.63% | 0.40% | 0.29% | 0.18% | 0.13% | 0.06% | 0.04% | 0.01%
B | 250% | 1.90% | 1.31% | 0.79% | 0.52% | 0.31% | 0.20% | 0.13% | 0.10% | 0.05% [ 0.04%
400mL | .2z | 3.21% | 2.25% | 1.50% | 1.08% | 0.71% | 0.55% | 0.46% | 0.43% | 049% | 0.44% | 0.33%
BZ | 2.71% | 2.00% | 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% 3 021% | 0.17%
PPP Z | 3.12% | 192% | 1.35% | 1.16% | 0.98% | 0.85% | 1.02% | 1.15% 1.24% | 1.08%
B | 2:66% | 1.567% | 1.00% | 0.78% | 0.60% | 0.50% | 0:53% | 0.59% 0.54% | 0.42%
B [ 1.02% | 0.73% | 0.45% | 0.42% | 0.36% | 0.31% | 0.29% | 0.31%
PC+PPP| #& [ 4.10%.] 2.29% | 1.98% | 1.80% | 1.66% [ 1.56% | 1.73% | 2.30%
BHar [247% | 1.42% | 0.99% | 0.80% | 0.67% | 0.58% | 0.58% | 0.70%
VVRERBIFEFE S
FmiEiE- 1AL F8] 16-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-89
B [ 0021% | 0.015% | 0.017% | 0.030% | 0.000% | 0.000% | 0.000% | 0.000% | 0.000% | 0.000% | 0.000%
200mL | % | 0.026% | 0.015% [ 0.008% | 0.000% | 0.002% | 0.003% | 0.000% | 0.004% | 0.000% | 0.000% | 0.000%
B4 | 0.024% | 0.015% | 0.009% | 0.003% | 0.002% | 0.002% | 0.000% | 0.003% | 0.000% | 0.000% | 0.000%
B [0.042% | 0.032% | 0.017% | 0.016% | 0.007% | 0.009% | 0.004% | 0.003% | 0.003% | 0.000% | 0.000%
400mL | & | 0.087% | 0.062% | 0.022% | 0.015% | 0.023% | 0.017% | 0.010% | 0.015% | 0.022% | 0.029% | 0.046%
B4 |.0.055% | 0.040% | 0.019% | 0.016% | 0.011% | 0.010% | 0.005% | 0.005% | 0.008% | 0.009% | 0.013%
5 [0.000% | 0.000% | 0.009% | 0.010% | 0.002% [ 0.003% | 0.003% { 0.008% [EAIGEE%E 0.000% | 0.005%
PPP # | 0.024% ] 0.032% | 0.021% | 0.010% | 0.027% | 0.000% | 0.009% | 0.019% 0.008% | 0.027%
B4 °0.018% | 0.023% | 0.017% | 0.010% | 0.014% | 0.002% | 0.006% | 0.013% ISPIGRANE| 0.003% | 0.011%
B [[0.018% | 0.011% | 0.003% | 0.010% | 0.006% | 0.004% | 0.004% | 0.005%
PC+PPP| #& [0.051%| 0.049% | 0.046% | 0.031% | 0.022% | 0.029% | 0.030% [ 0.022%
B4 |:0.034% | 0.028% [ 0.018% | 0.016% | 0.010% | 0.010% | 0.009% | 0.008%
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+ 4 AR TR ORI E ATEET B 7 & bR BI L oT,

T OTEOERAMI T SR EEORERSBLEIC 25,

—5, BRCHE 5 MEREARETR (VVR) S0RIWERL, BRLEI s RIF 72 L OROWIEN S
n@ﬁ%m&m:&%&&%%&v@a

FHIETIE BT, BEFIZHV L EDN TV ARILEDEIERD —>Th 5 MRS (VVR) 42
BILC. BYFRMEMEC BT 5EEE 0 (HERLOERT - BRI FIER VVR FUSRANRI 120l O
THEEBIZ TW@W@@%&&%@%WEWZEEk&mﬂﬁm%ﬁﬁotﬁAkiﬂ]ZEE&%4mm
mm%ﬁ&ot%Awﬁ%Lkﬁé 2 ] H 400ml RO VVR RS (oW COREE T o7,

i, BRI EIECE ST, ORI — ARRIL RN EIEL 0 Bk T
Z e HENORMEEOEEESETE Lic, TORBR, Fih, &I 3 RS EOERADEE<
VVR 2RI LT 00D 2 L s oo, VVR BEEIT 1 BoiiiB0me ik 5518
HEEIC Ao, REEOICERHET D54, BRhEORRNEEI T 588 EEET L. BYT0
Ef, AREICE DHERARIITE B A SRS Sk, '
| S FEERESEEOER LTV A4S E, RGN E S N SRR D & & biC, BRLEORE
RSB U I MTEOHEERD BT B




A. B :
TRILA O OB I FEEMEEOERIC L Y SRICGET LT %, BEODEFIEERENEGIC L VS
T &7 WHO (HEFYREEE) 2L &4 2ERYRRRTH D, Ll DRETIHIOL S ichii AR
B LW BBESRE 2 5 L, BRmEES RET 2 LI X 0 NEERHERTD I & L REOERAT A EE
A BBEDOL DDFERTH D, _ '
MREEIL T 5 UERBUESREL LA X O I NS IREHI L PEET D LV O R F oL L
2.2 5 L= BHeRlo iz TRRILE R DR A TER L SHI0&E R HC B L T AZ RER1 5 5,
PR, Bk 9 AV BT DR B X A BMOHEICRL TES 1 B EIBIERC L BB MoHE -
~EEN L B M 2 —IMEZ T A,

LT, FEROMIEHEIC X DHEFEE~T S 0 B HEEC L A HEF SR BT 5 2 L0 8D, E
YR ERMANE R ERAE L, BRI IR ~DBIRE & F M1 ~E 7 10 B BOS MR ) STITE 5 T,
IR TR L BABIED HID D &0 Th B,

WRIC, At T 50 TRl A I B B MDY RER A B 5 o i RS ORI,
$7IC 400m] iRl O¥EED T DI SETLHRMFFORHER ORARIEFICHE L TOTFIREHET
BIchDEMEER LT 5 2 EEED L 5 O oD BRI TH D, FEOMME T —F 20ihT B L & biC
ZORMAAER, —AIRILOEAIIEE X ) Bl 20 V2 TR A B IFNSE DR ORE
EREFTET 52 L2 X0, FUTORMEAEEOHEIMNC ST HERNE OREMER R Lz,

B. HE :
B—1. M#EEIC L ABINESHEE L~ 7 1 &SRO

MBI GHES T LB 0 MR BRI TIT ) & R Hb S RIE % 56 L BRmEED H v Hioo
WCOBRBEEE T 5 7oblc, SMfti (200mL, 400ml) FHEELHEIC LT, HE, B4 EM, Milo4
Mg F—Z TR 1942 A LRp~3 AR ORI LT, _

F LT, TO400mL BRILE OB LR Hb 4577, (ORI T 1 052 Bl 1. 053 S & LT 400—200mL #il
AR UT-HRInE O Hb 570), (@200mL BRIE DB LB Ho 234if. £ LT @1 062 AKi§i CARERMLDEE D Hb
4A7) TN TR L,

B—2. FEFEHRILEOLOEDIZIST D VWR RISORESEIC ST
1) EEFOIERMES WR FISRERRORA T, 2E 7S (OBE, WA, SO, BN, X,

[ALYE, RIS Tk 17 4 1 A~12 Biciki g L7z 16 7%~20 BRI 256 gL L 631, Fhl. ki

HE: (200ml, 400ml), EEAEESANIC VR OFASRAIE L, 2) #ll 200ml BRm%4T72 5 2 & o VWRIRBEHT

IZOVNTRL, HREEARTIC LT 7 HE T 2 (BB DRI AT T2 - 7 18 mE~20 BEOMRILE O VVR AR A FEk

DRI Lz,

2) TRk 18 ARICHURESS ST C B Sl 4R L7 B 215 fERBRIC L b RAY T TR LT, B

R, Fn, Y, £E ERnE, EROEEL SEREL, Bt D SIHEOTE L ZOBERIZ- O

TR L7z, - :
- (R~ s

ARG, BAZRET D T & <HUILICHE S BHERERES1TT 5 & L bic, BOEORLFRZAET S

LOTHY | BRI OV CHBLOBEOREFE TH A - OEE EOBEIIE L2, T, T—FOHRY



BNEOVWTRL TFREEMYEC S 5 (IR CUPRIFE - EEHERE TR IT46 A 20 8 )) ZEFLTWD,

C. &R
18, 726 44 OFRIMA 100 L TR BT S HERIIEEFIE & ~F 7'v R RIEE O 21T~ 7, %CD b

sk, 18,7054 (11,387 40 (60.9%), &i7,3184 (39.1%) W WUHHET T,

L, Y8 45 (RFD 168, RER R T SEOMIKEEMEI TS/ 1. 06272, ~E/ 2l
828 14.0 THoiz,

FHETDERIMOTERNT VT, 200mk BRifA3 3, 107 44 (16 6%) . 400mL FRMAS 15,598 44 (83. 4%) T, 400mL
Ll AT AERE RS E Do, L L, ERROSMEERL, 200l F2if 2, 769 £ (14, 8%), 400mL £ifnAs
13,5624 (72.5%), B CERMo-EN 2, 3704 (12.7%) Thol, '

PEERAIREIZT 1,052 BAE 1. 053 i & LT 400—200mL i 255 L@l o Hb 2577 Tdh 5 05, Z NI
BELTRRILE L3984 Th o fr, FO~TZ 1 EUARD YL, 12. 4Tg/d1 (R/IME 10. 2¢/d1 BKAH 18. 7g/d1)
Thot, ‘

MAFHETEORE (MEEATEEORRE, FRRE. SRR, #a £8) oty 2 70Ic 200nL i
& 400nl BROUIZ 43T, RERTELLER 1. 052 A MFEH IR L SRR TH D Z L0, 1.062 BLEL 1052 7l

Wiz, F LT, b aUEDOEMENETH S b & 12g/dL UL EOIBSEOBIN "JREE. iz EOBm-F -

gL Lin, FBET 400nl £Rin ZOUNTHY, MIRECEE 1. 053 & Hb fE 12. 5g/dL e B EN R Y,
FLTCohBETREOL S5 8 LI

200mL, i
Hb {& 12¢/dL L\ E Hb i 12g/dL i &5t
i E 1. 052 Pk HOB FTEEE (a) ORI FTEEE (b) a+b
I FEEEEE 1. 052 HEOBRI A FTREE (c) BEOBRMAFTREE (d) c-+d
& atc b+d a+b+ ¢ +d
400nL #f1.
Hb & 12. 5g/dL LAk Hb & 12. 5g/dL i &5
MiEEEE 1. 053 LAL BHOMHMTRES (a) EoORMAREE (b a+b
MELEE 1. 063 S EEOERMAFTREE () BEORM-RATHEE (D) c+d
A5t ate b+d a+b+ ¢ +d
FOFER, LTl i,
© 200mL Fii : ) _
' - b & 12g/dL EL 1 Ho {& 12g/dL R Ll
m#EEEEE 1. 052 BLE 2, 595 137 2,732
MELLEE 1. 052 R 37 0 37
&5t 2, 632 137 2,769




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

FRRFE=0/137=0

JRaE=37/2, 632=0. 014

HEEE=R=137/137=1

BB =B R M (14 RIE)
=0, 986/1=0, 986 ‘

HeMEAE R o/ SR (1R /R
=0.014/0 « « - HERE

400mL #EifiL .
Hb i 12. 5g/dL Bk Hb & 12. 5g/dL 5 ' &%

b 1. 053 BAk 13,126 I 370 13, 496
MiELLEE 1. 063 K5 1 65 66

Gr : 13,127 435 ~ 13, 562

JBRPE=13, 126/13, 127=0. 9999 -

¥ BLEE=65/435=0. 149

HERAERR=1/13, 127=0. 00008

HEREA88=370/435=0. 851

S =R A= (IR
 =0.0999/0. 851=1, 1750

MRt et/ Rk r= (1) /R E

=0, 0001/0. 149=0, 0007

O ENME ARG L LT 2 VR 2 A, BEFOIEREMERIS (WR) ORERICZ DB
DUNT L, 1) EEE OFIERRIEFOMR VR RIGFEA R CREF - EEF) . B 200m] TR G 1.'86%,
400m] BRI C 3. 75% Tl 77, SEBRRITIL, 200ml 123817 3 18 BE. 19 5. 20 BROFAETRMN (K4 2. 69%,
2.37%. 2.99%)., 16 5%, 175% (1. 46%, 1.62%) &EEE:L Tl MEMASERD biviend, 400ml (28T
RO FASEEITRNIR 0T, 5 h, B VR ORAEZRIT 200ml T 0. 07%, 400ml TO0.17% THh-o
7o (CERECERERL), LeHEOO VR FAETRIE 200m] TIEH 2. 16%. 400ml T 4. 4% Th 7=, Eﬁ%ﬂu
OFEREL, 200m] TIXEMERMET 18 BR. 1958, 20 mODRAERMN (F22.23%., 2.42%. 2.76%),

| 2178 (172%. 1.92%) & Hol Uy MERISED S 25, 400m] IHERREIOSRERICE SR

fehotc, Hb, BEE VR OFEAEET 200ml T 0. 13%, 400ml T 0.28%H 0 . FlHORELITER
MERD TV, 2) MIEIORMFES] (200ml. 400ml B)) I2. 2 [BIE 0 400l 50D WR Sedseg R b =
%, A 200m] C 2 B HIZ 400m] DS (F0E] 200m] BE) DR WR OFEAMEEY, FH2.82% THY,
HIERILA)> 5 400ml %4770 2 BEIH ¥ 400m] 35E (R0 400ml #¥) D VR BAERLHELTL2%LHE
BliEVWEBRTHoT, BEEVWR @%&ﬁ%}@] 200m] DS 0. 23% &, #IIE] 400ml B 0. o7%khl:%z L.
ﬁ P (=Y R0 el



M 334 B8 VVR OOBEEERY., #E] 200ml BEASSE 2. 905% Tdh D MIZ3 L FIE] 400m] BECYEE) 2. 40% &
FEIAS 400ml OISR IANIERDI- DY, SEFHUE SR 2h 0T, BAE VR OBEIFIE 200n] B
(0.11%) . #IE400mt B (0.20%) THY ., MEABNCHHFIREE o7

B CMERMIZET 25— & CTh 523, MEEFOBIRMERIT 404 [, B8, &t 126 . FEmdE
#1599 (19—87) &, HEIL58.3 (37.097.0) kg Thotz, EWRBIIETIFHRBOFHRN 42.3% & b
& HEL, WA 31.2% TH Y, T, BEECTHAIBIEILED 11.6%% 5D TV,

ARRAARIL, T0—T79 BRAS 55 41 (25.6%), SO RRLL LA 124 (5.6%) T. Zhbii—iroBkinErEDEDIA D
T, BHETH (31.2%) % EHTUE,

BEMRED 3 & MRV THE, Bkl OER LA E Tt 200mL ‘ﬁdmr B 45kg LAk, 2ot 40kg LA,
Fio, 400nl FILTEE B G b 50kg ELEASRD HILs, T OHOEEEZRT- S i, BT3B 1. 40,
efEC e fl (.80, BT B @ 2%) FHEL,

1 [EOFRIM R 4000 3% 0 & $25< 42, 3%% b, FRin[EEk 324 1. 9 [B] (15 B T, #RTAr &394 579. 3mL

(200-1200ml) Th-oto, 1MOORMEBOBEERMIFEINTHEIETL. FH8 2% 3.7-9.40 Thol,

TARTCOIEFD 5 5, RN EFSEME U0 6l Q) THY., FETTTHMERERRERE

(vasovagal reaction: VVR) T -7, VVR EEEIZT T I B THot, | #il43 2[E VVR %L LTV, VVR
FEAESERY, TASTHMER. 3%, AotE4 8%, ESAITHEME L 4%, Ltk 2 HTh-o7o, Wby viEm
WdoTeit, MEFEe A BRI -oT,

VVR % F80E UTefi] & 30 U720 A48 LER: LT & Z A, FRC SRS C VVR BEFINRZ L) T LR
Mot WHE, HE. BERMIEEE VVR RERICEEE & BEMICEH 18, BRI, Linl,
TERMIEE T BRMEOBE1E VVR SER CERIC SN > T2,

D. &%,

ML EER: & Hb BIEH: A L L,vz & 24, 2000l F5 L TR 400k L. & b “likH BT R RE” 75n1£&73=o 7o

DEY, FHRELRIERIENLOD, FEEEL RIBENBORETHDLEAD.
P EELLAS 200 36 3100 400nL, 2f) & b 10 BUT LMD TRV = &b, MiRILERT “BliARnLE2 b
L BEMIED” BEE GCHEEL TV, —F, BRMEREEEIC OV VCEE, 2000l IXEHEURAET 4000l 12 0. 1 BT C
BB kb, 400nl FRMICEEL Tit, MigLERED “GlThs LEbNAIRAE" © W IERAT .
hBLELIBND, 2B, 400mL FREORIILEDIZA O B A MELEEICE Tid, €fE LTRNIERSE
BENEN TN L EIBNE, o ‘

BRI DI ) B ESE CHh B, PIEEMFSORNEL VVR OBIREEHLEIEbHS T Ehb,
HEFIARNRKE W EE 2 B 21BN 200m] BhifnZ ., 2 B B LR 400ml BRIZ1T7: 5 Z & T VVR ORI E
MTEBLHELONE, LHL. SEORL DERTE. B TIFIE 200n] JRIL, 7 0OHI7 400m] i %5
L 7=R£D VVR @%é-ﬂ:t HIEE 400n] A% LBEO XV FEIZEL, LTl iﬁ%ﬁn‘ihﬁ”"%ﬁﬂ‘m:
Y

BTk 1 EIEIZ 200m] & L7-fERinE 7S 2 (61512 400ml #RifL%477 5 Bz 1 BIE L O E0Ed 8 S 5088
WL V-2 & b—DDERTH S S, ZhUSH L, ol CHItmey, HEFH’J RN Dot b ELD
h3, LAL, Zhbiddd LTRRENDDHETHE -, ANEEIC L B UIEEOBNNI DN T b4 HE
HLUUT RENRD D, E6ICINLOEREMEZ, EEED VVR BERLF BRI THNERSH D LEL
5. . .



H 2MmEEic 20T, Eﬁ%ﬁs:’%ﬁlﬁ%@%ﬂ%’cbof% VVR @%iirbmmé: VW ZEEERD e
7,

Fin, AEAMEIEEOFFIMIBO TS, VVR OFEERB LS 2 L LB, 220,
BMERICH BERMBOHISIE VWR SEA CHBICE N 0T, DU SR DB Rk
BT A BRI 2 EB T DMERH B, :

ERIEEIAEL FEIC X VHEITF 200, BITORMEEIREOLOREN L5, FEbIERIEES
B8, HKED BT hERENME EAIHMERMEEAV 2 DT, HHEAkE L C— Bk B4R 5 =

EDEE LY, bbb, BRILESEEETIUE, BITORMAET BT 26, FEICETIRERERT
& BB HBIES S,

—7, SEOFARSRITERROEES VVR OREOFR & 2o T B afEEE R LIz bO L BPhS, L
TS0 T, ERIMREIC T SR BOFEIE HAE, BEPROERE &S EiaT5 2 L OFER
Bl HTHERSNEbL DL Ebh 3, :

E. £&8

~EZaEy (Hb) MEAEEEEAICH, MilE OREE~OBE &, SiMmEi Hb B4 kit
DETEAN D, PEREHEDRELBRES—E Mt o # —~m TEEESH T3, Hb ESERE~DOEER
TRETOEZICERL ., EE R B S A RO e oW T, OB TEHEEER Bk Hb L
L TEW= O EHEES | & _hiF o3k, C200mL FifmE R 400mL & F—&EE5 & L5 = Lok @Hb

(O EIMEORE: ERARERERE 2o TS,

ZDE B EOS LAPRERE LAY, MK ER T EIC T 28BS LTV TH RS
Hb fEAME< Hb 85 AT EAE 27 & ey BBl E 7 5 5 LT e D LB 6 L 7e o7,

BhiLE OREERELE 2 5 &, IREERCR AT Hb BIEEEEAT20NENDH D, £ L THEIOIFFERER
EZHEi ﬁﬁ@’%ﬁ]%f%fﬁ@ﬁ.ﬁ L@?&Jﬁl%‘ﬁ_ Hb 2325\ i &G4 Z) TebDITRIREERETL TS
VED B D

- =, maﬁmﬁi’%wpé A3, EAEEHEIENC 400m] BhifLE LSS0 VVR %%Eﬁ#:blﬁ:}a 3~4%T

HY. HEn AN L ST ol, UL, —MEkIE O VVR FAEEN I%BETHDHILEEXD L,
A VALY OFNIE & B2 TOEERMGSRO 6D Z EPBRER S, :

SEDFFRFERICL Y . o< & bIFFEETIEHD. Tk 200ml BRILAFTV, 2 [21H LIRS 400ml b 217
T2 5 2 LIt VVR ORAEROEIRICITEN B & ORRITE LRI, BEEODHE, AT 400m] AR
MOHEEZTT2 5 1T VVR ORISR —RILE DR T = & ST AL, FOWE, R oS
WKEDETHLOBERER Y & LELD, _

7o, BOMBMFFOFEFEIL, BYTORMEAEDOSHERID 70 mLLLOEFDS 31. 265 R T, i
VVR OFREFERENEWND Z &3 ol £z, BITORMBEEOHBANDEEESE S 4. 0EEN TV,
EEEORRZT TIE VVR ORAESEREVCZ Lidad 07223, VVR BEFCIMERINEI A ERm &0

ANEBEI DT,

PEDZ EXY., BRinFOEEAODEMELHE L, RIEEL RETEE. BRROEECST HIRIEDZ
EEEBRETIE, ST 10 U ETHH0, TRIHIFERTE SRR dh 5,



F. HEEGHER
loiz L

G. WoEER
1. TROCEER
FEHY
2. FEFER
FEHY

H. HHIMEEREDHEE - &N

(FREZD)

1. FETEAS
BRoiz L

2. FEMFTEEH
FHoRL

3. F DA
Rzl



YRR 1 9FE BEANERFIERS
(BT - RIS L ¥ = T b U — ¥ = ARATIREE)
RERGE

BRI DT REHRA RIS L/ SR Bk i B AR

HERE TR fek GIORERERKE SR BORRFAE #89)

WREE

AREIE RIS D RE LOBAN S, 1) 17 5~ 400ml £MEFMOEA, 2) Siino LR
EAFYTEIMOREL. 3) M/ MTRARILOD_EFESCRIT 54 20 RIE LOTHEMEHC SV TCEAZIE (R
Mg ORmER) L2248 LOREETR 18 FEOLEROENT —4 OESEHH Ui, M T (MvNMED L
RFEEORELUICET D7 7 — MR % 50~54 Bl MRk & w18 & U3 Lz,

YRk 18 AREEICHRIL DR AT % L= Bk 3,532,404 4. itk 2,560,404 D7 6,092,808 A ExHd LTAK
FHFHOREE -2V Ea— VAT AILANERTNE T —F Z IR BRiUFER. AR

| i, SNBSS, BUERIRERREER L. EOBREMRTOLET— & L U, Mkl e -

FREERORE LICBEY 57 24— MEEIAED 7 igomiF 4 —THEL, 11304 (BiET7394, X

| #3911 4) LOBEEHSELI,

FORER, 1) 17 B2 400ml MR A EAT2 = & G, ERIC 200ml SilEE 46,684 45y (B 28,961

fo, Fb 17,793 28) VARST BRI FAA T L, ZAUETERR 18 AFRED 2 MRRINES (200ml #45) 0 0.73%
(B 0.45%., Fit 0.28%) (AR Ui, FREFFOBIFRORASRL 17 R CHBRE S 18 < 19 RAHEL
THRELUT ThHole, 2) 2mihiid EFRES % 69 @5 74 BUICHER L7nE 51 S ks Su 347
iz 200ml HEC 6,573 4T V., RARILEID 0.L1%BREDRIN LA NENT L ivbinote, B
PRI TR b B0 60 MRMLEDEIERRAERY | (ORI U, WS FoRER CTh-
oo UL, Hb EREIEERRGO S (Hb RE) MRISER & 2207 A B 60 5RAMMOER L bk |
LR Edtbiaotz, 8) MNERABRILD HIRESFBHTO 54 52D 59 MICER LT EaiciL, 4

45,534 £ ORRILE ORI RIAERT -, 50 Ao/ MERRILE OREFFASRIHhOER S Bl LT b s
AL T Clh-o 7225, Hb FRIC & BRRILREHEE BI3 BT 50 (b < i HEIRAERD bhit, [
AR -BFA O R UIBE T 5 7 7 — MRS ORERTHL. 90%EL EDRRIEDS 54 SR bitkke L
CH/MBRRITZ 777 7w & B U i AMRIRITLO EBUFAr O RE L1778 5 T L 128 85% LI bRk &
BB, | -

O X 3 (RO RIE L CHERS S OBRMARN AT, 7y — MEE T L EENREERED
NTOBI/MUTRATRMO_EFRESORE LEF—EEDT—v & LTRAMEED 5 ~& LOERBELI
- . ,

7. Hb B¥EEE S & M BA OMMER~ DBV CliEHEI L HIEFHE S Hb 5 HIEME.
Zh LITRR L, _

~T/EY (Hb) MSREEEEACH, BIEORRE~ORE ., Si#ic Hb BOS ik

| EHITEEND, FEHEEORERF—HOLKE Y # T TEESHL TS, Hb MEREE~O2




B0 D BRI L, BB AT i P ERE ORI o T, e [BYTRERITRE SO Ho
{1 & Bl LY e B | T ORIEL ). 200mL FRILIEES 400mL & F—HATHI X 1T
EoiEE). THo ERRADTRGE] PREREE L 2o TnA,

i BRI CRAETREIE 24TV, AR Hb SEIE LI LT, $nEYE Hb %551 & LiTEE
DM~ OFEPRETT 5, BaIEES: LC, 258E (NS Bl LR EEEE 2 5~
WAL B ~, FHFLVRDT A 2007) 2bEIC, 200 - 400mL F—EHETEM Hb=130, i
=12.5g/dL #0E LB LTS, '

R 19 2 Athi~3 A A, ikt & — (@7 oy, Bl vy 7| HE, 3m) caiiii (200
mL400mL) FHEFERHLE U, MiBERC CRLEETHEE{TV . FRRC Hb @HSEE ~ % a—
Hb201 77 A& T OFREHZACCRIE Ui, AP, Bt 11,405 A, &tk 7,321 A, & 18,726
NTOWTHITZIT 1, 703 Hb SR, Mk ORIERERIEE L X {&A2Y HBELR
G LIRS OCR R L HIBA L= T, ZO M-V VTEETIE UTHRIT Uis, S 7-HeEBEabTt, Hb 8
SHEHEE T TICEA L OO CHERMIE R SR LIl 1 v 2 0—3B0F—% (LABCH) #Bsh
L. 51 17,429 50 L,

FOFER, BRI 1.052 Bk 1.053 R4 L. 400mL 7>5 200mL 145E Ui BRinE o5 Hb i
EEYEREMY. B 1264808 gL, Lotk 12,440 6g/dL T, RIT0 200mL #:MAEHED Hb12 g/l SLEEIE |
EAET SEETH -, MSHIE H bl & EaiilE b ETh D8, M C Tk, MESEComBReHRH]
BN XE-2100 AL, ACRETERLER (9 24~32 Bi#g) CHIBL W5, SRR FRRCRE
Licb T e, BERRERISET —&icL V£, R—HRiEOMSAE Hb 2 R
Hb {AOFH, 1EERREBEEL, 65 b (M oRammissl L Wi U<, T TEM 04, &t 0.3 gdl.
FRENEMERR LT, ARG, B 0923 & BEEIGROER) 2R U, el 0.877
& [R5 EH) DFERThole, BRILAAE OMS Hb [0S L AZRERAEEN, B 14.9+1.1gdL, &
M 127411 gidL Clhote, BT 13.0 g/dl, el 3.6%. 2T Hb12 5g/dL A% 37.9% Tl o e, i
FEERHIE X 5 Bk oS Hb 47, BiED 200mL ki 4k 582 A (5.3%) T, 1080&%H
LHEHEY, 400mL BILERMEREC LY, Bl ICHEREE T 1.053 (Hb AlEHET 12.5¢/dL) LL
EEED LTS, 400mL BHERME i3, Ho EEAERET 13.0g/ dL A&H 241 A, W HEREE T
| 1.053 sk & FIE L Hb13.0g/dL ki3 139 ATEL 7, Hb MSBERICE vz, WY 13.0g/d L
PAEGERET D &\ LO4%DBI - FRIS fufz, IR EHER X 5 &tk oofdi 5 Hb {B5yAhivd, 2tk 200,
400mL #RiE O Hb 41 & EABIHSEIT, 400mL A T, EMEIT 1053 LT, Hb 5
HIERE 12,6 g/dL AR5 102% (310 N) HEN TV, HTHERE T 1.053 5% ¢, Hbl2.5gdL L1 L
%R Uiz 400mL BRIVFSEETL 269 A Thol, Hb MSHIERICEIVEL . HEEEE (Hbl2.5gdL L)
BT E LG, 41 N (144%) ORDHI TS, BE=130, ZfE=12.5gd] BRERFOFREIER
AR, Bt 400mL BRIAEE TE Ho=13.0g/dL & UIBA, 4L 2 BITRESES ER L, 50 f&

6%). 6018 (112%) T&E<. 2T 35%TNEE 2272, 200 - 400mL F—HIEERELRETS &\
200mL FHATHD 6. 7% B E f2 o7z, LT L. 200 - 400mlL F—HIEEE (Hb2125gdL) &R
T HE, 10 R~40 ROTEERE . ke s LT 400mL #5534 € 85%, 200mL F58H T 42.6%5R
Bk Aot BRMLEAE OB Ob EREAEI B 20.0 gdL, ot 18.7 g/dL Th-o7-, Hb HBMEDZREID
DT, BRI RNE & ShA A58 L LT 19 gdL BLE, ot 17 g/dL BAE&3RE LA
| NERIIB L L LIZ0.08% Thot, BEARICHOVTHL. SRIOBREhEE cil, rhEL e ikt




L OETHEICER U LB o LAHIERRD T,

PR TN, MiELEREES 5 Hb MEHRE S bic, BT L AT USRI fola
AR e EE S 15, HIT S0 S5 Hb s iisge, sidaihekiictEofiieE
& HOB L CHERHED SRR Z E DR ST D, SRR, Rl 24~32 R ITRARRIEES
“THE Lk Hb {5 CH 54, &5 Hb i FHETEN 04, &1 0.3 gdL ZRFNEWMEZR L T Ve,
5 Hb HIEER0B51403 gdl & ST Y, Bt TRIZMROE D b ORI TE A8ETH
Bo -

Hb FEE~DEID BRI, BYTEEEIMER BYED Hb B &l U TRV Z b, 9 ES 125 H»
£ 130 gL (COF LIFHe ORI TRIE T i & 24, HERITEH 1,053 LLEOREIRACH 1.04%08,
HUTH SN, O Bb #BYTEIEL R U 125 g/l L 3RE L. LEREI X3 HE S s 5 & 1.44%
OB TR, 2T, 5 Hb SRS TRl F TRIZSE T 5Em & LT, BIEHEs
ASED Hb L1 0 RREDIRRT B L3RR ENTOA Z L BB LTS L Bbhs,

200mL FMEHRER (H18 4F : 200mL 26%. 400mL 74%) & D, SZMmFIZE Vg2
VNEHRHEE L, 200mL iyt NIl A BBE U CEi LT AR b 5B, 200mL Mg
400mL & F— B 0% HiT35E . 200mL i B S, AUHBIK Crid & A PSR L Bbha,
LU, 400mL RERICER L OSSR T, £FB0RhiE My e SO FHEOEERNE L 12 57 EE
DI D, Hb HAHEOF X HFIZOVTRL, ST Ly VBISEOHHT, B s g mRAshn
DD HERAR Y OMEFERLEE LT, BHENERETHS I,

MR ERIER S, FEE AR S MRE L-HETH B, 15 Hb Bl ChgtesmI3hi
BRILH LIATREITS L, 4 OWRBBICRS U e it & 725, Hb S AIEESSEAIL, “ORER
Hohs T S 25 5, |

o, APFETIHRILICEET 2 EFAEOEIGFE LT . EFECRMOBR, F[EROFH, Ml TEOH
HERFEF S L, BFEECGROO Y 7 — 3 U ETH 2 L ARNERIMCAZ)FHE TR L, 2008
F1A8AND2A 1 BT, SRR RSE SE SR A e b U AR RIT, 2994

(RFED 59%) HbEMEEG, 1054 (35%) AEMIESETHY, 464 (15%) A0 1ER#E
ZL T, 4% 1EELINICHBIBR Y2 @& LaDid 31 & (11%) Thotz, Sikiid 5545 &
FAEAIREROFTEC L > CRR D, BERE CIIRm oD, ARRE CHEERRIEOR L
AIRIERS & BFET 3 &\ IR L eote, AFEFAEORLKPERHE 7, B, RO
i, RESSCORRIL SA Lo THIERRLE £ FHICHHE L T A Z &, RIS A AN L 21T > ¢
WD Z 2T o THEF SH TV D LB R BN, BUILRERRE OBiLE ST TRA S TPB TRl FIRETH D75,
RRE T (BRI EREE L TR Y. il CEV TS < | MCEEERI NI & pSRiEE R
<ERORMEELEEZ OGNS, BEFAOBRILICE A7 5RF 6L, Yut—Ya VIR H D, D
B, REBRE TIL TRA % TPB IiR o 71, SR Tl DRI CHER A A — DR 2 LR

BB ERANERH D, Fi, B SROYERRIERRCHT A IMELERTRE THD,

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



A. H#Y

HFEEM S OBBRIZISY VTR ATREA O D & Sl bl L D BEBREED R b LI & 0 MR ERDHE
MAFRIEND 0, TR TIIROESS R RS SN D8, FOMBEO—> & U TkiFEkhE
ORELIEZBID, ‘

T ABGRHE GBI L L O FREMSAIAE S B % Btz 8 1) 17 3%~0 400ml SMEEMOMA,
2) fMmfkine LRAEFERIT 69 BORE L, 3) m MRS ikiie FESET 54 BORBE LIZOVWT, #E
AZHR (g ORNE) » %4 bORMBEOFESER 18 FEOLEMRME D7 —F OfTRERICEE SEHEE
LCHTz, B THER 8) 10T, BHTHRIUEAE Ciln/ Mg R 21 T - TV D 50~54 FRmRILE %5
H& LT, TN ESESORE U 27 V7 — MiE) 23R L. SR E Lo boids
BRI 5 2 L3 B BICH B, '

7=, Hb IHEEA 5| & LTFESGOME B~ OREYmA 7ol MR & HEFHIE S Hb fEiZH
EEOHEHER 21T, Hb SRR ~O2HER2E] 0 B 2B Lt el FHE s 7o | PR — D
DHOT—FEIEL, BHTEEEMEE BMEO Hb 8 & i L UE o0 Eg | & BiFoRFELME). 1200m
L FRMENES 400mlL & F—3Ecs | & BiF5 2 L ORI, THb HRMEORE) 72 EOZLERRTH &2
b YOO EMTH D,

- EDIEFAERCK L TEPGIC T e 8 V(T ) T L TIRIERIN SRR S 1L S e BRTH T

LEEME LTI A TR L,

B. Fik
B~ 1. MRlFOFFENERE LIS 5 RO

TR 18 S (FRk 18424 A~194 3 A) IC&ER-FMEY » #—RIUDOZ%2 L. AFR2ER—=
V¥ H = AT AT AT ST B 3,532,404 4 Zof: 2,560,404 £ OF 6,092,808 & R E LTHE
Bl - BRILHIER - SEIRPEBRNC IS S (BAS - LA . BAICREHE R, BERRERRIZONT
2L, DBOfTOEREERE Lz, (RIVEENT. Bk 3,212,704 4. i 1,777,305 4 DE 4,983,009
4) T, 2F 7 f@ﬂi@ﬁﬂ@ﬁz‘z&-— (bimE, EvR. HEwR. B, AR, MR, fBR%) <50
HR~-B4 B MRS YRR AR S b Lot ISR D ERRAER 00 R LIRSS S B & SehE LT, FRESguy
FhEEk 200 41 (54 100 i, &ML 1004 ZBERE L, ;

B—2. MmitEIC L 6%@@@%?&3& Hb fSBEE & ORIV T

PRk 1948 2 AR)~8 AT, k& @R7ey s, Ml7ay s, 8§E, BH) fﬁﬁu@cﬁu (200
mL,400mL) FEHE X5 L U, ikt ik CRMEaHE 2170 . [FIFFHT Hb {Ef1 5 #IE % ~E% = —Hb201
7T AL EOFERESZROTHE Ule, BERHER. B 11,405 A, &tE7,321 A, & 18,726 NiTonT
FRT AT T, Jpds, EEEORZEIHHD 5 b UTADRITSSIEE & K& < B2y, MR &FEA L
7-RE% OCR 22t & 18 Ui b OF BN L 17,429 &t s & Lis,

B—3. ESAORMICK S s
FORER R E SR | ~ 6 i, BN RS A R AR LY. B
ST o7, TSI, R 204 1 8 B~2 A 1 B-oRsmOmAL. A, MR, 2E @




miTE) BRiERR, BSERT, Bor 1 FROBRMBEY: &) Mo 5RE - 4 A—UR Y 9B THD,
FETIE SPSS 12.0d for Windows £ W TITV Y, FEKHET 005 & L,

(BB~ OB

AWFTEE, BARSETS D & BRILICE S BWERERE S5 L &b, BLEORMERANETS
LOTHY . BB OV CHRNOBORESEATH I - ORE EOREEE R, o, F—F OBY
PO T TR B D MRS GO - EASIE TR 176 H 29 B )l 2REFLTWA,

C. &%
C— 1. BRLEDOFESEMERE Lic i35 Emat

17 IFERALE A~ 400ml SMITMOEA LizBE& 0SS ORI FERE L. 17 ZBEORkn (5K
34, 816 4 h, BRIAEHEENL5, 0504 (14.5%) ThY. 17 mictE bkl 5453, 188 4, BRiLFE -
FHGL20,728 4 (39.0%) LHMOEFLY R U CEVMERBERD bhie, ERMCR TS, B ARR Ho @ik
HEERIN) . UE, TR, RI2HE | ROLOKARETER IR . IR 2 (SRR LHlTsh D
IHEICEY), BRI, FOMMDS TOE B COREFEDMLOEN & i L Tl T2,

200ml SxfERiEOAEBEERIENERRERR CIL. 17 BBHORIEARERIT 1. 19%TH Y, 18~29 o
2.39% & HR U TIRWME T -7, (18 19 B EORWERRAESIT 1. 95%. 2.79%) 17 EXitEmRWERRESR
L T5%Th Y, 18~29580D 1. 37% & W5 L EhsoTois, 1855, 19880 1.75%., L. 81% & DB CIET
RSEOETH oI, ' _

17 224C 400m Sk A L7 45 & ORI S () DI FiA% T B35, Tk 18 £EHEC 200m] £k
M BT o7 17 SIRMED 5 b, LORENR 400ml SMALOMESE (K8, Hbid) T remS
7, 17 BRFHECHL 29,765 4, 400ml £iMOBMILHE (K8 50Kg BE, Hb & 12.5g/dl BLL) %
TOIX28,961 % (97.3%) ThHY., 17 REMETIZB2460 47T, 17,7234 (54:6%) HHAE - Hb BOM
FORAERE LR SN, |

FERORNAEA 2T 400m] BRI ZAT > T3 & ik, R 200ml 'Féklfn?ﬁ’%ﬁf* 45,684 %5 (Bik 28,961
4. otk 17,723 4) Qﬁiﬁliwt%ﬁnﬁzz_\iné A, AR 18 FEO2M (200ml) ERRLE
© 6,378,490 & 0.73% (Bt 0.45%. Zcik 0.28%) 148X Lix,

Skt O ERREESO R LIz DO Tk ikl DR EkRILE RS & BB 5 Hb REOHR
13 60 25 0.19%, 60~64 FRIX 0.42%. 65~69 Bt 0.69% L ESH T & L it LRI AEmRPHY .
1T 68 7% + 69 %D Hb REDHRIT 0.93%, 1.25%&EVMEETRL TS, MOTEKER 0% 50 £,
60 R THAHTER MBI o7, e, oD 50 4. 60 FRERILE DRI BRSSO L B
TRELUT Th o, 200ml BRILKFOBHERZEERR. K 400ml SRIFOEHERARERIEF RS L. B
TR0 8, 60 fRBRILFE DORATRIHBOENR L B L TR, 2 THERRIC 50 £R, 60 ki ORIE
B AR & Ll U TR L i, : ‘

LM OfkiES, BRI b 60 5 LEHMERER LTD‘E)., FZTRRERY (BAED LEHHIO
TORREREZRD L ZH, 200ml #RifL T, Y=0.04X+2.93 (F=0.96), 400ml BRI TiL,
Y=-0.15%+10.61 (®=0.97) OATREINDHADEERLSFRD N, TOEREREAVT, 2k
[ DEEEHRATED FiR%E 74 BETHE LFIFEORMB DT L 2 b= a VBT o7, 200ml fik
T 70 3T 0. 13%DERIMERAS 73 5§ E TIT 0. 01% £ Tl L. 400ml BRi-Cl 70 Bt 0. 10% Téh B8



1 TO. 0% E ThdT 2 & FRlEhi,

MRS _ERRER O RE LISV T, lSERIMDZMAE 3BT ik s &R 7o L. B
YECIE Hb AR DL, 50~54 55T 0.84%. 54~59 BT L.12%. 60~64 1% T 1.59%. 64~69 5% T 1.69%

CEREIET I L NERR DR LI 2EEDERD Hivic s, &iETh 50 1% - 60 > Hb RROF IO
R BB LT 1o i, '

M/ NEESERIL (PC) %1772 QW S ERILE DRWEROFAERL 50~54 ROBWERRBAESRITIE L L b
MOFERE LB L CTRZU F Cho7, Fio, ffkmsERi PPP) £1T2-o THaEE ORIERRE
FhFHTHHLE L 50~69 ROBWERARERIIMOFRE HE L TRZSUT Th oz, _

/RIS TR oD _HRRAEA % BT 54 5> B B9 RRICHE R L T35S T BRI 03 K ORBEHINT 507 2%
= b—a L THI, SFEPaE RO/ MR SRR B0 3B o & b a2 & B S B-1 %
ERPFED N TS, 455D b4 BOMT, M/IMRERIMES (BRFHOE~AE) L EROBFRIZ oW
TRTHD L, Y=-992. 69X+65090. 20 (R*=0.98) GRTAOHBEBGEIED b,

= OERER R BT, L NRERILD RS BT 54 557>5 59 5 E T3] & b BRI Bk
FEREAE L TAHD & FRIT 40, 534 LOBRinE OB RiAEh, Ziud 18 RO MR SR NE
775, 4B D 5 AO%IAREAEChoTe,

Eie. AlEH 7 Hilkomigt ¥ —C, BRL/NMKRSBRIUC #7% LTS 50 5R~64 EEOBRIE 25t & L
T NSk RO R U 57 v — NRERT Ao lz, WERIOMEGSG: Y 1884,
EIRR T34, FOGHES 182 44, AR 123 4, ATRAT 219 45, ML 177 £, 4B 158 4 TH Y, BFHE 1130
HThore (BIHET304, AtE3914), FHDAIL505%260 4, 51 5% 1974, 52552054, 535%231 4, M
% 237 2 Chh-oT-, '

1 54 ik 2 T b OMVIMEIRILIZ DV TS, BHECE824 (92.3%), APET358 4 (91.6%) »b4&ikEb
WA LI & DEER BT, MR _HRREEN T 54 BRIZ T, RiERO ERESIE HFic 20T B
MG B61 4 (89.4%). 4T 3374, (86.2%) MSHEROEIEIELIIZA, bl & OEME S BT 68
£ (9.29), FHET 47 £ (12.0%) Hote, SHICEROBE. (T CHNEY & EX 2OV ThE, Bk
CHL 65 BT & DEREMN 225 4 (30.5%) Fxb &< . WV VT 60 BSRAS 207 4 (28.0%) ThY, HBAZLO
BT 113 4 (15.3%) Hof, LETHY 60 kil & DEEED 1534 (39.2%) LHE b <. RV T 65 R
P3744 (18.9%), LML 414 (105%) OIETH -7, MRMEEHEORE LIZBET 2B RIE, e
AR DI TTER) . (MELAZEN B 5O C— i DEMEREOFEIE LV REDERSEN o, RRilLEHE
OREUICSHOERIL, 34845V, 2 BT (& /R T oG RE oo 2 L 28
L LTV, '

C—2. MEHEIC X BEmEAHE & Hb HBRENE ORIz T

HERHIE 1.052 BA L 1.053 Si%5R L, 400mL 758 200mL WIEE U7 kil o5, Hb TEHE & eyl
M. Bt 126208 g/dL., it 12.440.6g/dL T, BATO 200mL i H¥#Ee> Hb12 g/dL LJ_E & I EES T 2408
- Thot, ' _

fESHE H b & HEsiilE Hb e oBRIC oW, B C ¢k, RS comBkaHERIER X8-2100
HERL, 4 CIRETHELER (9 24~82 B WWREL TS, HBIRIEREERRCIE Lz bo T
Weh, BEREEIBZET—ZITE YELH, 5 Hb (DiRisflss L i LT, SESETHEE 04, &
0.3 g/dL, T EIEVMEZE R L OV Ve, FHEIREGE, S5 0923 & FERITHRVVERE) #/R U7, &fET

1




T N

OSTT & (Ro%o3y VRS DR TH o,

RRMLERIAE O S Th fESTE, =R mEiL, Bk 14.9+1.1g/dL, & 12.7+1.1 gL Tho7x, F
PG 13.0 g/l i3 3.6%. £ C Hb12.5g/dL Kt 37.9% Th -7,

ML ERE L 5 BHRiE O S Hb B4 K723, BiED 200mL ikmE#at 582 A (5.3%) T,

10 X EH BTN E, 400mL iLIERmEREC L v, B& & bICHEREET 1.053 (Hb BiEET 125/
dL) HEEFEDHLN TS,  400mL BHHinE T, Hb fSHIEM T 13.0g/ d L ARHL 241 A, HoHE
BIEEC 1,063 5% & HIE L Hb13.0g/dL £_Ei3 139 ATEE L=, Hb i SREEICE 0 5 % CHIEENEE A 13.0g/
dL BLECRET 5 &, 1L04%DBD S TFRIEN ., —F. IEKEHEIC & 2 Ltk OS5 Hb i ¢
BHHH, 400mL AHERME T, Bl T 1.053 B LT, Hb S RIEME 12.5 g/dL 6% 10.2% (310 A)
SENTWe, WZHEE T 1053 &M T, Hbl25g/dL BLE%FR L7 400mL BhFs#Y 269 A Th-
7=, Hb fRBAERICH 0B L, HIFEEEE (Hbl256g/dL LLE) BTRERS LIsRE, 41 A (1.44%) o
BTHIENE, ‘ o '

B=13.0, LeiE=12 5gfdl, FRERFOAASIERM SR, B 400mL B SEE T Hb=13.0g/dL & Li-if
A FREEBIRERPER L, 50 % (6%). 60 % (11.2%) TEL. 2FETL 35% W R#E s 2o, 200 -
400mL [R—PIEEHERRET S &, 200mL FEBMED 6.7% 5@ & 7po7, oL, 200 - 400mL R—H]
EEHE (Hbz12.5g/dL) Z3ET D &, 10 ~40 ROTEERE <, e L LT 400mL FHE2E T 35%. 200
mL LA T 426%03 N E i ot

BRIAAE O 5 Hb R EE B 20.0 g/dL., #ff 18.7 g/dL Tih-7=, Hb EEHEDRREIZOWT, R

HHORENLE L SNAEE 25 L UTEME 19 gdL LUk, %&bk 17 g/dL Wb 2 5305E Ui, s B
& Bz 0.08% Th-7Tx, '

HEEEICOVWTL, SEOBRGEESE . PR ES M E L oETNECE LB D

et tviey

C—3. EFEOIRILICHT D EHaE A

299 ZnbEEL B, WNFIX1 - 24964 (B724, K24 4), 3 4F113% (B4, LA84).
5- 64904 (B594. X304, TH1A) Thols, |

HEE TORRMERDS L[EEETHD LEE LEbDIZ 1054 (35%, n=299) ThoTe, i, Faff 1 FH
AT L ESLERRGL L7 H B LT O 45 4 (16%, n=296) Thote,

RO FHTH DA, SEBUCHITTH5EMITONCE, 1 FUIC a5 LEE L2 b0
#3314 (1%, n=289) Thoiz,

[ERESIATIC & o TR 2 O N RS ORI TEN BhE+ 2 EROETARER Lz L A, BRE
Tht (22 ROk U Licd, RSS2 Z L& 1kd &5 L EX 2 L3 D E34y, Tk
mT&%ﬁfbucfsot%%; RERICHTTES LROETH) O3EE, RERE T (hirkicto T, #ilu
IO 1 o TIRa, EOHHT R OBRRILL 8o b & 207 b 24T 5 2 & 138 YA, (MR
BRIl 2RI e o ToiE s, RERIZFITTE B LEWET A4, 727, 6, AiuE3udin L <na LB

EIA BOLTWB LEGETN O4EET ISERILCHE T BRI bIZS Y £ L ORI,
LI,



D. Z& '

FHFEOBMIEETH DM, BCKTiX Goldnan LOBMEIZL D & 6L/ 17T A TRE BT bhvd, £
Z TR 200m] -2k T IRE S AL TVNA 17 BRI 400m] MR oA % UIHEAIT RiA T h D IR A3
Nl T5, EHERRIEAZID 0.75% (5B 0.45%. it 0.28%) (ABETOHNIBRATENRTHD, 728,
0. T5%DHIINL, AR, 18 45 17 BROOBMR 4. T%ICESERE L L O TH Y | 17 SOOI 18 FEED
18 - 19 BROBRIED 9. 2%, 9.9%IZL VI3 A biE, 17 FRILEDEDHRIEICHEC 2D EBZF AL
B, 17 BRI 4. 7% E > TOWHAERO—I., Bl AiiEEHI ORI ABEDE 2
400mL A1 FISEDBGEITIEAT L, 200m] RO IPEINBEIE F LT 2 LBE L N5, 5%, B
FHophAEE (B 175 2EOTITE, FELHEOT 35 L RRBE SRRV AT 17 FRAETT
400m] MR AEA LT ZERBNE L EZ B, IRILFEEEEIT 16 55, 17 AMhOFEREHEEL TeTo
HH CE T -7-0kL, FHIERRE DR Z OFRCEWZ LITERT 5 £B 2.5, RWEROREIIESES TEH,
LU TN B A3V, 200m] FRIMEE VR SR ORI 17 BT L 05%TH Y 18 F~20 D 2. 14%
IR, 308D L01% M FFAETH o7 (1855 1. 6%, 19 55 2. 23%), F7o. 17 mEieiEoD 200m) ghifn ks
@ VVR BHEFIOFEASEE 1. 35%I3. 18 H~29 0D 1. 09%33 L UMD & Hililrd~5 & R0mV MEClb o 7228,
185%, 195D 1.39%. 1.47% B iizoT,

iz, MR OO LIRS RE L THD A, FCKTHIEI & » B8R0 64 b R R L E
THEA ThD, b L. AT 74 sr Cikio_ERE#RE 3] & R 7o Saic AL h AIRIEEITER 6,573 4
T, AMUSERIERD 0. 11%ICIR BB = L Avbisote, SHUEAT 448 2004 FEICHRILO _HIRSES REL
7Rz 0. 2T%HRMLE DI L 72 & O Goldiian # 2 2 i L CHIRVMETH B, BHED 68 K%, 69 FROBIMN
FHO Ho TRORNEAE AR LTS Z S, 70 mRELEOBRILAE 23366 L TRfiffil 21772 X 20 DEE/:
BAV MEEZD, FELORE L, NSRRI 70 B L » Sc MR ME T U, B |
Hswh . BRGNS G D2, TN bOFECILAEATEEERE (ADL) OBFVNILY Hb EiLK
& BB E LTV, kB I3EAGNT ADL 2585\ vEHER L35 % 5 A8, BYTRmMENE Cemikn 217
720 TS 65 BRELEBEO Hb 5T L, MOERE BT 22 LW E L B X 5,

R _ERRERINIY. 54 B CH DS, BIOK Tl MRS BRI D4R FEHE S i ki o> _ERREEE YE
LCRY ., Bfov&SHEIRgECWcERhGh, DPEXY ERPEERESN TS, -

Z 2T, BYTO 54 180 LIRBHERE 59 BRI 5| & LR a 1l 5 RLEBEHEE L TH5 &, 5. 49%Dim
AN R SO M A B E M Do T, Fiz, HAE 50 B~54 DM mRMLE xig e UCEmRL
12T — RRETRL 0% EDGIIEH bl MRRRSIRIIZ L 195 L BIE L, 85%LL LT3 Mk
> FIRERNE AR : ORERBLR NS, 2B, I/MTRIEREAERBICRS &, Bkl bz

T L TRkIE SR LTI Y | 50~54 EROBRIE BRI RO D 2 HHE L, 2O L BT -

MERICKENTWS & HE X D, 55T 30 1%, 40 oM IMRBRE 255 & Lie 7 o — R b IERL .,
IRMERDERZ EVEL DL L LMELBDRS, 50 U LORGEMLED b REOEREVRTHD
2, BRI 4 —HH O Y FEORSIRIE CHEEHOEIEOLEE LTS, BRI
REO BRI O AR TRILIZ AV 57 X ﬁ‘i*—"ff/vﬂﬁ v MDA EPERD—2 L EX HIDH, K
SR AT 750 T A RRIME OFREIO Hb 4540 % 588 L O ERD S L TS G2k T3 2 ik
VEETHS Do Fie, SEOHEFHERTIEVWR 28, 50 RELLOMRiLESNER ORI/ ME - ik
¥ HIHOARR L Holle U CRISEIF D% Cloo 7o 8, BRI -l o & — M0 DI i L C
VWR & RAE LSS RRHEREE Y 2642 <R 5 L@l LT\ 5, FlsE 0/ MRS 2 YR IR

10



MEHEL, EEHFROBEOFEEMELL TB 2L bUETHS 9,

R B & ARSI & Hb M5 RIGEE & ORI TTh 5%, IR RIS & 165 o R
& BT, FEET U TR S TS T HECE AR B A D, HIT SECE iS85 Hb |
TS ¢, RS B EREHEEORIE & L8t U TSI SDE N = & SRR STV 3, 4]
ORENE, Fl—Hff% 24~32 BFRRICHRERIERT CRIE L7z b ([CH 55, 5 Hb X FEE THIE0. 4,
it 0.3 g/dl ENETUERWMEZ TR L TV, 5 Hb fHIEEEEORAETE0.3 g/dl &L SN TRY .. RILERES T
B BERILE D5 DEIATEIE TE HRETH S,

Hb BUEEEA~OEN O BT, BT AR B0 Hb & B L TR D &, BHEES 125 H b
13.0 g/dL WCOE FTo B A OB TRET 7o & 24, EMTE 1.053 Sl EORERZ s 1.04%0Re0 58

FRISNT, LTl Hb ZBHTHEL R 125 o/dl EREL, HEMEC L DHEE HET S & 1. 4% 0K,
PpiFlshic, ZECROT, 65 .  IEEREA TS TR 358l & LT, E#E A0k
Ho L Y REDIZRTT D L OWESH TV D 2 EBEEL T 5 EBbhs, :

200mL Bl EIAMER HIS 48 : 200mL 26%, 400mb 74%) 12H D, Zl#ic & 9 atnEEiT iz S
WEEE U<, 200mL #FifidNEossim A BBE UCn L Oy 2lisk b #h D, 200mL OFE M EEAES- 400mL & (7]
—HIET O BT RS, 200mL ERIROE UMK CiiE & A PEERAN E B, AL, 400mL
FERMC IS LT Bl Cil, 2ok e Relire S RO ZERANE L /R B AHEMES $H 5, Hb EHEE
DF|E BT onTid, S8 THI LA BEYEDHH T, ﬁt{fu%‘x@%ﬁk%?t&ﬁﬁlﬁ&ﬁxﬁubémiﬁﬁ o
B DEEL C, RS D _ETHH I,

BRI, BT L 5 DR LI METH 0%, 5 Hb AErE G ik
$Lﬁﬂﬁwﬁb'@#Gﬁﬁtmutﬁﬁﬁﬁﬁﬂ%aﬁéo%%@ﬂﬁ%ﬁﬁxﬁm\:@ﬂﬁ&imbt
RSN L EE NS,

EEADRIIZ T D ERE TH L, SHOFEETIE36.1% (95%#‘#?!:%3 29.9~40.7%) HfkinE Lz
ZERBHDHEVIRERL Rot, BERATOHI-FARICES L, 19~29 H TR DH 5 ADEIE TR 42.8%
THY., ZOE L Y D EAEEFAORNSRERIFBEIRNZ L0305 (p<0.05), Ffiead Ea3d
CON TSR OMEI X B L B2 5 & AEEFAORMESEROESIL, EEHOTIER) 23
LB LICL B LD LHERTE B, _

—7. VEEMORR SR BR 14l Urs ABE-BEERO AR U EE) 13 15.2% (95%(EHHXA 116
~19.7%) Ch-ote, HATAFHICE D & TR 18 FHED 20~29 BROMRMINE 7.6% Th 0 0, Frk 19 5
T ORIEAHEE S B LITET B &, BRI —AROBIRICH L CHRICE O LS4 5 (p<005),

E7e, SBORRIKIICEE LCht, T 4EILIPICRERHRIL 5 ) L1 L7 10.7% (95%(EAEIM) 7.6~14.8%)

 OABRTERILTB LATE L, TR 18 SEED 20~29 ERORRILEATER, 20 SEEEDHES S5 LIRET D &, 7

B 20 FEEE L ASHESAE ORI L HABIEL 25 L E2 60D (p<0.05),

T, AFEFEORILESROEBRIIZOTHA I, HEEOLGITORER. Bl 1 ERCER L 45
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BLOOD DONORS AND BLOOD COLLECTION

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

B.H. Newman

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

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

RESULTS: Vasovagal reactions were 84 percent lower
in African-American HS students than in Caucasian HS
students (3 of 226 vs. 88 of 1076; 1.3 vs. 8.2 percent;
p = 0.0001; relative risk, 6.2). In Caucasian HS stu-
dents, first-time donor status increased the vasovagal
reaction rate to 9.4 percent (vs. 3.6% in repeat donors,
p < 0.004). Low weight (= 130 Ib} increased the reac-
 tion rate to 13.6 percent (vs. 3.3% in weight > 81.2 kg,
p < 0.001). Together they increased the reaction rate to
16,0 percent (vs. 3.2%, p < 0.0001). Females had more
reactions than males (11.3 vs. 4.8%, p < 0.001), but the
reaction rates equalized when -donors under 150 [b
were excluded (5.7 vs. 4.6%, p = 0.66).
CONCLUSION: Aftican-American HS students had a
significantly lower vasovagal reaction rate than Cauca-
gian 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.2? This study
quantified the risk of a vasovagal reaction in Caucasian
and African-American HS students. 2),Several measur-
able risk factors such as youth, low weight, and first-time
donation status are associated with an increase in vaso-
vagal reactions.*? This study measured these risks and
evaluated the degree to which they are additive. 3} Two re-
cent studies reached different conclusions as to whether
femnale sex increased the vasovagal reaction rate. One
study found that confounding factors such as lower
weight explained the higher vasovagal reaction rate in
femnales,” while another study, although unpublished,

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

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

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

From the American Red Cross Blood Setvices, SE Michigan
Region, Detroit, Michigan. .

Adidress reprint requests to: Bruce H. Newman, MD, Medi-
cal Director, American Red Cross Blood Services, SE Michigan
Region, 100 Mack, Detroit, MI 4820F; e-mail: newmanb@usa
redctoss.org. '
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MATERIALS AND METHODS

Phiebotomy

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

Data collection

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

Statistical analysis

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

RESULTS

Demographics

Table 1 identifies the demographics of Catucasian 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
Ib).

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

Comparison of vasovagal reaction rates

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

Additive effects of high-risk factors in Caucasian
HS students

The additive effects of risk factors could only be evaluated
in the Caucasian HS students because the other
two groups had very few reactions. Table 3 shows the
effect of different risk factors. A first-time donor had a
vasovagal reaction rate of 9.4 versus 3.8 percent in a re-
peat donor (p < 0.002; RR, 2.6). A low-weight donor
(= 130 Ib) had a 13.6 percent vasovagal reaction rate ver-
sus 3.3 percent in a high-weight donor (= 180 lb}
(p < 0.0001; RR, 40). Adding both risk factors together
increased the reaction rate to 16.0 versus 3.2 percent in
donors who lacked these factors (p < 0.004; RR, 5.0). Since
45 percerit of the Caucasian females weighed no more
than 130 1b 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 dembgraphics in Caucasian,

African-American, and nonstudent participants

Mean-age Females First-titne Mean weight Percentage weighing no
Population Nuriber [{years} - percentage dohor pergentage (ib)* more than 130 ib
Caucasian HS students 1076 717 49 =79 157 {150) 24
African-American HS students 226 ~17 . 47 83 166 (160) 22
. :Nonstudent participants 157, ?f44 KN 52 g 180 (180) 10

* Mumber in parentheses is median. ™
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Repeat Caucasian donations

(the “survival” phenomenon)

Repeat donors weighed more than first-time donors (163
vs. 155 b}, 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 théir second lifetime unit and
16 percent donated their third lifetime unit, based on a
random sample of 50 HS blood donors, Repeat donors
had a 60 percent reduction (3.8 vs. 9.4%} in their vasova-
gal reaction rate, but there was no synergistic benefit
when additional factors such as "high weight” (weight =
81.7 kg} or “male sex” or “both” were added to repeat
donor status.

Vasovagal reactions in females °

Table 4 shows the vasovagal reaction rate in Caucasian
girls and boys at four different weight scenarios. Vasova-
gal reactions were higher in females than males when all
donors were included (11.3 vs. 4.8%, p = 0.002) or when
donors under 130 b were excluded (8.4 vs. 5.0%,
p =0.018). Vasovagal reactions in females and males were
similar when donors under 150 Ib were excluded (5.7 vs.
4.6%, p = 0.66).

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

Two studies provided some evidence that African-
Americans might have a lower predisposition for blood
donation-related vasovagal reactions than Caucasians.23
The present study is the first to quantify and compare
the risk in two relatively equal groups of Caucasian and
African-American HS students, African-American HS
students have a vasovagal donor reaction that is 84 per-
cent lower than Caucasian HS students (1.3 vs. 8.2%,
p < 0.0001), and none of the eight syncopal vasovagal
reactions occurred in the African-American group (0 vs.
0.74%, p = 0.34), although the differences in syncope be-
tween the two groups did not reach significance. Several
studies have shown that elevated systolic blood pressure
is protective against vasovagal reactions.>7 This potential
explanation was studied but did not account for the dif-
ferences between African-American and Caucasian vaso-
vagal reaction rates (see Table 2).

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

DISCUSSION

TABLE 2. Comparison of blood pressures in randomly selected

Caucasian and African-American HS students

Caucasian HS students have a high pre-

: o f Caucasian African-American
disposition toward blood donation- students students " p value”
. telated vasovagal reactions because of Number 100 100 NA
their youth’ high percentage Of fi[st.. Ma!e percentage 61 52 0.2538
. d N d low ight 7 First-time percentage 73 85 0.0554
ume donations, and lower weight.” Mean BPt 115.6/71.3 17.4716 0.36/0.84
Other studies have also shown that his- Median BP 114/70 117170 NA
tory of syncope and psychological fac-~ | Systolic BP <100 (%) 16 15 1.000
N Y yn P psy &t Systolic BP =140 (%) 7 13 0.2381
tors can E‘ﬂSO increase vasovagal synco- Diastolic BP =60 (%) 186 15 1.000
pal reaction rates.® The percentage of Diastolic BP =80 (%) 24 28 0.6289
vasovagal reactions in’ first-time, mainly Mean BP {females) 111.2/69.5 115/71.2. 0.24/0.46
. Mean BP (males) 118.4/72.5 119.6/72.5 -0.62/0.71
Caucasian HS donors has been re- T ———
s . * p < 0.05 is elinically significant.
ported to be as _hlgh as 8.7 times greater 4 BP = blood prassure,
than in experienced blood donors.!
TABLE 3. Additive effects of risk factors in Caucasian HS studenis
Vasovagal reaction RR
Risk factor(s) rate’ (%) p value” {95% Cl)
HS student 88/1076 (8.2) :
HS' student; FTt donor (A1) 80/853 (9.4) 0.002 2.6(1.3-53)
HS student; weight =130 Ib (B1) 36/264 (13.6) <0.000% 4.1{1.9-86)
HS student; FT donor; weight =130 Ib (C1) 35/218 (16.0) <0.004 5.0(1.2-204)
HS student; FT donor; weight =130 Ib; female (D1) 32/195 (16.4) <0.01 4.3(1.1-17.8)
HS student; repeat donor (A2) 8/223 (3.6}
HS student, weight =180 Ib {(B2) 8/239 (3.3)
HS student; repeat donor; weight =180 Ib (02) 2/63(3.2)
HS siudent; repeat donor;, weight =180 Ib, male (D2) 2/53 (3.8}

* Compadsons were made between A1 and A2, B1 and B2, efc.
t FT =first-time.-
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One limitation in this study was the

TABLE 4. Comparison of vasovagal reaction rates for females and males low number of repeat donors. This in-
for four different weight groups fluenced the RR ratios by increasin

Females* Males* p valuet - . ¥ . 5

—TE variability and decreasing precision. A

Al 51/523 (11.3) 27/553 (4.8) 0.002 second limitation was the size of the Af-

First-time 55/422 (13.0} 25/433 (5.8) 0.0004 rican-American population studied. It

. g‘zpﬁft 4/101 (4.0) 2120(1.7) 1.000 was too small to evaluate the causes of
Al 39/341 (9.4) 27/537 (5.0) 0.018 vasovagal reactions in the population.

First-time 29/266 (10.9) 28/417 (5.5) 0.011 In summary, this study showed

>1F‘5%p:)at 3/75 (4.0) 4/120(3.3) 1.000 that African-American HS students

Al 8/141 (5.7) ' 19/415 (4.6) 0.660 have a significantly lower vasovagal re-

First-time 7M09 (6.4) 16/323 (5.0) 0.633 action rate than Caucasian HS stu-

Faeepﬁ,at 1/32(3.1) 392 (1.6) 1.000 dents. There is synergy among high-risk

=

All 1/44 (2.3) 71191 (3.7) 1.0 factors and low weight is a more signifi-

First-time 1/34 (2.9) 5/138 (3.6) 1.0 cant risk factor than first-time donor

Repeat 0/10(0) 2/53(3.8) 1.000 status. Although females have more va-

£ Da!ao %’Sefgfg;f‘:;i t" (%). sovagal reactions than males, this is
<4, . . . -

. F mainly due to lower weight, and the dif-

quite high (15%), and a combination of factors increased
the risk to 35 percent to 71 percent in some scenarios.
Tomasulo et al.5 and Kasprisin et al® in blood center
studies showed much lower risks. The risks in those two
studies did not exceed 6.4 percent, even when risks were
combined. The present study evaluated low-weight
(= 59.0 kg) and first-time donation status in Caucasian
HS students and found that low weight was a more sig-
nificant factor than first-time donation status based on
RBs (4.0 vs. 2.6) (see Table 3). Trouern-Trend et al.” found
the same pattern in'a study of vasovagal syncopal reac-
tions. When low-weight and first-time donation status
were combined, the risk was even greater (RR, 5.0}, How-
ever, female sex barely affected the risk, when it was
added as a fourth “risk” factor (RR, 4.3) because most of
the “low-weight” individuals (< 130 Ib) had already been
-excluded. : '

Repeat blood donors had a 60 percent decrease.in
vasovagal reactions (3.8 vs. 9.5%, p < 0.004) and adding
ather 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.

Femnale sex as a risk factor was evaluated by observ-
ing the vasovagal reaction rate in a stepwise fashion as
lower weight donors were removed. The pattern clearly
showed that lower weight (= 130 Ib}, which is much more

common in females than in males (45 vs. 5%), was a .

major factor for increased vasovagal reactions in females.

- However, when donors under 150 Ib were excluded, there -

were no differences between female and male vasovagal
reaction rates. Thus, low weight is the main factor that
causes a high reaction rate in females.

1560 TRANSFUSION Volume 42, December 2002

ferences disappeared when donors un-
der 150 Ib were excluded. Repeat HS
blood donors have 60 percent fewer vasovagal reactions,
and a successful first-time donation is a good predictor of
future success.
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BLOOD DONORS AND BLOOD COLLECTION

Donor reactions in high-school donors: the effects of sex, weight,
and collection voluine

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 cbserva-
lions recorded at the collection sites. The efiett of sex and
weight on donor reactions was determined. In addition, a
model was developed to estimate how different blood
collection volumes would affect ‘denor 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-b weight interval in the range from 110 to 189 b, A
model suggested that a change in the blood-unit volume
from 450 to 500 mL would increase donor reaction rates
by 18 percent in either female or male donors, whereas
a reduction In the blood-unit volume from 500 to'400 mL
would decrease donor reaction rates by 29 and

27 percent in female and male donors, respectively.
CONCLUSION: First-time, 17-year-old Caucasian female
donors had a higher donor reaction rate than male donors
overall and at equivalent donor weights.-In the range of
present US blood-unit volumes, a change in collection of
as littte as 50 mL could have a significantimpact 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,3® 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 vélume per donor weight,
which allowed us to estimate the effects of various whole-
blood collection volumes,

MATERIALS AND METHODS

Biood donor suitability and phiebotomy

High-school blood donors met acceptability criteria
before being subjected to phlebotomy. The donors then
lay in a supine position, and a 525-mL phlebotomy was
performed in the antecubiial fossa of the arm with a 16-
gauge needle, The blood collection volume included
481 mL in a whole-blood unit, 33 mL in tubes for post-
donation tests, and 11I'mL trapped in the plastic tubing.
Blood donor reactions observed at the collection site were

- recorded. A “donor reaction” was defined as the presence

of any of the following symptoms or signs during or
shortly after whole-blood donation: dizziness, diaphoresis
(sweating}, sudden weakness, hypotension, bradycardia,
and syncope (faint). Approximately 97 percent of the reac-
tions were nonsyncopal reactions.

Blood donor selection and data analysis

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



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

Statistical analysis

Confidence intervals {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 Ib and could not donate blood.

Conor 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-lb 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 perfermed. The model was

ln(—r—-)=a+bs+£+-‘;§, (n
1- w W
where r is proportion of donors of coded sex s and weight
w having a reaction; s =0 if donor is male or 1 if donor is
female; w is donor weight (Ib}; and a, b, ¢, and d are
constants.

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

tn{ = )=—4.2014 258

T formaledonors  (2) |

m(——r—) =—3.6821+
1t

2841776 o1 female donors.  (3)

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

blood collection volime to donor

oo ) estimated donor reaction rates at 300 1b
700 4111 i o were 6.1 percent for female donors and
3.4 percent for male donors.
600 {-—{| -
§ w0l | ]
g In Model for the effect of different
B w0 41— blood-unit volumes on blood donor
1 reaction rates
5 I There is evidence that lower blood col-
200 41| lection volumes are associated with
lower reaction rates (see Discussion).
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Fig. 1. Weights of first-time Caucasian high-school donors. () Female donors; (H)

male donors.

weight. Using the fact that Equations
2 and 3 were based on data obtained

 using a collection volume of 525 mlL,
!
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TABLE 1. Donor reaction rates in first-time, Caucasian high-school students
Weight {Ib)
Donor sex 110-129 130-149 150-169 170-189 190-209 210+ Total
Female
Number of reactionsfinumber of donations 248/1187 206/1278 90/602 36/298 12124 10/116 602/3605
Percent reactions 20.9 16.1 15.0 241 9.7 8.6 16.7
Male
Number of reactions/number of donations 19/164 737754 103/1108 39/768 15/386 19/489 268/3669
Percent reactions 11.6 9.7 2.3 5.1 3.9 3.9 7.3
" Total
Number of reactions/number of donations 267/1351 279/2032 1931710 75/1066 27/510 29/605 870/7274
Parcent reactions 19.8 137 1.3 7.0 53 4.8 12.0
%
- TABLE 2. Expected donor reaction rates at other
- . . S collection volumes {reactions per 100 collections).
N T e e e Blood-unit volume (mL)
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Fig. 2. Donor reaction rates in first-time Caucasian high-school
students. Collections for each sex were grouped into 20-1b
weight intervals for donorweights from 110 through 229 fb and
asingle interval for weights of 230 Ib or more. The x coordinate
of each group is the median weight, and the y coordinate is the
reaction rate and its 95 percent CL. Curves were derived by
logistic regression, as described under Materials and Methods.
(#) 95 percent Cl, female donors; (H) 95 percent, male donors;
=2 model, female donors; {(—) model, male donors.

these equations were generalized to be consistent with the
hypothesis

ln(lL) =—4.2941+0.5412907% formaledonors (4)

m(l—i—r) = —3.6821-:-0.5412907% for female donors, (5)
where v is the blood collection volume in ml. When
v=>525, Equations 4 and 5 are simplified tfo Equations 2
and 3, respectively.

The collection volume is the blood-unit volume plus
the volume of blood in collection-set tubing and samples
for testing. As previously stated, the latter is estimated to
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Sex 500 481 " 450 400 350 300 250
Female 178 167 151 127 107 8% 74
Male 7.8 73 686 5.7 48 441 35

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

Blood-unit volume change (mbL}’

Sex 450 to 500 500 to 400 500 to 250
femalke  +2.7 (+17.9%) -5.1(-28.7%) 104 (-58.4%)
Male +1.2 (+18.2%)  -2.1 {-26.9%) —4.3 (-55.1%)

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

be 44 mL. Table 2 uses this estimate, the above model, and
this study’s donor weight distribution to give expected
donor reaction rates at various blood-unit volumes.
Table 3 compares the expected rates at different blood-
unit volumes. The model suggests that an increase in the
whole-blood unit volume from 450 to 500 mL would cause
a 1.2-2.7 percent absolute increase in the donor reaction
rate and a 17.9 to 18.2 percent relative increase in the
donor reaction rate in first-time, Caucasian, high-school
donors. Female donors had a greater absolute increase in
the donor reaction rate (2.7 reactions per 100 collections
vs. 1.2), but both sexes had similar relative increases of
approximately 18 percent. A decrease in the whole-blood
collection volume from 500 to 400 mL would decrease the
donor reaction rate by 27 to 29 percent. Female donors
would have a greater absolute decrease in the donor reac-
tion rate (5.1% vs. 2.1%), but female and male donors
would have a similar relative decrease (29% vs. 27%).

DISCUSSION

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



blood donors had a donor reaction? The rate was
2.5 percent based on cbservation at the collection site, but
an additional 4.5 percent were found after a donor inter-
view 3 weeks later Approximately 97 percent of the
donors had mild reactions, meaning that the donors had
symptoms and signs such as dizziness, diaphoresis, pallor,
and sudden weakness but did not faint. A 1-year follow-
up showed that donors who had a reaction were
34 percent less likely than asymptomatic donors to return
and donate again within a 1-year period.” Studies show
that the blood donation returmn rates are even lower when
donors had syncope.®!® Therefore, it is clear that a non-
syncopal donor reaction decreases a donor’s return rate,
and syncope further decreases the return rate. Donor
reactions are also a donor salety issue. One study showed
a 14 percent injury rate in donors who progressed to syn-
cope.” These injuries were often to the head and were
generally minor, but lacerations and fractures occasion-
ally occur. Serious injuries such as a closed-head injury
are very rare but possible,
Three key factors associated with the probability of a
- denor reaction are welght,>® age,?® and first-time or repeat
donor status>® Weight and age are the most important
factors, and first-time or repeat donor status has marginal
importance.”” High weight, high age, and repeat status all
protect donors against donor reactions, Caucasian donors
have more risk for a donor reaction than African-Ameri-
can donors have."® Several studies have shown that female
donors have more donor reactions than male donors**¢
but this was thought to be due to the female donor’s
smaller size because when female and male high-school
donors over 1491b were compared, the donor reaction
rates were the same.® In addition, in 850 first-time, Cauca-
sian donors from the same study, there were no differ-

ences in donor reaction rates when female and male

donors in equivalent 20-1b weight groups were compared.®
This study evaluated 8.6-fold more dormiors (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 collzction volume
from a large blood center® and from the American Red
Cross, most blood centers increased their whole-hload
unit volume from 450 mL to a higher value. The American
Red Cross collects 481 ml. in each unit but 525 mL in total
volume. This volume can be collected in any donor—even
a donor with the lowest allowable weight, 110 Iy {50 kg)—
because it meets the AABB standard for a maximum
whole-blood collection volume of 10.5 mL per kg of body
weight”® Other bloed centers collect twa different whale-
blood units—a 450-mL unit for low-weight donors and a
500-mL unit for donors weighing over approximately
120 1b.

A large blood center compared donor reaction rates
in 282,000 donors who donated 450-mnL 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 ofder and heavier than
high-school students. A more sensitive study would have
compared equivalent groups of very-high-risk donors
such as the lower-weight female donors in this study, but
this would have required entry of donor weight into the
blood center’s database, which is often not done. '
In the donors studied here, the effect of two variables,
sex and weight, on the reaction risk were determined.
Three other variables, age, race, and first-time donor sta-
tus, were fixed. It is probable but unproven that the bulk
of the reactions in this group were caused by these five risk
factors. Future studies could measure other factors that
are thought to be associated with reactions such as a his-
tory of a donor reaction or being it the environment of a
“group reaction.” One could determine if there was an

.independent contribution from each variable by use of a

logistics regression analysis, and such analysis could also
quantify the contribution.

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

 larly effective in reducing donor reaction rates in young,

fow-weight, and first-time donors.

One limitation in this study was the lack of high-
weight female donors. This made it difficult to show sex-
related differences at high weights. A second limitation

was that the data were based solely on observation of

donors. In another study, a postdonation interview
increased the number of reactions detected in a general
donor population 2.3-fold, from 2.5 to 7.0 percent. 2 We do
not believe that limiting the study to successful donations
had an effect. The rate of unsuccessful donations in 4340
high-school students in the fall and winter of 2004 in our
center was 5.0 percent (219/4340). It was 4.0 percent (21/
525) in donors with a reaction and 5.2 percent (198/3815)
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in donors with no reaction (p =0.21). These data also chal-
lenge the perception that donor reactions are associated
with more unsuccessful donations.

In conclusion, first-time, female Caucasian high-
school students have a much higher donor reaction rate
than male donors of equivalent weight. A model suggested
that a change in the blood-unit volume from 450 to
500 mL would increase the donor reaction rate in this
group by approximately 18 percent, and a decrease in the
bloed-unit velume from 500 to 400 mL would decrease
the donor reaction rate by 27 to 29 percent. This kind of
decrease in donor reaction rates would have a significant
positive impact on safety and blood donar retention
rates—particulatly in first-time, lower-weight, high-
school donors and other donors at high risk.
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BLOOD DONORS AND BLOOD COLLECTION

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

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

BACKGROUND: The American Red Cross (ARC) initi-
ated a comprehensive donor hemovigilance program in
2003. We provide an overview of reported complica-
tions after whole blood (WB), apheresis platelet (PLT),
or automated red cell (R2) donation and analyze factors
contributing 1o the variability in reported complication
rates in our national program. i

. STUDY DESIGN AND METHODS: Complications
recorded at the collection site or reported after alloge-
neic WB, apheresis PLT, and R2 donation procedures
in 36 regional blood centers in 2006 werg analyzed by
univariate and multivariate logistic regression.
RESULTS: Complications after 6,014,472 WB, 449,554
PLY, and 228,183 R2 procedures 0laled 209,815,
25,966, and 12,282 (348:9, 577.5, and 538.3 per
10,000 donations), respectively, the vast majorily of
which were minor presyncopal reactions and small
hematomas. Regional center, donor age, sex, and
donation status were independently associated with
complication rates after WB, PLT, and R2 donation.
Seasonal variability in complications rates after WB and
R2 donation correlated with the proportion of donors
under 20 years old. Excluding large hematomas, the
overall rate of major complications was 7.4, 5.2, and
3.3 per 10,000 collections for WB, PLT, and R2 proce-
dures, respectively. Outside medical care was recorded
at similar rates for both WB and automated colleciions
(3.2 vs. 2.9 per 10,000 denations, respectively).
CONCLUSION: The ARC data describe the current
risks of blood donation‘in a model multicenter hemovigi-
lance system using standardized definitions and report-
ing protocols. Reported reaclion rates varied by
regional center independently of donor demagraphics,
limiting direct comparison of different regional blood
centers.

lood donation by healthy volunteers assures the

availability of blood components for transfu-

sion, which is a central tenet of modern health

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

ABBREVIATIONS: ARC = American Red Cross; LOC = loss of
consciousness; R2 = automated red cell (donation).
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The blood supply depends entirely on the daily com-
mitment of altruistic volunteers, who ostensibly gain little
personal benefit from blood donation but are exposed to
potential risk of discomfort, complications, and in rare
cases, injury resulting from the collection procedure.
Approximately 2 to 6 percent of all presenting donors
experience a complication, most of which previously have
been classified as light, mild, or minor reactions that
resolve promptly but are still unpleasant for the donor.'*
Serious injury occurs infrequently, but typically results
from a loss of consciousness (LOC}, either at the denation
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 donatton 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 doner 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 AABR to initiate a US biovigilance
program.'? Our experience now provides a model system
to assess the advantages and limitations of a national
donor hemovigilance program.

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

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

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

Classification scheme for donor complications

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

" volemia, or anxiety but do not progress to LOC. The small

and large hematomas include true hematomas (e.g., a pal-
pable mass), bruises, and infiltration at the venipuncture

~ site. Reactions classified as “pther” comprise a variety of
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TABLE 1. Definitions of donor complications*

Complication

Brief description

Minor category

Major category

Systemic {syncopal-type):
Symptomalic (presyncopal, prefaint)

LOC

Presyncopal or LOC with Injury

Prolonged recovery
Phlebotomy-related

Hematoma

MNerve iritation

Suspected arterial puncture

Systemic (other)
Citrate (automated procedures only)

Allergic

QOther reaction .

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

Short LOC: lasting less than 1 min.

Small; involved area measures 2 X 2 in. or
less.

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

Hives, itching, rash, or redness of skin.

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

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

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

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

Large: invelved area measures more than
2x2in.

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

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

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

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

Symptom profile different fram established
categories (e.g., chest pain,
thrombophlebitis}.

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

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

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

National hemovigilance program

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

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

Complications associated with allogeneic WB, apher-
esis PLT, and R2 procedures in 36 regions from January 1,
2008, to December 31, 2006, were analyzed; autologous
and therapeutic collections were excluded. The analysis
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also excluded 49 WB collection events in which a citrate
reaction was recorded because these records most likely
represent miscoding or misclassification of complications
after WB donation, as well as 43 PLT donations and 45 R2
donations recorded for 16-year-old donors. Donor age
was not recorded for 94 WB and 2 PLT donations.

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

Statistical analysis

Complication rates for different procedure types and
among different age groups were compared by calculating
odds ratios (ORs) and 95 percent confidence intervals
(CIs; Instat, GraphPad, Inc., San Diego, CA). Linear regres-
sion and analysis of variance for the correlation between
_the proportion of young donors and monthly complica-
tions rates was performed with computer sofiware {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 afier WB, R2, or
PIT donations using software (SAS STAT, SAS Institute,
Inc)). There was an inverse and nonlinear relationship
between donor age and the rate of complications, and
complications ‘were disproportionately represented in
donors under age 20 and fairly constant above age 20.
Consequently, the multivariate analysis considered the
donors in the age groups as 16-year-olds, 17-year-olds,
young adults (18- and 19-year-olds), and adults in each
subsequent decade (e.g., 20-29, 30:39, up to 804). 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 eflect to enter
into the model and a significance level of not greater than
0.05 was necessary for an effect to remain in the model at
any iteration step. The regression analyses for WB, PLT,
and R2 procedures evaluated the independent variables
(regional blood center, donor age, sex, donation status)
and the dependent outcome (any complication). Outlier
regions that performed fewer than 150 procedures in 2006
were not reported (three regions} in the R2 model. The
ARC nstitutional 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 2008, the donor hemovigﬂance program analyzed a

total of 6,014,472 WB, 449,594 PIT, 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
18,000 donation), respectively Minor symptomatic
(presyncopal) reactions accounted for the majority of
complications (258.3 per 10,000 collections) for WB, and
small hematomas, for PLT and R2 donations (377.0 and
217.9 per 10,000 collections, respectively; Table 2). Exclud-
ing large hematomas, the overall rates of major complica-
tions were 7.4, 5.2, and 3.3 per 10,000 collections for WB,
PLT, and R2 procedures, respectively (Table 2).

Regional and monthly variability in complications
after WB donation

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

* compared to the largest regions (with >208,000 WB collec-

tions per year). ) . .

Complication rates across the system demonstrated
seasonal variation that was most pronounced for WB
donation and strongly correlated with donor age. Specifi-
cally the rates of systemic {syncopal-type) complications
(i.e., presyncope, LOC, injury, prolonged recovery) and the
proportion of young donors (16-19 years old) for WB and’
R2 donations were higher in the spring and autumn com- -
pared to the winter and summer, whereas the rates of
phlebotomy-related complications remained constant
throughout the year (Fig, 2A). Systemic (syncopal-type)
complications alfter 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 (B2 =0.58; p = 0.004);
no cqrrela'rjon was observed for PIT donations (R? =0.03;
p =0.58).



BLOOD DONOR HEMOVIGILANCE [N ARC

TABLE 2. Rates of complications after WB and automated collections per 10,000 donations
Complications WB (6,014,472) Aphersesis PLTs (449,594) R2 (228,183}
Systemic (syncepal-type) complications
Presyncopal {(symptomatic, prefaint) 258.3 61.3 195.2
Short LOC 7.9 2.1 . 6.5
Major
Long LOC 1.8 0.5 09
Prolonged recovery 24 0.8 1.0
Injury 1.1 0.3 0.1
Systemic (other) complications : -
Citrate ’
Minor 121.4 112.8
Major 2.2 04
Allergic (minor, major) Q.1 0.4 02
Other (minor, major) 0.6 1.0 1.0
All systemic ’
Rate 2721 190.1 317.9
Number of events 163,663 8,546 7,255
OR" {95% Ci) . 1.00 0.69 (0.68-0.71) 1.17 (1.15-1.20}
Phiebotomy-related complications o
Small hematorna 745 377.0 2179
Major
Large hematoma 0.4 9.4 19
Suspected nerve irritation 0.7 . 08 0.1
Suspected arterial puncture 1.1 0.2 - - 04
Phiebotomy-relaled
Rate : 76.7 387.5 220.3
Nurmber ot evenls ’ 46,152 17,420 5,027
OR {95% Cl) 1.00 5.21 {5.12-5.531) 2.91 (2.83-3.00)
All reactions
Rate 348.9 577.5 538.3
Number of events 209,815 25,966 12,282
OR (85% CI) ] 1.00 1.70 (1.67-1.72) 1.57 {1.54-1.60)
Major reactions
Ratet T4 5.2 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)
Outside medical care
Rate - : 3.2 2.9 29
MNumber of avents . 1,903 132 66
. OR (95% Cl) . 1.00 0.93 {0.78-1.11) 0.91 (0.72-1.17)
* ORs shown for univariate analyses compared to the rate for WB coltections. :
1 Excluding large hematoma; univariate comparison of donation types.

Allogeneic WB donation and complications

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

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

status are independent correlates for adverse events
(Table 3). Donor age was the strongest independent
predictor of complications; the effect of age effectively

leveled off above age 40, although the differences

between age groups was still significant. Other variables,
including donor race, height, and weight, were not
available on all donations for inclusion in this analysis.
The overall complication rate was lower but the propor-
tion of small hematomas was higher in the older age
group (>60 yearsj compared to younger age groups
(Fig. 3). -

Overall, 1,903 WB donors had outside medical care
documented after a complication, for a rate of 3.2 per
10,000 collections. Forty-six of these donors reported hos-
pitalization after donation. The observed rate of reported
outside medical care after WB donation was higher after
first-time (5.7 per 10,000} compared to repeat (2.6 per
10,0000 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. GA).

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 far
R2 donations (OR, 1.17; 95% CI, 1.15-1.20} compared to
WB collections in a pairwise, univariate analysis (Table 2).
The rate of major reactions, however, was significantly
lower for both PLT (OR, 0.70; 95% CI, 0.61-0.80) and R2
(OR, 0.45; 95% CI, 0.36-0.57) collections, The rate of
outside medical care was not significantly different for PLT
and R2 (2.9 per 10,000) collections compared to WB (3.2
per 10,000) collections (Tdble 2).

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

The observed rate of reported outside medical care
was not different for WB (3.2 per 10,000) compared to
automated procedures (2.9 per 10,000}, but the composi-
tion of reaction types differed. Phlebotomy-related com-
plications (large hematoma, possible nerve irritation}

_accounted for 39 percent of outside medical care reported

after automated collections (Fig. 6B). Eight of these 198
donors reported hospitalization after donation.

DISCUSSION

A safe and adequate blood supply encampasses efforts to
minimize the risk to the blood donor as well as the trans-
fusion recipient. The present analysis represents the first
report of the comprehensive ARC donor hemgvigilance
program. The data confirm the overall safety of blood
donation and provide an estimate of risk currently associ-
ated with allogeneic WB and automated collection proce-
dures. We have used the data internally for program and
procedure development and have shared the data exter-
nally with various organizations to evaluate the impact
of regulatory guidance and inform public policy. For
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Fig. 3. Rates of donor complications associated with allogeneic WB donation. The overall rates are significantly (p < 0.05) different
between each successive age group, except between the 60- to 69- and 70- to 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 PLT collection and availability.
These data support the conclusions reached by others
that plateletpheresis is assoclated 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 direct comparisons between the compii-
cation rates reported by various blood collection agen-
cies. We now demonstrate that even in a large multicenter
system utilizing standardized protocols, considerable
variability is apparent in reported reaction rates among
different regional blood centers. Reaction rates are known
to vary with donor age, gender, race, weight, and first-

time donation status.®'? A major source of the variability

"we observed bétween regions relates to donor demo-

graphics, as evident by the strong correlation of higher
reaction rates with the higher propertion of young donors
in spring and fall compared to summer and winter. Nev-
ertheless, we show that the blood region was also inde-
pendently associated with complications separate from

" donor characteristics {(age, donation status, and sex}, sug-

gesting that regional practices may affect the likelihood of
reactions or the recognition and reporting of those reac-
tions. Regional: variability likely cannot be eliminated
because of the inherent ‘subjectivity in evaluating and
recording donor complications. Any comparison of com-
plication rates between -different regional centers, for

-example, to evaluate staff performance or compare col-

lection equipment, could be misleading. Despite the vari-

. ability among regions, data from an individual region ora

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
we A2 Apheresis PLTs
Effect Point estimate 95% Wald Cl Point estimate 95% Wald Ci Point estimate 95% Wald Ci
Age (years)
16 342 3.14-3.73 NA NA NA NA
17 3.33 3.07-3.62 2.94 1.56-5.55 1.77 1.37-2.28
18-19 3.11 2.87-3.37 3.02 1.60-5.70 1.69 1.37-2.08
20-29 2.25 2.07-244 2.83 1.50-5.33 1.30 1.08-1.56
30-39 1.33 1.22-1.44 2.30 1.22-4.33 N 1.06 0.88-1.28~
40-49 0.95 0.88-1.037 1.95 1.04-3.67 0.90 0.75-1.08~
50-58 0.84 0.78-0.92 1.84 0.98-3.46* 0.82 0.77-1.11*
60-69 ’ 0.80 0.73-0.87 1.81 0.96-3.41* 0.95 0.79-1.14*
70-79 0.80 0.73-0.87 1.69 0.89-3.23* 0.84 0.70-1.02*
80+ 1.00 {referent} 1.00 (referent) 1.00 {referent}
Sex :
Male 0.56 0.55-0.56 0.64 0.60-0.68 0.53 0.52-0.55
Female 1.00 (referent) 1.00 {referent) 1.00 (referent)
Donation stalus
First 2.00 . 1.98-2.02 1.23 1.25-1.40 2.04 1.83-228
Rapeat 1.00 (referent) 1.00 (reterent) 1.00 (referent)
Region .
A 0.80 0.86-0.94 3.61 2.72-4.80 1.99 1.75-2.26
B 2.00 © 1.90-2.10 1.18 0.16-8.83* 2.25 1.94-2.62
o] 0.90 0.86-0.95 0.88 0.65-1.19* 0.98 0.85-1.18"
o] 1.1 1.06-1.16 1.90 1.42-2.55 1.52 1.34-1.72
E 0.82 0.78-0.86 1.15 0.86-1.54" 1.83 1.61-2.08
F 212 2.01-2.24 5.34 3.72-7.68 1.58 1.34-1.85
G 2.46 2.35-2.58 3.562 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 1.35-1.78
! 0.54 0.51-0.57 0.83 (.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 1.15 0.82-1.63* 1.68 1.45-1.96
N 0.44 0.42-0.47 0.26 0.180.36 213 182248
0 0.82 0.78-0.86 NA NA - 0.75 0.64-0.88
P 1.40 1.33-1.46 NA NA 1.37 1.20-1.57
Q 0.59 0.56-0.62 0.44 0.32-0.60 1.35 1.17-1.55
R 1.20 1.14-1.26 2.80 2.04-3.83 2.47 2.14-2.84
S 0.79 0.74-084 0.48 020072 .08 0.04-0.20
T 0.93 0.89-0.98 2.76 2.07-3.69 0.64 0.54-0.77
U 1.39 1.32-1.46 1.70 1.25-2.32 0.13 0.10-0.19
A B 0.94 0.89-1.00 0.74 0.52-1.04" 2.88 2.55-3.48
w 1.98 1.89-2.07 2.00 1.49-2.67 1.84 1.61-2.10
X 062 0.59-0.80 0.24 0.18-0.37 2.29 1.95-2.68
Y 2.39 2.27-2.52 413 3.07-5.54 2.22 1.91-2.56
z 1.24 1.17-1.30 1.91 1.39-2.63 0.81 0.70-0.94
AA 1.36 1.29-1.43 1.39 1.03-1.87 2.22 1.93-2.55
BB 1.33 1.27-1.40 4.53 3.37-6.08 | 2.69 2.35-3.09
CC 1.10 1.041.97 0.83 0.57-1.19" 0.44 0.24-0.56
DD 1.64 1.56-1.71 1.77 1.32-2.39 2.06 1.79-2.38
EE 1.30 1.24-1.37 1.01 0.70-1.45* 1.01 0.86-1.19"
FF 1.05 0.99-1,12* 1.24 0.91-1.70* 0.03 0.01-0.07
GG 1.10 1.05-1,15 1.81 1.35-2.43 1.44 1.26-1.63
HH 215 2.04-2.26 NA NA 1.07 0.86-1.35
il 0.69 0.65-0.73 0.42 . 0.28-0.65 .55 0.46-0.65
JJ 1.00 (referent) 1.00 (refarent) 1.00 {referent)
* Not significant.

Our experience also delineates the limitations of a

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

.
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for example, donors in the prolonged recovery category
may also have had LOC as a feature of their reaction. This
redundancy leads to having more than one code that can
be used to describe a reaction; in addition, more than one
type of reaction is possible. In both circumstances, staff
is instructed to record the reaction based on the most
severe symptoms. This subjectivity in evaluation and
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imprecision in ceding undoubtedly contributes to
regional reporting variability.

The utility of collecting systemwide data on hemato-
- mas and minor presyngopal reactions and the relevance of
a distinction between short LOC and long LOC have been
questioned. Hemovigilance efforts of a national system
should be focused on moderate and severe reactions,
which are more medically relevant than minor complica-
tions and require aggregation of data to evaluate trends
and the effect of interventions on rare events. However,
the common, minor reactions may provide important
information if their rate serves as an indirect measure of
the risk of more serious complications in individual blood
_ -certers. For example, an intervention that achieves even a
small reduction in symptomatic (syncopal-type) reactions
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LOC or prefaint with injury

Prolonged recovery time

LOC or prefaint with injury

Large hematoma ) i .
_28% mates of the cument risks associated

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
16% alarge data set is needed to evaluate the
effect of any preventive measure on
infrequent but medically more serious
complications. Regardless, even the
common, mild complications are
unpleasant for the donor and reduce the
likelihood of return donation thereby
serving as a surrogate measure of the
donation experience.'™ Finally, we
noted lower complication rates in young
donors (<20 years) donating RBCs by
apheresis compared to WB donations,
providing a rationale for further study
and for possibly expanding apheresis
RBC donation programs in colleges and
high schools.

Although blood collection estab-

23%

) \ Prolonged recovery ime  lishments will likely not be able to elimi-

14% nate all tisk 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- -

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. OQur experience, however, cau-
tions against direct comparison of different blood centers
in the absence of risk adjustment for donor demographics
and consideration of differences in the identification, clas--
sification, and reporting of injuries.
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To: AABB Meambers
From: J. Daniel Connor, MM, President .
Karen Shoos Lipton, JD, Chief Executive Officer
Re: Strategies to Reduce Adverse Reactions and Injuries in Younger Donors

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

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

Background

Volunteer blood donations are the basis of the nation’s blood supply. Donations are
recruited from a healthy population that ranges in age from 16 (state law permitting) to
75,years or older. During the past several years, blood collection facilities have placed
greater emphasis on donations from younger donors as donations from older donors are

- declining due to individual health issues and other eligibility barriers. Reports from blood
collection facilities indicate that 10 to 20 percent of all whole blood collections in the




whe ear-olds are permitted to donate, the percentage of donations from this age
group 1§ 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.

Unies now come from blood donors who are less than 20 years old.-In states

As data from young donors and high school drives accumulate, it h me clear that
the rate of adverse reactions is more frequent in this group of donors — as much as five __
w the adult rate in some. studies. Although serious syncopal reactions that can lead to
onor 1njury are rare, they are proportionately elevated in this group. Moreover, age

~ appears to be inversely related to the risk of suffering an adverse reaction. Several recent
studies document this phenomenon as well as various strategies to reduce adverse
.reactions. These published results have drawn greater attention to this issue among-blood
collection facilities. Recognizing this new information and understanding the importance
of assuring donors a safe and satisfying donation experience, blood collection facilities
have joined forces to address safety for young blood donors.

Donor Adverse Reactions

The vast majority of blood donations are uncomplicated, with no side effects or
discomfort. However, a small number of donors experience bruising and/or bleeding at
the venipuncture site, mild nausea, or changes in consciousness, including dizziness,
prefainting, fainting or syncope leading to collapse or convulsions. The working group
focused specifically on change of consciousness reactions, such as syncope, that can lead
to donor injury if the donor falls. Several factors influence the risk of complications afier
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 rﬁfﬁ-igfr whole blood
donation. These-include e, ﬁrst-ti{rﬁ donation status, low~wgifht, lo
volume, fen‘ée gﬁ}nder, and Caucasian ethnicily. Young age, total blood volume, and

first-time donation status are known. to be independent risk facters-and leading .
_determinants of syncopal-reactions.

Given these predisposing factors, the working group reviewed many field practices and
literature reports on measures to reduce reactions, including the following.
¢ Predonation education. Measures in this area greatly affect donor
" understanding of what to anticipate and how to deal with discomforts that might
arise from donation. This area is addressed more specifically below under Donor
Education. ' .



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 ouflets, and physical
space for managing adverse reactions. Specific actions discussed include:

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

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

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

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

(canteen).

Predonation area for hydration and nutrition.

6. Postdonation canteen/refreshment area. .

7. At the 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

L

. 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 regardmg

‘ managing reactions,

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

reactions, specifically in young donors. Although they are evolving practices, the
followmg practices should be considered and evaluated by blood coliection

facilities.

I. -~ Donor Size/Age Criteria. The current eligibility requirement of a
mimmum weight of 110 Ib and a whole blood collection limit of 10.5
mL/kg are sufficient to protect most donors. These criteria are based on
the assumption that they would prevent drawing more than 15 percent of a
donor’s blood volume. Some blood collection facilities are considering

" changing those criteria to require that eligible donors have an estimated
blood volume greater than 3500 mL. Other practices include raising the
minimum weight to 120 1b for young donors or collecting a smaller
volume of blood from young donors.

2. Distraction Straitegi es. 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



.

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, thythmic
contraction of the large muscles of the arms and legs and has been shown-
to reduce presyncopal reactions in young donors. This technique is also
easy to learn and safe to use.

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

6. . Postreaction Instructions. Under current standards, blood collection
facilities must have a process for treating donor adverse events and
providing for emergency care as necessary (BB/TS Standard 5.3.2.1). It is

_ 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 safisfying 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 usefl coping techniques allays donor anxiety and improves



attitudes toward self-efficacy (the belief that one has the capability to manage a situation)
and future intention for blood donation. Predonation educational materials should be
considered part of the consent process, in that information pertinent to the donation
process, possible reactions, and interventions is imparted before the decision to donate.
These materials will have greater impact if they are designed for the high school
population, using age-appropriate language and graphics. They also may be presented in

~ other adolescent-friendly formats, such as videos. Elements to be considered for inclusion
in such materials include:

s 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). ’

o A brief description of the donation process to inform first-time donors about the
process and fo 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 facilify policies on parent/guardian

“consent and confidentiality regarding test results, if applicable.

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

Chairpersons, drive sponsors, and high school officials. '
Training, recruitment and collection staff. .
High school students and their parents.

School nurses.
Ideally, this information should be delivered close to the day of donation.

-

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

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

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

Consent and Confidentiality for Young Bloed Donors



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

Policiés 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 possibie consequences (reactions), collection facilities
are meeting an essential requirement of consent. Blood collection facilities may want to:

» Consult state statutes regarding age and consent requirements.

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

s Provide informafion to both donors and parents/guardjans as part of the consent
process. Some facilities provide a parent/guardian consent form that functlons as
both informational brochure and consent documentation.

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

» Incorporate statements regarding release of information to parents regarding

"~ medical care for reaction and/or positive test results, as applicable.

Summary and Conclusions

" While most donations are uneventful, even a minor complication reduces the likelihood

of a return donation. Serious injury following blood donation occurs infrequently among
all donor age groups, but adolescent donors are disproportionately affected compared to
older adults. Virtually all dimensions of the blood donation experience have some impact
on the risk of complications. The working group has performed a comprehensive review
of current views and practices involving adverse donation reactions in young donors.
AABB believes that blood collection facilities may find this information useful in
addressing the unique challenges presented by young donors and high school blood
drives. Although zero risk may not be attainable even in adults, the rate of complications
in minors calls for ongoing attention to a sustained operational effort that is continually
focused on donation safety. AABB encourages blood collection facilities to continue to




monitor and report the effectiveness of interventions on bilood 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.



Appendix 1.
Recommendations to Minimize the Risk of Reactions and Injuries
among Adolescent Blood Donors

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

Objectives

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

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

Executive Summary

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

A multidimensional view of the donation experience recognizes several aspects that influence the
risk of complications after blood donation: inherent donor characteristics and predisposition
toward reactions, blood center staff experience and skill, blood drive set-up and environmental
features, and donor education before and after donation. Donor characteristics that correlate with
higher syncopal complication rates afier whole blood donation include young age, first-time
donation status, low weight, low blood volume, female gender, and Caucastan race. While these
may not all be independent predictors of reactions, an additive effect of risk factors has been
observed in Caucasian high school stuc_ients.5 Several interventions (eg, asking the donor to drink
16 oz of water shortly before donation, or using applied muscle tension or distraction techniques)
have been used to improve the donation experience and/or reduce donor complication rates.
However, no single measure has been shown 1o prevent a majority of systemic reactions or to
prevent the rare but more serious complications, such as syncope-related injury after whole blood
donation.

Consequently, blood centers should consider all factors that affect a donor’s experience and
influence the risk of complications before deciding which safety measures should be enhanced or
introduced at the blood center. The effectiveness of safety initiatives should be monitored
continuously, the resultant data should be peer reviewed, and the conclusions should be
published to further our understanding of the efforts to improve the donation experience.



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:
Predonation education
Drive set-up and environment
Staff supervision and phlebotomist skills
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

E.EFU—'

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.

L .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 situation), and intention toward blood
donation.'’ There are no published studies that evaluate the effect of blood donation recruitment
materials on complication or return donation rates.

Some unpublished data and anecdotal experience suggest that educational initiatives may be
effective at reducing donor reactions and equipping the donor and staff to better handle reactions
to reduce their severity. P

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:
o Chairpersons and sponsors of drives.
» High schoo! students and their parents.
- o Educational matenial 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.
¢ - School nurses. '



*

-

o School nurses should be informed of the pathophysiology of donation-related adverse
reactions and the care of donors who experience complications. -

o In advance 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:

*

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.

Podcast, downloadable eBook, or similar application.

Blood center Web site.

L J
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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 accommodate a blood drive. Most blood
centers require site clearance before a blood drive. It is important to tour the location where the
drive is held to ensure adequate ventilation, electrical outlets, and space for handling adverse
reactions. In a recent Blood Centers of America (BCA) survey of 26 blood centers, nine centers
responded that the drive set-up for high school drives differs from the set-up for regular drives
(Nina Salamon, personal communication).

Recommendations
Supportive evidence does not exist to recommend more controll ed or restrictive requirements for

drive site set-up. However, blood centers are encouraged to share their experiences to identify
and implement processes that may lessen the likelihood of adverse reactions:

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

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

_reactions at high school blood drives:

~» Procedures for site selection to ensure acceptable conditions to support operatlons 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 strategies (eg, dangling legs over the side of the bed with appropriate attention)
before having the donor stand up after donation.

¢ Escorting donors through the process—in particular, from the chair/bed to the canteen. Consider
asking the volunteers to escort the donors back to class.



* 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 donors 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.
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HI. 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, regardiess of donor age. In one study, phlebotomists
exhibiting hlgh scores on a standardized social skills test were associated with reduced donor
reaction rates.’ Phlebotomy training was somewhat significant in this study.

Some donor centors 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 persomnel 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. Doneor Eligibility Criteria
1. Deferring young donors with blood volumes below 3500 mL.

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

¢ One'study of whole blood donations showed that a donor blood volume below 4775 mL is an
independent tisk factor for faint and prefaint reactions.2

e 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



difference for donors older than 30 years of age. An intervention applied to young donors
(<23 years of age) with low blood volumes (<3500 mL) might reduce reactions.

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

2. Raising the' minimum acceptable donor weight.

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

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

* Inone study,6 22 of 32 (69%) injured 16- and 17-year-old donors who received outside
medical care for donation-related injuries weighed >130 1b; 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 abstracts|3,14 demonstrated equivalent overall safety profiles for 450-mL and 500-mL
whole blood collections. In these studies, donors were not stratified by factors known to
predispose to systemic reactions (eg, age, weight, experience, etc). It is possible that any
beneficial effect of collecting smaller volumes from young and/or low-weight donors may
have been masked.

- o 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.

Recommendations (Donor Eligibility Criteria)

Studies have identified subgroups at higher risk that may benefit from havmg 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 blood collection to no more than 15% of the total blood volume for adolescent

~ donors. Although the reduction in reaction rates for a given change in selection criteria can be -
estimated by multivariate analysis, it is not known if implementation of a given policy will
achieve the predicted results. Blood centers are encouraged to evaluate the potential
effectiveness of different donor selection criteria in preventing reactions and injury. .



B. Distraction of the Donor During Coellection

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 (medlan age =
19) consumed 500 mL of water 30 minutes before allogeneic whole blood donation."” Results
ndicated 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, w1th reaction
rates increasing with longer lag times.

Although there are only two published studies on the effects of predenation hydration on donor
reactions, additional laboratory research has demonstrated that acute water loading increases
“blood pressure, peripheral vascular resistance, and cerebral blood flow, and can serve as an
effective prophylams against vasovagal reactions in healthy individuals undergoing orthostatic

challenge.'**°

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

. 0
(2004) (BDR], log units) (BDRI, log units) AT%
Newrnan 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.



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 niinutes before phlebotomy.

D. Muscle Tension

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

The beneficial effects of AMT were confirmed and extended in a larger study of 605 young

* donors (mean age = 22; mean prior donations = 3.5).”* In this study donors were randomly
assigned to 1) standard donation, 2) AMT predonation (placebo control), or 3) AMT during
donation (intervention). In both AMT conditions the donors learned the muscle tensing technique
from a brief video presentation. To control for positive expectancy effects, participants in the
AMT predonation (placebo control) condition were instructed to practice AMT from the time

. they sat down in the donation chair until just before needle insertion. Overall, the results
indicated that AMT had a beneficial effect for female, but not male, donors. Specifically, female
donors assigned to the intervention condition reported significantly fewer presyncopal reactions,
- required fewer donation chair reclines, and were more likely to produce a full unit of blood than
females in the placebo or standard donation conditions (the placebo and standard donation
conditions did not differ).

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

In addition to research in the blood donatlon context, AMT has been used for decades to
successfully treat patients with syncope related to blood and injury phobia”™”® as well as other



causes of vasovagal syncope.*®>* Laboratory studies suggest that AMT may help prevent

syncopal and presyncopal reactions by increasing blood pressure and cerebral blood flow and
oxygenation.* >3

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

Ditto et al”* (2003) 4.9 6.3 L22%
(BDRI units) (BDRI units) °
All donors = 0.43 0.47 8%
log BD log BDRI
Ditto et al”® (2003) (log BDRD (log PDRY
Female donors = 0.55 0
0.44 (log BDRI) {log BDRI) Lao%
Ditto and France®
(2006) 0.35 0.45 122%
{log BDRD (log BDRI)
. " 0.42 0s2 ]
Ditto et al** (2007) (log BDRD (log BDRD $119%

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.

Recommendattons _ _

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

V. Automated Red Cell Collection

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



Table 3. Risk Factors for Donation-Related Complications*

dds” |- :ﬁdjﬁéiéd‘

%:L1)

Blood volume < 3500 mL} | 34.9

447(4.10488)

2.88 (2.57-3.23)

4.19 (3.94-4.45)

2.78 (2.59-2.98)

2.87 (2.68-3.06)

2.39 (2.23-2.56)

2.80 (2.66-2.94)

2.20 (2.07-2.33)

3.42 (2.63-4.46)

2.15 (1.64-2.82) -

Age=17-18 years 39.6
Age = 19-24 years 27.4
First-time donort 27.5
Race = Caucasian ethnicity’ | [4.3
Blood volume == 23.5

3500-4000 mL*

2.97 (2.77-3.17)

2.09 (1.50-2.31)

*Donor reaction rates and odds ratios of combined mild, moderate, and severe reactions by

donor characteristics compared to donors without reactions.”

"ncludes age group, gender, donation history, race/ethnicity, estimated 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% CL, 0.32 to

0.53)].* Blood Systems demonstrated that manual WB collections have a low incidence of
moderate and severe reactions (47.1 per 10,000 collections, 0.47%).# Single-unit RBCs

collected by apheresis have the same safety profile (37.44 per 10,000 collections, p > 0.20).
- Two-unit RBC collections by apheresis and plateletpheresis collections have a significantly

lower reaction rate (15.65 per 10,000 collections, p < 0.00005; and 14.84 per 10,0600 collections,

p < 0.00005, respectively)."

‘Automated 2-unit RBC collections have a favorable safety profile coripared to whole blood
" collections, with a lower risk of major systemic complications compared to whole blood
donation. This benefit is most pronounced among young and first-time donors, providing a

rationale for further study and for possibly expanding apheresis red cell donation programs in

colleges and high schools.

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

Gads Ramol -




Recommendatlons
The available evidence supports further study of expanding apheresis red celi donatlon programs

1n high schools and colleges.

V1. Postreaction Instructions to Donors and Parents

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

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

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

following aspects:

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

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

Conclusions and Future Direc¢tions
Blood centers should recognize all the dimensions of the donation experience that affect the risk
of complications and constder 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 likelthood of return donation. Serious injury following blood donation occurs '
infrequently among all donor age groups, but adolescent donors are disproportionately affected
compared to older adults. In one study, the risk of syncope-related injury among 16- and 17-
year-donors was 5.9 per 10,000 donations compared to 0.4 per 10,000 donations by individuals
20 years or older (odds ratio, 14.46; 95% CI, 10,43-20.04).° Although the initiatives that have
been defined in this report to reduce donor reactions are predicted to also prevent some injuries,
the actual benefit of any specific action may be difficult to measure given the rarity of the
occurrence of donor injuries. Currently, it is also impossible to compare reaction rates across
donor centers because of inconsistent definitions of what constitutes a reaction, different
reporting criteria, and variability in how individual phlebotomists recognize and report adverse
reactions. AABB’s effort to establish a national hemovigilance program in the United States will
provide not only a uniform reporting structure for adverse events after blood donation but also

* the mechanism to monitor the effectiveness of efforts to prevent the rare, but more medically
serious, donation-related complications. Although zero risk may not be attainable even in adults,-
the rate of complications in minors calls for ongoing attention to a sustained operational effort
that is continually focused on donation safety.
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Appendix 2.
Recommended Initiatives Concerning Education and Consent for
Adolescent Blood Donors

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

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, 1abeling, and testing) are

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

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

Recommendations

Although no published studies evaluate the effectiveness of donor educational material in
reducing reactions, studies associating anxiety and fear with an increased rate of reactions
suggest that interventions, including education, to reduce anxiety should have a positive
effect. Therefore, predonation educational materials can be considéred part of the consent
process, so that information pertinent to the donation process, possible reactions, and
interventions is imparted before the adolescent makes the decision to donate.




Educattonal 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.

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

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

e 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 mstructlons and spending adequate time in the

canteen.
o Avoiding strenuous physical activity after donation.

o Acknowledging anxiety and alerting blood collection staff of anxious feelings.
o Becoming informed and asking questions.

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

00 0COCO0OO0OO0

B. Parents of Adolescent Donors

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

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

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

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

Recommendations



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

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

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

parental educational materials:

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

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

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

* Matenals may be provided to the parent with consent documents when such
documents are required.

C. School Personnel

Objectives
I. 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 demsnon_-makmg 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.

'Recommendationg:

Blood collection facilities are encouraged to communicate with school officials before

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

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

develop educational materials that target school health personnel; elements for

consideration include the following:

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

+ A statement about which donors may be at increased risk for a reactlon (eg, young,

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

¢ A bref description of the donatton process.

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

¢ A brief description of the appropriate handling of common donor reactions.




s A statement delineating the responsibilities of blood center personnel and school
health personnel.

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

II. Initiatives to Address Consent Issues Specific to Adolescent Donors

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

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

Backpround
The ethical substance of informed consent incorporates the fundamental principles of

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

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

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

Specific issues arise when applying this distinction to blood donation. Blood collection
facilities have traditionally adhered strictly to practices of confidentiality in notification
of blood donors, including minois, 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,



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 rot 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:

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 info the informed consent process.

Incorporating statements concerning the release of information to parents about
medical care for reactions and positive test results, as applicable.
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Hi R ~0L., £ DHEARERRIREINS, REBH D, i, EMENEL, TN
BICHRMZRERT o2 bic kY, SR SHEEMETT > TREMENE L B Z &b, HAENA
BRILEATHD L H 2D,

BRI R UBRICB Y 2BHRIN 5OF— ¥ BEM SN BN, ZOMBEREOIWER
IS TEOBN T ERHE L, HEMACED ERADED S ELE N ERHESA
TV, BECESETOREREMBISHROEZICE LS 2 LB THIM, DI A—TT
BT < B, EbIC, EENL, BWER Y 27 EREHIT 5 L 5 Th B, BEOUNL D0
BT, T OBRESENEREERT 5 EBOFEC OV THESN TS, T 5\ o fEEAA
KEN, BOMERL OBBEICHT ABLEEH TV S, 0L RFLESSBHBL, Mk
EORSERE L. MLBRYERESED D L OBEEPEMT 5 - L ©, ROGRITIERD
FEOREHERET SR MHEFR> TS, | |

BRI DRIFER -

R O FEBIR S ELAIRE < . AR RBER b ARV, LU, DEOBRILE W HIRERRAL
CHEPCHMABELEY, BoabER, EiddEv, mﬁﬁﬁlj{“t’t\ RAEE I TR L DR
ERFOESTRY, ERICBLAE LS, EEBA, KM, RIS SN LBaiiEs
ED RN S S BMTEOEE & IKERLTNS, L%, S0HMEY 227 ¥ EBERIE
TN ODDRF & LT, RIS SRR ILE 0 SRR S, BRI E DR L &R,
BRI OREBITE OB O%E, R ORI ITROMMEENET bn s,

R, BRI, KOBRMBROBHRN S, SMMLHEOE FEBHRFIL, MROLF O 18
BT 5 LRE SR TV D, T 5 LI RICIE, S, DD, AR, MLkE, Kk,
 BAORBRMZREBRZET b D, BFOEE %‘*Jﬁlﬁ%&@]@éﬁcﬁl@—b‘tﬁm KRR GO TE ARk
RERTHY, MILEY R7HFTHLERMOR TN S,

INLOFRERFEERL, (FEBQIEUTEOREROERMBICHET 5% < OBBHRRI
BRERE &R L, '

O BULATEE. ZOXTFOXMNE, il & &L D aREIED b D TRER O PIAERCLST 1
CETSRILE OEMICEB L RITT, TOHEE, ROFHXEO FT, &bICEEMICHE
HENTND,

@ BEEOORELCRE, @ﬁﬁmw YEICET RS RNERICOWTE, RIAFEERRE
FHENTVEF—ZRIEMTIT & A LR VE, (FERSILEY ARG, Rty b, Fl
{ERZEHT A= DREFED %x«—z@ﬁ%&% B LT D, BEFNRHRE LT, B
TobORBHES AL, :

1 FELZRFL, ufF&'C% 54;’:151%3&%{%?“571&50) RESFIBEFIRE X O, EOEERR
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HHE I > T B OFEEDO RN ET 5 F5HF,
BROLEDENOERR VRS v TERIIRT 7 4 7 OE NS 2EE,

Mk L EE R D= O R— AN B BRILBE D IETE,

FRILE~DFF E R, FIZ, A A - Ny FOLMMBOEHT (&¥E) =T,

FEME - ADWRBROTHOBRMLATD RIS,

TR % D 8 5 A AR ALK,

BERIR T, BEERZ RS 22 S0 -EY BB R 7« T REE,
Tﬁ%i\TE%Wbéﬁ%Lﬂ&mﬁﬂ%@@@mtb@Wl)T

UXbLtﬁ%ﬁ%ﬁ#éﬁ%%&%&&w%ﬁmomTm\HE®%%%K%ﬁéﬂTP50

@ BEOFHEURLA O, WLMEI SR &L ERIL, T TOBBRRMORKLh &

PILE ORI RFRTH D, HRICBT 22BN TR, HFilbd IBEREE R
APy 7ERETIILILLY, MAFOFEROXELEGEBERTHI LB TEHND
Livew, BifmfEsis, fEfAoFEICE LT, BhBEORE, HFIIM,. RUCHEESRY
REHOICHEET 2 ETH A,

M.  BRMEIER. Y CEERDAEOBIER BB ILT Ao bic, BERPTSEXER

1

_;«*&&E?ﬁ”“:bﬁ’b'{‘b\é EEIIBRELTWDA, BOERIILTOFEERFT L. FHETE

Thd,

BRALE OV ZAEEROIETE, BEOCEBREEHFTHOIKIEEEI10FR P (1950 kg), &M@

o ERR 105 mL/kg b B D% R RETHOCHHTH D, ThdOEMEL, il

HOMBEED 15% 5L CHIRT 52 L 2F < LV I HRICESN TN 5, — B0
m\ﬁ%&ﬁﬂ%@%ﬁm&ﬁﬂﬁwnm%ﬁzéa%ﬁﬁkfétbkéﬁﬁﬁ%KET
LDIEERBRFLTHS, 2OMDEFFE L LTI EHFROLEOREEES 120 R F(H 55ke)
FTIBI% BB, F s ERLEN D DR RS S TIFs, RERRTOND,
SHEHOFE, BWEAD A SHEOBICESE | IS ORISR ¥ ORSHRO TN,
BRALF OIILE DS B IICT BIRN B 5 2 L BBESN TS,

KA, BHIOBFZE T, A (BRI 304387, 500ml) 2R Lic@ngis, BHERNEE
B LI RS S R TV A, RIMRE, 20 SRMBORMNSICKEMERE L, R
A7 30 S5 BLPICHRAS 500 mL 2 4EHT 2 L 5B 5 E L NES 5,

#7{PiE (Applied Muscle Tensioﬁ; AMT) 1%, EEERHORGEEAERVIEL, U XA/
SEB DT, FERLEOIMARGLEREET S 2 LRRENTVS, F. ZOFHE
BB LYY BEHERATE B,

BEMRMFIE, 2 MATRMIRGD @ BRI, £ R ORI OBV T &M I SR AT
CEERMEE o TG, BHERY 22 2L VIES RBOI, —Iic, ARRKDRE
kiék%z%ﬂéom&&vk%kkﬁémﬁ&%%%%%ki6%mﬁﬁﬁin77A

DIERE, BRHBIRNEHRET D,



6 BUWERA#ORE, SEORE T, BERERLEFOVEEZELZEBEL. HBCLE L THARE
BRI BFEN R TER B4 (BB/TS £#ES5.3.2.1), #Bil# &+ OFEECHIT-1EH
EEOADIIIETA, OB, MILEEEFOTICE HICEMICR~5,

RIFER O B U o IIE OE

Bl r—ATHDHZ &b, BOFORIEANSALSEFICET IFRIIBEINL TR,
FIAFREAR 7 —F ik, REELREN 275 ATOEEY L2 b5 T35, HEOHEIETIT,

ki 200,000 [EiC 1 [E, EEREERHD L FREIND, RILESEERIGERL, Kicflih

RECT OMOFHECRERBCBEIEERELD, 25 LEEMREESERE T Z &, ¥
BRbhLIOL ) REHEOEEENL T, TOBOREERUEE LOFKE LT, BEEFTIC
BOCRHEREZEET2BMA Y v 7OEHA LIBEERTHZEThH D, £z, RETOBR
Rt & RV FHOM, BUEH ORMICET AMASHE bHEEEN D, EEROERARDE
¥, RECEERHLETIDEYy NCELRAZI L, FHMEESNTNDE LI —2DOFETH
B, ZHODMPOFBOERLTMIL, AERCHETIFROILRINELF2LIATH
Do :

kg DORE
BROLAGIE S, BRILOFE, 3 & ORI ORI BB A BT 2RI, RLH SRR
ﬁﬁ%%i\ﬁmﬁﬁﬁ%ﬁwﬁmfé:&%%%K#étbﬁﬁ%ﬁ%é EERMLAE O
CBILTiE, A a0, 0. EOMERD 50T, RIERT & AEENREES 2
T3, FRICET 2 BERMICH, ﬁﬁ %%Eﬁ\&uﬁﬁéﬁwﬁﬁkﬁféLm%&%
ERESEND,

RO REIE, BHEREORIIC BT 5, HBOMDS ORI L, HRERF S
TR B L, MEOTRERS, BEAME (HORREEETBRABEICHD L
WHREE) ~DORED, MRILICHT 2RO ES A LEES, ROLMZTOEHL, MibEE
DOERCEEm 7 ek 2 BENZEITER, PACEELFRSRES N HE%RT, AR 2 ER

ﬁﬁk%xan6ufobt§ﬂm FICE CETEINNRA 7R MR EFANTERE
FEERESRIE, KOVREARBERESZLiIchd, S, EFFRY, 2O LELE
RE LT VB TRRT 588 bH 5, TOL 5 REEHIEY ADER L LT, LTSRS
zbhb,

@ £ DMMERERICRMZT->THY . BEADSIL. BLo/kd: LTH, BETHS
& D — R SRR, | | |

@ EIERY R BEL RBTEMERSH B DIZED K D RERILEN . ROF OB T 58®
B B, BIE, AV E B ERILE e <Y RS RTINS H B),

® YEMME I L. BRICOVTHSE DD, ERRROREE ERT HIDO. B
BRI b,



@® BERZTHL, HATHHNEZRDILDOEZEZ ONDHENCETIHRA, R, i
DEMN & BRITTDH I & TEZ LN LDENGHH,

® FEUTIORERERRICETOITRAER LB - RELEORRIZ OV TOLRMER O FEH &
W9 D,

DEREA . BROERE. BEREOPHFRICETEENRR Y BRI E 2N T, BlER
DEBFEITHA L, BRI BN B O RSO F Bz S L, BEiFi» b Fo
ERIC T 5 L B OBEOMEME R B L L iEs 5,

SR, BEMALO B —, SEREGEE
BEYH, BREERUERLORBER
AR L OFE

FRE AT

AR, ZOFRIIEDE BEC RS THLLERT 5. -

® EENBROKE LES, ROMRIL, KOFOHEELICH USRS L. REICK U TR
TERETT 5 7 re R R LI R by (BB/TS ¥ 5.3.2.1), Wil - (% £ i iasphe
| BN L WIS B DO, ISR L%, B CAUSRIEAOEE
EE L&, Fio, RMERIT. UTOMRERETH L L0ES S, :

@ JIEZHEV, RILF OFEMHEEE T L OMOBEHERD 2V IEEL R L NI HA O RE
B - R~k

@ BRILEFT R WEERICEIERNA U REILE 047 7 DKL,

FAERLE O FE & it

B, EEM, ¥ EfREORAEZ I T EvnhkiiifioA 74 —A Koy bo
Efiit, —RICEAERTORY, ROORAZFE, BCEHEOBATERL, RLE, HEK
Lo THBRMLE DE/GHEE~DEEEED LV EREO TR THHI LEHTLTHLZ
LRBETHD, SHIT, 16 AT 17 BORRED DO MEKRROREIL, HoBOYLY

C  EERH D, 2T 17 BORM~DOREEBD T SMEEE. AERSOBAOREHRE

SAE T b RO RIBHERRD BRIV T, 1 EA YOS LR TORY, 16 E0MR
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FAUER B, E RREL RIS, RESFOFALARITVIFRICSMT 52 &8s
5, L L, iR EEESRNARBLESE e barnb &, HOIHEDKEL
ENDSEMTBRLULEBERITIZLNTE S, 25 LT o had, REEIKYTIRE
Bz as LT B,

ERhTE>N, BERPBOE (RUH - R T8 L, B v X0BENRBR (RID)
BT ERHARMY 5 I LT, ROBRIISAORABESHEHE LTS, BRI, BT
DEBEEZEFTRETHD,

O EBNLUABEMLI ST, MBS, _

@ EHFEMIRBEDA 74 —b R 2ty MOOWTEEMIZE U= CBiciEET 5,

@ FAESnEAO—B/YE LT, BlLE L5 - REEOFFICHRESLT 5, —BOERIL, &
TG LT, ROV T Ly M EREXEOTHOBES FRE LS - BEE0R
EEFEHELTCHS, _ '

® EH O/ E AR I EE AR S 20 5 BAERIEREA VT4 — L R 2
v hOT a¥ RICHEAAT, '

® NEITEUT, BHERR OB ORISR RIZHT 2 BBV T, REBHITRET 28I
M Bk R 2 D ALy, | '

W & s |

i & A Y ORKILIZ R < T 525, CREQABHETE 2 PRI WEE 2 B> S5,
g DEEOEEL, HTIEH503H 00 2FEMEOPTRET D, L LEEYORMLEIX
FRED BELOKADIRILE & L~ TR 82 5, ZEMNRIRILEROST D BE,
BUHED U 22 TS pORBERO, (ERBRIT, TERLEOHERISICEY 237D R
REBCONT, RAMRBN (T o, BAMILE R OBHICE T 5 BB b 1z & 45k
REREEIC RIS D BT, BAMERIC & o T, LOBERERL LB, LD & % AABB X
FEELTND, YA - TREBARBOTE BB LA NSO THDH, KREEDEIHE
FEICOVTIL, BRIV MM X TR R T B L7 LS AICH L, ki L7oBg
RO BT D, AABB IMERIMGRICA L, BHEMD b4 UHIEE L MBLFMEATIHL,
AEDHIER R L TERL, S50 X385 LTV, ¥ECBI 3EE~EEUT A -
Fu G hEERLLS &35 AABB OV EAHE, ROLEOHFEFSICHT 5B LI RED
HtA7 2 R BT TR S . BTiRd DN ESMI BER RO A BHES TR+ 5B 0 A D
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MEE1
HFEMBRLE BT 2BEREUIEE Y A7 25/MIT 20 0EE

TR
HREMESTHS (AABB) HEMMEFRERIGT—F v 77— 25K Robert Jones MD
Anne Eder, Hany Kamel, Christopher France, Diane Killion, Patsy Shipley, Pat Demaris, Nina Salamon,

Dan Waxman.

Eh:p]

1 TRLE DB ZEE D, RLFOEIHEEZERT 0D FEDARINET—FRUH
HINASEEBERNTH &,

2 . EROBEHRMICKT ZMLEOSIELZERTI0IC, Mkt 2-THAZIS

AR D B 2 B4 R TERT D - &,

EITOHE

BIfE, REOMKE Y& —cB i) 220 T, #4E (16 AU 17 ) MRk s 2Es
b, ZOBRIEEMLTE Y, 2006 EOXERTFH (ARC) KB 5, LmBkmHoK
8% (45 FOAMEEM) L7225, Ui UKIEEOSHHED EERER T & LT, BEH, RIE
B, PESROARONTREY . ZRLIMNSILEY 22 BT Thb, BIEQRIERC—RR2
MIERTE Z FRIIZE D ThetE 2 ) 42, RIRRATES 3 M0 B2 T hik e % e
BIEDIERARTH D, EEBRMEDOBIERE DRB~OR £ BEFIL. RLFOTEME, L1

b}, BETOBBRILICH T SHERR Y MAESREL LTS,

BRIESRE S ESEARENDELD L, MOLBOAEHED 22 KEBERIET VL 20 OME
R EMCA D BB B RRILE O REEIOHE, Mkt > & —OREEOER & 2
¥, BRROORERCREOKS, RONEORLEY, SMRNEDEMOSIHERD L
R LIBEEGE boRMEORKE LT, HEH, PERLCHSZ &, KEE, BOEE &
M, BAOREER EBEFEND, THOETTR, BHEROMY LFHET 25T
Aans, VRZEFEOEMSEIAAGSEEEBN RO TWS, BIEROEERUY
F iR DA PHEREROEEE HIYE LT, W00 AFE (i« B AT king
IR 480 mL (16 A R) EEHLTH S 5, EiIGHECRIMEROTIERY) BELNT

B, LL, EOFEZRSTH, REOSHMEFIGO TR, Rl ORMITE 2E8E

BE. BTIHIBIIDINCEERGIEDTFHICEE - Tz,

IO, MEE L #—1d, BRLEORBRLAIHE) R 7 ICEEERIETH DY DIERIZONT
B Ltk it ¥ - L ORSNBEBEETLTEATI0ERETRETHD, £,
BEFROYREBBANCER L, ERT—F LML BHISEKT~ETHD, T L THROZESD
W~ DIRY B ICH T BHox OB E BT 5 D ARE ART N ETH 5.
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Mg v =i FOSBIZ B W T — 238 HOMELRE L. £eoi#EniTNE B8
L LEEEI a5 AR EETILDY, U—F 0 7 —7EE LTS,

I ENIEIES 4=
I BEERMORE L RE
M REOEE L EhEhN
v JrA
A FRALE RS MR
1 S 3500 mL A O FEE A L O B AL EERR
2 ERLFOREIFEEEDE X LS
3 FHERMLE S OMIERREDS E T
K[ HROTFIE
ARGy ER
TR
FREEREZMES BHRORERFIE
V. OELE LB S RWER B OER

Mmoo w

REEER, RIEROBEDCLDIMES OB L RAZ RO L, T 5 M LR
FIEERE L. RIEBE~OFEEEEL, BLOANTFICBN T B+ RITES B
BEITD LD INLOREDT 7 u—F BT SAF UL I L bOTHS,

I BROLETEE

BRI IR SRR M, FRRREE 52 3BEAE. MOEOBE, R, BE/
& (hBRRE EAREETIRAEDHD LV HER) . ROBMIC AT 2 EBEIE LT v
— FDATT OB LT LT e, BRILEERE S fHER ORI IR 2 RIE BB
THDT HARENEHFRITAR,

WL DBORRERT —F OARTENRBRE, HENRER Y HASROEOBEREREREE, B

ME LBEICEWER~D LY B2 B2 S85 2 LA, BHEHOEEEZBRET 50

CENRAIDD LAVRWERR LTV,

B
BEHBENL, BLEROESHEYICHETE . ROBNFOMNL L Y RN RS
EBFESD, EOLDBENR, MLELBICHERHBERET LRELOARY,

HEGRRY MBI, UTOEAERRLETRETH S,
® BHBRMDFLH R TAR A — ‘
@ HEREL TOMHE



O MRIMEFET OEMITIT, TSI E 2 XEIER 2 BT 2 72 DI LT SIS
THEMGTA XV ARUVRAEER VAL &,
O HFERHLI, MMLBREL o7 bBEMTDHI L,
@ FRIEEED
O ERE#EMIT. ROEORERADREARTY, AHEEERTIHLE OFEICH
THHENRDHDZ L, -
O BERMLATIC, ML 2 & — BN F 2 IR IR NS BITEA O Xt e 20T
FIEWME T ERE L LAV, RESERIEET & BN % L B ORkE 2 R
15,
@ #iFE R U MR o alR

FEICEETHERORBEREERIITHTH L, KOBERABEENDEBEZBND,

® ZE M DVD, ThETNOSEDRIICTE S 10 SLUAD T AHRT, ZREBENZINTN
DEEIEOETEEERITIZ LA TEDL LD,

® Fy F¥yRX b, FUu—FARREFTv7., EREFRKOT Y r—3a s,

@ MiKELF—DY =T YA b '

O BEpRinoRE & RE _

MR & —ik, SR ERILE FIEL CFEEE b hgE ~o 145372’[&%72%@5'9“5 YART
AFML ISR RITNER R0, BEROMLOBREORE L BOEBIZOWTIE, F—48REL
THY . AR —EREBERL LT 5 O+ RBFOMRCES TS BEBEV,. ikl
v HE—D% L L, B % EE 4 2 AN REERASNECH D, BUABRE, ERa kU R,
RIVER & B 5 1= DIBFT R BlRT 512, BEIRILZIT > BHEKE L THS 2 L FEET
Hb, wiIt, 7AYHMLEkE L F— 777 Blood Centers of America(BCA)A® 26 D K& o & —
WL TEBLERECLS &, BROBEHRMORE B OBERRMLOIYE » Bisd, LE
BELi-EyF—it 9B #Z—ITkAY (NinaSalamon, /S— Y F/2 I a2=b--33 ),

BE :

BERRMORE S, XY HIRSHDPREMEEOHR 2 BT DRI, UL, Mkt
s EHER O R ER T 500 LARW ot REERB LETTI0IC, Phbd
BRREEETHZ L 2RETS,

ﬁlﬁlb AN AR B WK 3 & B 2 5 7o D DFRILAT D KRS HARHETR £ DO/ 25, BBk
MOFHEEEIERED - MERDHAETHDL, BRIMAD, KOK MEFF> TRROLEHT 2 HENR S .
L ERYD, TOREIBBRAOMICTREBE,P DHTEML L BLELRIBELH D,

M #—it, SR TOBHIMMLICET 2EMERZERT 3 X 5. BBBRLOREICBHLTLL
TOMEZERT 5,



@ FEICHE D ARG ERET SBIMBRFIEROC TN LOEGPHE R oG 0EE

- OHIRICET 5 FHE, ' o

@ HHShEBROLEOTI, RUTSRBESRAET 7 4 7 OFEMHE, B R/INRICT
Bled, FEODHAY RF - B HERERICT S, Lo Y 7ICAND O, FAEOBRM
F.ESNERT VT 47 RUBRIRET 2,

@ BHLEZEME, b RO ARORBOL2EESE B @N2REE LoD, Ny R

 DORIENSRLESEDSEDLT ), _

B, A2y FpbERETOR., MFIZHERY, AT 07 4 TICEE S THRRLFIZ

FHERIBICHL I L2 BET S,

KB LCEHERD D0, LFiO|ET—70 (LLF, KOEIR #88),

R L% OB B AR AT

FEEDHET L ROLEF OFILE, RL#ICRE CHaREFMBEN D L 5> EET 5,

B &, B ROEE L ARRYMOR. RKOBRA~y MoELES,

EIEERE (B 30 15 ) OMEIRIEORSBERL 2D ETERICV S EEEZHM

FWAEL D, HAREEERON, BESFTICE EED L )mhECiEEssZ L OEEMS
BT 5.

BIER O EECERERHT 5P ER T BB RART V7 4 7 &8N L TRIEST~

BT 5 ENAETHE L, ' :

® EED-DDER, EFFOERAPTRETHI L, FRELBTSVPELLZDTELRH D
BAEDF DL, HEIE IS & LG 3 7 OBEIRILL 0 OERNTRETH S,

T E O kO OB

WM OMEERIL, MlEOFEREBbY, ikt ¥ —offm &R RURIILE OZeil &
S>TEHETHD. HHWRT, FHEHSEMNT X P TEBALEF LcRLE L, LEORHE
ROBD LEERH -7, FRMEILZ ORI TSV EEEYN b, '

—HOmRliLt & ik, BHEREORRERR L 2O TR REES RIS X 5 K+o0fiz %

JEMRESMEES LR, BROBHIROAOBERE OMOFERELZMET I LICLY,

W COBEER M ORHER ORI DTV D,

£k .
BifLE > 7 —Cl, BRTOBERMIZB LT, HEMO) £k TkVRBREE,) BEEH X
TWD ERETBIREBENN, FRERIABRBEHIREOBREGROODLERENET
20y, I LD AAEREEL LUOREEENEOEEEREREIN TS, Ik &—ic
BEIET 07T LRMEDMLER Y HEHICTT 2 2 L 28D 5,

IV JrA _
A R OB IR



1 &S 3500 mL R O ERR M A Ol T ‘

@ RME ORI ThEREMRE BIEOHKMETH BB H LD, MK EE
LORETHIHELH D,

@ FANE DMEEN 4,775 mL KRG TH DB G, KRS QRIS OMILfERE T
bHoLemRiicBET 55 A205EIR Lz,

® MIKE%5| & BITAZ LICKVEERY 2 7 155 HBHATH2VIET T2, ZOWRED
BRILE D 5% ED 3500 mL RFETH Y . 2D L 5 REkME 2R 525 mL #H M35 &,
ZFOERLF O MERD 15%F B2 5 ERERETH S,

@ FHERMEE (>3500mL) ODHOBMBENZERT D Z L0, R ORI
ROV A7 #BET 52 LA TED, ZEEMETT, BROLEFOMERICES < BIfEAE
DEZ, 30 R LOBRME DEICHAT, HEEFOFR LV REWT EEFRT, KMk
B (3500 mL Ki) OFFRMAE Q3 KR ChAZERTLIZLIZLY, ﬁ'a'H’EFFJ A3

' @fﬁéné_fﬁbﬁﬁ‘ﬁ)é

® THEALRRERT—F Hay Kamel, S—YF NV aIa=r—a) i1 %’eﬁﬁm‘ﬁ%yﬁ
3500 mL KD 23 FAMOBME L, 23 RABOMMDE D 9%, RFMA D 1.6%% 7~
LT3, ZOERICRT 2PEEEHERARCEERIERADEIL 1.7% (PEERVEE
DEFEOROIBYRELE L) THS, MIEED 3500 mL Rk, 23 mAMOERNAE &
FHTIE, ZOFRER (RS0 9%) THEERCEEIERO 20%% HHRcs
HEHEEZIND,

2 BMEOREHFAFEEOS & B .

® Trouern-Trend 13, HEH 68 kg (150 R F) ~# 81 kg (179 A F) ORMLF OXfH
BEOBWERASR 0.14%IC 8 LT, RER 54 kg (120 B2 F) Riomking o BIfEM
0.46% Tl o T L#E L,

- @ Newman %3, E®RAETIE, EERH 9kg (130 > F) L EORRILE ORITERSE 8.2%IC
R LT, BEHSS kg (130 R R) RKEOBMDE TR 169% Tholz L BiELE, K
MEDOERER 59kg (130 K> K) Hrd, RMED 41%Thof (118/2894),

® HIHHRETIE, MLBEDOEHEIC Lo THMTIBREZ T 16 s LU 17 ROMME
24224 (69%) 23, REM S ke (130 R F) AT\, 3245, b4
£ (12.5%) 29054 kg (120 B2 F) KB ThHoie, BILEBBE LIKEIES
REHETIE, FEHROLEOEED S bO I —METHTHICTERWEEZI RS,

3 FAHFERRMAE D SO MERREOHIR

® ZHO0EMHIE. 450 mL KT 500 mL DM FRICE b"(ﬂ%@éﬁiﬁ’]iﬁﬁé'fu 74—
NVER LT, TRNOOMETHE, EHMHORWEAAEZ W BV ER (B4, FE, &
B2 &) ik D IRMEFSEL TR, BEROVEHMEREOROE DR X
VR TAFEHTEVRDERRYELB I TEEERH 55,

® Tomasulo %id. 450 mL /< v 7 CHIR u:@ﬁli{ﬁw;ﬁéﬁéiﬁu% L. M6 R
MEEOEE&EFREL, RiR5ROLEFEFAICKT SMMEDRIEHELHE Ui, &
IR MED 14%0 5 16% Th - LK MERRILE X, 10%DHERMNZEITHAT, &8l



Ve %L - TRV D o e, IREAI S0kg (110 B> F) ~#954kg (119 Ky 1)
DEMEFITRERRAG 20 il Eic iR 3 5 L PSSR,

B (i Es L)

WRIT, BRARDBREEZ O L CREEZZT 500 Lhr@ ) X7 DTSN —TEHER
L7z, BIEEEHK50kg (110 R F) | FEEHIBRE 10.5 mLkg 1& LTW A BRAEDBEHR LTI,
LA LDIMELRET BEDIC A TH BB, FNTORME TR, o OEENRLE
DIEED 15%2B2 M EHIET 52 LI0Rd L0 HHEC 2 OEETE STV, BT
DOF—ZiF, TOWERTERTIIARAN EE2RBL., 8 LEEN LT o —FTid, HEHER
1L D4 MR M % MR ED ISULL TSR 22 ERRE LRSS, BIRERC BT 3FTED
ERTORERARORD L, SEERANCE - THETE B0, FIEDFEORES TEREE
BT A S B SRV, Wikt 2 —ic, BHER X BEOTRICRNT, %aamm
FRREEOBENE DRI 52 L 2ED 3,

B BAToORmEORSEE

KRoyBEROFEX, Fhdh, BROEORSERCTIPREND ST EBRELHERI L TND, /N
HAERBT AR & D & R AL K5 Eﬁ%mwék_mméﬁwﬁﬁfoaaﬁimﬁ¢bt
BaEk i CEME LT WEHBREA 2 S0 ERICE, MP3 LA Y—OER O E L id e~y K7
+ Y TOERRH, ROFOHMRESZRHTLZ L. 25CRLEARFL2ETPEbE
BLZERERDHD,

Ehis :
Mt v & —i3, mm¢Lﬁm%®Eﬁ®ﬁﬁ%mbam%Lnawﬁﬂﬁmmt WErERD
ITEHCEE L C, MILEWHE 2 RS _EThD, Mk F—it, BIEA2ERTEZ 525
HBE LT, ROGHBROBEEN LB ICIENT 3% Thd, -

C  AKGEE | A
BAEE T, ML OBWER IR 5 ROATOASBEOHRICEL T ZO0TRARERE AT
2, TEEHCUERET, VERLESK 834 (FRTRE=19 &) CRERMRMD 30 57T
WK 500 mL #fEIW S Wi, KREFER LU ER0E T, KETR Uld o ik ok LT, Rl
BB (Bl : S 5VEIRBE, HTV., BAR) BEBICEVERERLDSAL, ZOFR
L, 3RO 0 45~30 43 BA EATICAK 473 mL 2R U S RARMLE (17 5~19 55) #9000 4 %
HERIC LRI CRICHR S s, FEERERA MGG S MR BRI LS < AR S
M, BRILATOAKERIC & 2T 21%B Ll (R=BIfEAE 9.9% ; K7 L=RWERE 12.5%).,
& 572 00T, BILO 10 SEINICK IR L AEDBHERER R HIEL | BISENSIC
ONEWERBEREL 2D L &R LE, }

BRI AT 7k Ay A AT DI R IET AU T, RIS T2 DRI DRETH B8,



Hp DEBATA TR, SWLTUKATIILE, KEhEER, RURMLEZzEms ¥, EEo
FIRER B DT AW TR EMRRIS O TR Z 245, RS,

®1 )

- BRIALATOOBRAK R AT OB RE & IR HERR AL IR IC 5RO b RILE BMEA OIRRIC BT 5 % £

FIAET e e b - D e ey L e e
E: : 23 5 ,,-»,'?ﬂ&!z %
{’JM SR z S P & SR R SRy oo e T el J, %ﬁ% e

Hanson % O France 0.48 0.91 1 47%
(2004) (BDRI, w1 7 E&{T) (BDRI, v 7 Eifif)
Newman % 9.9% 12.5% - 121%
(2007) (k% BE) (RILFEIER)

& Rz X 2 EIEA$EEE (Blood Donation Reactions Inventory; BDRI) [d, REHRNEIREL,
BHEV, WA Y, RILEORIERICET2ECHEORETH D, JOMED LRI, Wil
BRI S N-BTERICRE T ARBICMA T, iLE ORIz vz &2 FR3 5,

o

BRILRTOD A 3 A8 B TS ORI O KA O TR S, AL OBRESF T, Fi
BEICEH LTV ERBEN TS L1 ) FEOELIC #-5% | iROLFIT 500 mL DA E F2 bk
SEL %, RMOK 10 SR ETIT 5 & 5 BT 55 Th 5,

D HAROER

HIEE T, BOLEFORIGICRIETH54R (Applied muscle tension; AMT) #1RICEIL T, W->0HF
RHRRBRINTVD, AMT IZIIEL OFRDH D4, TlE-LmEo X0 RE T 28R &5
—&%T%éommmﬁwfcmiﬁ%ﬁmbt%mmﬁ%f.m@%%ﬁm&&wﬁmﬁ(f
ebb, BEOBM 0~2 [E) DINED T A—F (0=37) 125t L. AMT ZHpET 3D IcEN
EFA MR S hiz, 0 EF A R I BREE L LB LT, AMT 2848 Lisfi#id, ik
MEROEMHRIRE Bl KRERNEIREL, HEW, BOR) PFECHD LEZ L2HE

o Liz, &6I, BIMDEF AMT 297 - =&, RISH b p 2o,

 AMT OF#SFRIRERESh, S 5ICARER, HFERLE (EHPrM=22 K. BEROMRD

F¥=35 [H) 605 & EKRE LEFETIER 5, AT, BILELEEAK, 1R
I, DERMATIE AMT 2 EH (77 &R, Eid )IMMTIC AMT (AA), ORHCE D %
Feo FHD AMT i, BILESE UF A 2R CHMIEES 2R L BT bhi, HE
RPREE = b r—Ad B0, BRILETIC AMT 2556 (75 £ KAR) REHEOBMEIT,
FMERASHS B ERTE T SRALA R o T b E 4D AMT %475 & 518 Ui, 2k s LT,
AMT BT RZ A 0, BHROLE TR h-on L WO EN RSN, HFiZ, _ﬁ']\fﬁ
AR BT BT REIRILE 1L, RS SAIES | FiLA 2D v — bR 2T




Wbip < Fio, 77 ERCERENREIL S RFOLEIC A TER L TRRAE LN D T
Bghroic (77 B REMN LERHRRLEGE CRER 121,

BRILFE (n=467) OMY 7T, 77 ERMBEIEEN 2D (77 A5 LSRN
RERIEHETIEEN o) OXHLTHA AMT MAICHEH Y Y Th =B LMmFOmnE
&b, RMRIRIGHBIIE 27, Bolic/e»> T, BRILE 1209 & (&M 50%, EEppRIE=22 5.

WEOBRMLYES =22 [F) *EBIESIC, FENRLE IXHMES SF—rD5H0 1 DIZEb
YClee AMT IKEID B ThARLE R, V&S [k, Wi, B3XOEH., )T Es0s (M
M) | 3) BT oA (Wl . HRAEEE LA L BEF0s4 (@, 727 Lot
WEICAT 9 & 9 Icsil) | Fk )i+ 204, ORET HHEEEZ BN -EVET 4285
Ufz. &5 AMT i, B¥ERM & ik L C. RMpTRIGOME2 7RI S8, i1 A0
— NEEIT D ALY, EOPRAFEESNE, TES AMT CREZSOPHESED LN
e, BHE AMT CRBOH LAY, ML TRHORRE AMT AR DEOBELRERTHD
T LRFENL, GHERE LIRS L0 LEY AMT b, EMHRISOFE RO HERD Y

AMT O#RIT, Dl &‘B%GD BBRSERILLELN CWATEERH A LERLTH
7,

BRI B D LIBFFRic iz ©, BRI L0 OMO R & ik, MiEPEERIHEC
BEET % S i B BB DI, MHEICbbloT AMT SR STV 5, EHRIF
ZECIHL. mwmmm*&BUkmmFEL%éﬁ'M%&%%T% BICX D SR SR
EFWT DU L BB EBFENTS,

#2
SHEROIEIZ R & RIS SUS OB S RO T S 5 E L
waE i BE 5 B FEE
Ditto X T Dt (2003) 4.9 - 63 122%
(BDRI Bifir) (BDRI Hifir)
AFRIE =043 0.47 1 8%
| # (22~ BDRI) (2 # BDRI)
Ditto e UM Dt (2003)
ZHEER I = 0.53 120%
, | 0.44 (=% BDRI) (=7 BDRI) '
Ditto % Ut France 035 0.45 L 22%
(2006) . (= 7 BDRI) (= 7" BDRI)
Ditto & UNE DA (2007) +0.42 ‘ 0.52 1 19%
(2 7' BDRI) (72 7 BDRD)

iE: ﬁ[ﬁl&' fEfI#ER (Blood Donation Reactions Inventory; BDRI) 1, &% RN ) 5B U, HEL,
i3 Te & Fj'ﬁml%‘@ﬁ' k4= CRETHLOTH D, ZOBEDERE, RS TEEICTER
EnEIERICEE T 2B A, MEFOMMERS 2N L2 TET S,



E#E

AMT 3B/ LT FIAPZE T, FERMLE ORMETSUSOER o XE- A TH 5 &
WO BEFORHMIESE, ZOFEOBRLERCBE~DRELHY 5, BEDFiEERIZL
XRRETH S5, BT, ML OEMORGZBRT DI L2 ERTETHDH, MMBEDH]
TERHERMEEDERIC BT 2 ARETMT 2D, ELRHMELZED D,

VvV  BERmERERE R

FRifER (RBC) HEMLEmDLZM, émﬁmawﬁénr%tokﬁf+%ﬁ®%&r@ =5
i (WB) B Ut 2 Bifized RBC BRIMIZ 43 DA ERGOREVBEE T, 2O EGHETH -7 B
KAPARRER, 7 = VEERUS) . AOREOSERIESRIY, WB B E Y 2 BT RBC HEElRDIZ 5 B3
DTMICED o 72 (10,000 EHEECT 320.3 %f 274.5 ;4 » XEL, 1,17 (95%E4E X, 1.15 225 1.20),

&3 BEHECAFHECRTT A U R 7 FF*

N LI BERT AR BIEHFE AR FIREA v X B A R

ok (BRif. 1,000 £) (95% = FE RX.FH) (95% 5 4R X )

Mm% & 3500 mL £/ | 34.9 | 4.47(4.10-4.88) 2.88(2.57-3.23)

EX 3 ’ ‘

=17 H~18 2% | 396 ‘ 4.19(3.94-4.45) 2.78(2.59-2.98)

* ok )

FEf=19 FE~24 &% 274 2.87(2.68-3.06) A2.39(2.23-2.56)

*kk

AElEk g o 27.5 2.80(2.66-2.94) 2.20(2.07-2.33)

A=Y 2AARE | 143 - ' 3.42(2.63-4.46) 2.15(1.64-2.82)
| ok : ' '

MmikE= g 23.5 2.97(2.77-3.17) 2.09(1.90-2.31)

3500~4000 ml, *** :

*BUWER QR WERME & e~ %’t[ﬁl’ﬁ OB OMMEIERR L, BE, TEE, EENSZE
b DOF v Rk

e E L LCD, FENEE, MR, RALTBE, A@&% R, . WEHNLE, RO
i 5= ¥

*k e BEFE L HLBG LT ; 4775 mL BBO MK E ; fﬁﬁ%zsws% HRiL Y B — & —, &U%A ELFI:‘
XA”/ﬁ¥®Rﬁﬁ :




LAl 2 B RBC MRILICK i 2 BERSHMAOE (BHEE, BELME S BMEE. EHERE
E, BV = BTE) R RO, 20 BREORMEDS v XL, 041 (O5%{RHEIKM, 032 2
5 0.53) |'C. WB KL OEMER FEIZH~TEL 42 57, Blood Systems ¥, EFEIZ LD WB
E SR O EE ORI DR ERSMEN T LR EE L (10,000 SRRSO F 47.1, 047%), @
Wk sy BRI K BRI L7 1 WALRMERD R AT 1 7 4 —/WER—TH S (10,000 FEIZ>
& 3744, p>020), MIERSSHEEREICL S 2 BARMERERE M/VMEY = L— AT LS HR
ORWERBIIFEEICET Lz (FhEh, 10,000 F£EUC2 % 15.65, p<0.00005 ; KT 10,000 $ZH
[T & 14.84, p<0.00005), |

E1§) 2 BT RBC 003, LMBHICHB LTRSS R 7 4 —MERIFTH Y . Sk & it L
TEARSHEABHED Y 22 MEL 25, = OFSIL, BERILE R OOERLE TR ES
ThY, REPHRICTBWTAEO S 573 505%, MRS DEEERIC & MR n
T LADIEFED T DRI & Tn o T3,

2 Bl RBC RO B & R LEAMOBAE, 0L 5 R EIEPOAEKOE B E/-1320 L
5 AR D X 0 Bk LV (2 BT RBC MO AF BRI DB~ + 2 Y v k.
R, FEOCEMI, FEALVEVEMENF LY b, FOREE IR LEESSOROE
PRET B LS IELNTVS) KERLTWATEERSD S, BOBXAZOKYDBBH I
DT, S BRBMTRBETHS,

#E .
FIF RTINS, MR T 5 MRS BRI & DR MR T v 7 T ARy
LR DMREZFFT D,

VI ﬁmﬁﬁﬁﬁﬁﬁﬁféﬁﬁ%%Qﬁﬁ

RLEE 5 1%, IROEOBERBOBED L d OFEN 2T NIER bR (AABB [
5.3.2.1) , FISUIRME & 1o I3 RB R & 0 B BHE S BT 240 L U | MALERT 2 B 1%,
BH TR D BHER O TR AERE MBS b LIV, BILEEY F—i, LFOBIZSnT
EEFETHS, - | -

O JHEICHE, RIESEHMLEIILOMORHER S 5VREFLE T L HAOMHAR
HE L O, -

@ Mt —id, BILEN EFRASINICVSHEITRERCEIER 4 Urgs. ik
LTRERZ I bR EEHERICTRETHD,

fEsm & SN
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M v F i, AHEY A7 KEEY METHROMRRODH 5 A2V THEEL., SRiCB
FEBERMOR LML ED 50, AEEBECHUE—OELITTNL EOREIC OV TRE
FRECHD, MKl ¥—ik, EHEERND . ORI MAOHFHHEOERL L, RiLE 2 R#
TEHEURCFEAKAE L, HETE ZMOBBREZEFRETRETH D, BROLOE LA L ITER
BT 50, BEOSEHETS FRRILO WAL 2B S¥ 5, MLEEOEEVESE, Hb
P AEIEFBBOT CHHITHZ 52, FEHRLFITENL D b LOEBBORME &
THREIEEL 25, HOMRT, LB LEEY 2271, 20 &L EOEAR 10,000 [E
FRILIZDE 0.4 THDLOIZR L, 16 FEEK 17 BO#kmE ¢k 10,000 EERIMLIZo& 59 Llaoiz,
(A Xth, 1446 ; 95%EEXH, 1043—20.04), BRLLF ORIVFRAZEET 5 2O IR TH
ISR TV BRBIE, W DD DEEOTH b HHCE L0, RLFOEENRERHEZ &
L EFEZDL, VOHRBBFEDTAOEBRORALHA L LEELWAD LAY, RIEDESEN
—BLTCWARNT LRRERERRAE DI L, e ORLEMEREEREL S0 X 5 IFRM L,
BETHN—ELRVZERD, 4DLIA, WM&y ¥ —MOBERROLBREITIZ LD
REHETH B, RECREANTEDT VR - PurT AREETH 0O AABB ORAIL, Wil

BOBUEHICHT 28 LEBEORMAR L RLIZT TR, BTHH DB LY EFHICEER .

BRI BEOSEE FHT AR VA OFHNEERT A OOA = AL L b, Fr) R
THRBAMBOTEZRELILWLOTH SR, RRECSEHERIIOWTHE., MEE2MEIT

R L CHERE S TR LR A ORRCR LT M L CHEEEZMIT 2 2 E2ERT D,



FHR 3 2 |
FEYIRLE OBE L FEICET RS LB R Y

FhaE
KEMESITH S (AABB) HEMRMLERTERIST —F 77— 2F Robert Jones MD
Mary Townsend, Terry Perlin, Jed Gorlin.

T FHEMERnE, FEEREROCHAROHE2RET A7-DDI vy H2r
A FELSBOY

A
1 —RERBHERROZD L 5 REIERMN B U A EEE PHT 5 FEK STl b2 %E T
BEICLY, BERARMEOIER LESEBOSEEE, |
2 TEREER L, XHLAEERET S IR I AT EREBE L, LY

 EERROBEEENT S D, :

R

MBRRNE  ORE (R 2 Y —=v 7| #5, RORES) IEIERSETHECEN S,
BB TOA M, HITEELHED I TREICRES LD L0 L 5 R 2 L, Ri
WROZOME OEERH ST, EH0ERKEV, FEHFHOOMRORMBICL 94 L
HEEOMBER, BVCEERELEDC, FEMRLFORMDAITHELHEL, L7 ok Xz
BT A FRERBAL, SUEHEED B2 L LAV MARTETHS, ANREINE
HEMBIEORARO LR EBEL TS Z & 27T ERIES W, Labus RUOF 0T, B
BB ICBET B3 (Medical Foars Survey) 12X D', 364 4 0 B M ILERME RRIT, TEL
Bt LTS L OB A AL, TEE L RREEAL KEROLE RN TEA 27 Tk

bERMBLNI LE R U7, BROAMKELZHEC T, MOLETEETSENCRE L, FRAeS

MOERY 52 2H) MAE, illE OBE, Ri. HEDHR (baRNEEOREET 28
AWAZEHDLWIES)  ROBRL~DOBEBEFHME LT r— O a7 OWRELEELE,
HEMEREEAOEEICRIETHELTMT 3L LIThbh T3,

T |
BHER DIERO - O DR IE HEEMEOARME % 50 L ARFRHRIT 2V, AL Th s gl

TERSEOEMIZ EO & S5 ICEET D pEBTHER, BF DAL 2ERTIHONA

BIESIDZ L ERBELTCNE, Lo THEHOEENRMLZ /0T 5800, Bl 7 2E X,

BHERO WM. RUAACEE LERE 52 bha D Lich ), ROFEEOMEHERES

BEAD—RELTEXDI LR TED,




ERAERME T EENBHL, EMHIUSCALTEIDNRA FAMEHANWELOITHE, LD
REREBEFESOZILIRDESLI, MAT, HEMHEIRIET A2 LFLFICR LA TIER
TRENDHL Lhfw, BEMbT, #4EMTORMAOMEHZEY ALERE LT, BF
EREZDBNB,
® L OBMFMBEZIIMMOEIT-THY, BHEAOZIE, BIokbLTh, BETHSD
% 0 —fR e BRIk,
® FMERY A/ B\ RAWEEASHD B FE, FIE, EEmERAERDELE I
YA BEVETREMERH D) DIEOL S REkDES, R UFOE R AR5 T,
® FIHEME R TIC, RED b DI BARREET DD O, MRl 7 o & A DOHBLAR TR,
@ HIEMZTE L. ST 2 EMMILT 270k B2 b NARINOBM, £, SHHF0=
LN A EOMEARBRAL, HORHLEEDITRENS S, Hbh &k R
e LT, LFRSS bR,
O HRILBTOAKDIEIR,
O SRR,
O +mieREBOELL
O  #RIET# O T L =2 — L [EhEE,
O HEOFIA,
O KHYGEHEOFEOFH,
O BRGREEFEREORE B RE2ELRELT3),
O  BmMBIBEICHE, B CRERKHZBITI L,
O Wi, WL EREDEEETAZE, ‘ .
O FRELRBL, HOBECRERERL~EEEh-THH I &,
. O EHEET, BRI L,
@ Hud 5L, HOREICHETAROMROFE R UORERLRIC MY 5 FREBICHET 3
Foik, :

B ML E OS]

H& , ,
FEMOFHOMM Y R OBBIARIC OV THREHET 5 2 L THEALBESFSEDL I &,
2 EMEROLLTRBIZOWTHEEZHET 5 2 L RLENERANAE LI B4 0 B BPE~mH

EBMEEDETHHAEZEEIEDZ &,

:%: .
FEMROEORSRIL, BIET5 VI RTERBNTTL —8#ICEE L, »oRWERREL
BT, FHSRERICV AR ILERFR LIS LWV ST FOLT, HHRIHICH D,

i
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BRILIZE L TROMESER SHAVES L, BRI, BENREERRUEEREOBROE O

B3 2 BOmB~DRENRIOWEENH D, LT, HOBEEHEORDICEE S~

EThB,

® Hhhid. FAEOCHBMELR—OEHEREEVALRECTHS,

® NEREA. M mﬁmﬁhﬁwfﬂﬁﬁkﬁféﬁﬁﬁtﬁL%@Uﬁ@%@mbé

® Ffiid, MAEE I3 T KEFRRER L O—RAZEITER# OMNLE DEBD T HD—
RREIR IR A Y A DB R H B,

O BOREALERDL. BHEFAETE L S RITRE S L BB AN D b,

C  PRERE

E@

1 - HFFEHPEORMY X2 %ﬁﬁﬂ”éjﬁ?z’ﬁluob\f%ﬁ%{;ﬁ%%ﬁ L, BEsgsz L,

2 EMEROFRAR IR OWTERBRE L BETH 2 &0, BWEM P E o 1= RE

TREBRECEME L L TPREREZESSEH T L,

HJe8
=Y

HRORBRH L L, SRR S H IR N OS2 A OREICRE A 5o, Thic k0. SAfkim
- FOFRBIBOTHRLBEROARTR RN — M-Il 500 Liviev, BBk 5 = /o i35 s
ﬁﬁﬁMﬁ%%ﬁotﬁwwfh#T BROLE OBIVERIC 2 & DIREE S H S E ST BEAM
%, MACEL. WPNOBE LEREGREL. SEOEEOEES, 4 LB USE0E
E%ﬁim%bn&m kO —Ae7R FIE, THEEOH 2EHEMR., 425 ICETIRA AR
BT B SRR R ~DHEIL, GO L 57, B CEWERICRE Lin s, SRR
HORISLEL END,

wE | :

MR, B COBEEN A NS S N5 NI N S L S b . BERRMR OB

RMBOEEOFEICET 5 HHPRE L, BERIIRILT 52 L 20T 5, SRREEYHE

%%%&Lkﬁﬁﬁﬂ%ﬁﬁ#é:&ﬁ\ﬁmmﬁweof\&ﬁoﬂ%ﬁﬁkél&ﬁ$ﬁk

LT, UTFERET b5, '

® &< DRMENEFIZHLE T TH Y, BHER DS < 1. BIokELTh, BETHS
& O— O SR,

@ EIERY A/ REL 2D (W : BIE, @@\ﬁ&itmﬁﬁiﬁmﬁ)bﬁgﬁiiﬁﬁm

ELEOFEOERICET A 5ER,

TR LSBT B 5 R B T,
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L 2 & B B U el 3 2 00 B % WAL 5 Bk,




@ SV 5EE. TFREHIUWR~OEHAMIEY SRR,

0O HFHEYRILE IR OREORBIZTR Y e /o O OMER

B=l:0)

1 EREBEYHRAEDA T —b K 2ty MNBEEOERPIEOERICERMET5 -
Eo ' :

2 AT x—AF by bOBRT, ZOEBRBOBERZEOEN~OXE2BRET5 2
&,

EE

A Tr—NE - arky FOREBHRNEICE, BEE, HEE, R, FEEOERRER
BEVAEND, BOLELRMEOTEDLDDA L 74 —LF - a2y rOREOEAE, &
FIRICFISIR S N e HiFE O FEHS AABB ORBITHEE L TRAIERLR TS, LiL, 16 5%
RO T BORBENSOMEOREUL, A 74— A F - aty MOWEXROZZFITALT,
BEOY v LREEIER LTINS,

HEDHIEIC &> T < DN 17 ROBMA~DRE & BVERD TS, BHERDIDICRD
EARLE I RET 5 7o ORBEE OHFIORIEIC SV TiIREEh Thiy, Liedi-> T, RRE
BRICOVWTHBEL T MNEOREE BET <& TH D,

16 OB A RS HMiEE, LIELIEROFR/MEZ LE L35, ZORBIEE ML OERRITFE

BN, BOWNREML R BED, LRSI E S EET S b OTEAR, 16 5K
U7 B, I E SV THBEE B ORI L T 5 - DN BRI ZH T A L METRD &
NTHAEH, MERURER IIMERENEERS Y., F ERBOHTMEBER BV, DIk
ML, FECBHNOESTEY AL LIl o T L LIRSS, REEITEREUCREE
IS Ul ik CRIE S OREIL 5+~ & ThE LD EXHTh B, - |

COKMERMCERTS &, FEOMENIE LT 5, MOERITHER, RRELSTIRLY
DEMEORERZOBINCE L, BECTFREELEVTVS, T0L ) RFEHL, MNEIEE
OEREE Lo>ORMEIC L ) RESNDZ ERABETHS, FROHETH, MEORERET
T By RREH—RIC, BOTARRIUTHRICENT B 2 L L RS ; UL, Bh
HRERAFEERSIKR LIRS = FaA 0T, —MOLAE HIHERNRREE £
TEHRREERH Y, FTOL SR u P IMEREEICE SNAREOEGICRE LTS, A
YTA—A R 3y P EEDBERIINICEET S, FOERIIREECET 5RAED
RIRRIC ST ARSI AR LIRS 2 - L 2RO bILE, '

BT & MEECEE EOBA TR L RIVE, BAICL o T, B~ORTEEDI,
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BT AFHREFEHRME (RUAEER) RT3 LB, 4173 —AF - oty bOM
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iy

BifEsit, UTE2EETRETHD :

@ FEHREUCRBEEHICOVTE, MECBodo L,

@ FFEHRBRECRER ORI E L XEBICEaET &,

® FE7rEAO—RELT, BLE EFROMFICERRES S 2 L, (—EOMRIL. #A
TEBES, HREHONV 7 vy M EABEXEOWMSOBEETRABI - EORAEELE
BELTNG),

@ EFEEROYMERLED L S5 Z2EMTREVEREREN LN BEDHEREA v 7+ — A
Feowky b7 mtR 0 AT L, - :

@ VEIISUT, BIEROBRERCEMEOBREERICOVWT, MRICEREART 2 E0ER
RV IATZ &,



| RERRRISI k3 EEOBROBF L% | %:gizi)'

(] | o
MR IS & 5 EEI 0 BEH O AT &tk

HEER O #—
BRLET, E =7, 7 AT
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Analyms of factors which cause donors
to collapse due to vasovagal reaction and preventlon measures '

Saitama Red Cross Blood Center
Taeko Nukita, Yukiko Kaga, Machiko Arakawa
Toshiaki thbasakl Kenichi Yamazaki and Hldeakl Mlzoguchl
EC .
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} Abstract o
Among édverse events related to blood donation, "vasov'agz'd 'fEacﬁbn (VVR)
occurs most frequently and its incidence is around 1% of donors, Collapse related
to VVR sometimies causes trauma to'.donors. It is important. to prevent falls -
 related to VVR for donor safety. -
In drder to decrease the incidence of falls linked to VVR, we analyzed the
related factors in- 16 donors who donated.blood at Saxtama Red Cross Blood
- Center. between ‘April 2003 and March 2006. = A
Asa result, the risk factors of collapse are between 16:and 19 years of age and"
between 60 and 69 years of age, undergomg whole blood donation and plasma— A
phere51s ’Ihe similar tendency was. observed by the’ ana1y51s of the nation mde
study. We should thereforé, pay parhcular attention to these donors.:
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In order to prevent male high school students from collapsing, we prepared a
refreshment table next to the donation area and let them sit for at least 30 minutes.

These procedures resulted i in the decr_ease in the number of collapsing donars. -

Key words: col_]abse of blood donors, vasovagal reaction, blood donation
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Vasovagal reactions in apheresm donors: the effects of sex, age,
' body welght and donation status

: Saitama Red Cross Blood Center
Kenichi Yamazaki, Yukiko Kaga, Taeko Nukita,
Machiko Arakawa, Toshiaki Shibasaki and Hideaki Mizoguchi
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Abstract

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

In order to clarify the risk factors of VVR in apheresis donors, 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 period. —

. Asa result, the incidence of VVR in fernale aphere91s donors was h1gher than
that of female whole blood donors and that of male whole blood donors and

-
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apheresis donors. The incidence of VVR in male and female first-time apheresis
donors is 4.7% and 7.4%, respectively. This incidence was significantly higher than
that of male and female repeat apheresis donors, which is 0.4% and 2.0%,
respectively, and was also significanily higher than that of male and femnale
first-time 400mL whole blood donors, which is 2.2% and 2.6%, respectively. It is nec-
essary to reconsider the enrollment of first-time 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-
fions {VVAs) in apheresis is known to be higher in
women than in men donors. VVRs in women apheresis
donors were therefore analyzed 1o find out possible fac-
tars for their high incidence.

STUDY DESIGN AND METHODS: VVR incidence was
compared between whole blood (WB) and apheresis
donation in relation mainly to age and circulatory blood
volume (CBV). In addition, 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, respeclively. 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 pattems
of pulse fluctuation during apheresis, that is, stable
{type A), increased rate during blood withdrawal (type
B), and irreguiar pattern (type C). Elderly women donors
and donors who suffered from VVRs mostly showed
type B fluctuation. There was no particular fluctuation in
blood pressure in relation to apheresis cycles.
CONCLUSION: The VVR incidence rate was particu-
lariy high in women apheresis donors over 45 years old
and increased with repeating cycles of apheresis.
Smaller CBV, high sensitivity of low-pressure barorecep-
tors, and citrate effects on cardiovascular reflex might be
major factors involved in the high incidence of VVRs.

ABBREVIATIONS: CBV = circulatory blood volume; VVR(s) =
vasovagal reaction(s); WB = whole blood.
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lood donors occasionally have adverse reac-
tions such as weakness, pallor, nausea, sweat-
ing, and fainting during or aiter blood with-
drawal '? These symptoms are generally called
vasovagal reactions {(VVRs). The rate of incidence of VVRs
has been analyzed mainly on the whole blood (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 addition 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 voluntary blood donors
were analyzed for the incidence of VVRs in the popula-
tion of WB donors (a total of 20,025 men and 8,164
women during a I-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 collection [21.9%]), during the 3-year period 1999
to 2001. The equipment used for apheresis was either a
multicomponent systemn {MCS 3P) or a component col-
lecting system (Haemonetics, Tokyo, Japan). There was
little functional 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 vel-
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 data approximated most closely to
normal distributions when examined with the Kol-
mogorov-Simimov 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 estimated by following equa-

tions proposed by Ogawa et al.5 for Japanese people:
CBV = 168H3 + 50W + 444 for men
CBV = 250H3 + 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 (18-69 years old} with a au-
tomatic blood pressure monitor (Paramatec, PS-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 cccurred 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. Tn contrast,
there was no such a clear tendency in VVRs in apheresis
and the VVR incidence rate in apheresis was much higher
in women than men, particularly in elderly donors. The

&
5 “ImMen Apheresis 005
EwWomen
4
£ . Whole blood
Tra -
g pLa.05
2.
p<0.05
1
0 ' ﬂ WA w3 . 1

18- 25~ 35— 45— 55~ 18- 25— 35- 45— 55-
24 34 44 54 69 24 34 44 54 69

Age (years)

Fig. 1. VVR incidence rate in relation to age in WB and
apheresis donors. Note that in men donors the incidence
decreased with advancing ages both in WE and in apheresis
donation, but that in women denors there was a large differ-
ence between WE and apheresis donation. The difference
was significant (p < 0.05) between the younger three ranges
of WB donors and men apheresis donors and also between
35- and 44- and 55- to Bg-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-
vigusly 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 donation 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. S

VVRs are known to occur more frequently in first-
time donors than in repeated donors.?*¢ 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 suifered from VVRs
donated repeatedly (mean, 24.8 times) and VVRs were
detected in only one first-time donor (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 donors
(Table 1). The mean CBV of the donors whe suffered from

. 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..

@Men Third te fourth cycles
28 |EZWomen pa.0s

Second cycle
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18~ 25- 35- 48— 18- 25— 35— 45~ 18- 25- 85— 45-
28 34 44 24 34 44 24 34 44
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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 doners 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-ye'ar-nld men donors at the second cycle
was also significant {p < 0.05).



VASOVAGAL REACTIONS IN APHERESIS

TABLE 1. CBV (mL) in WB and apheresis donors*

The relationship between the CBY
and VVR incidence was compared in

WB and apheresis donation (Fig. 3). In

Control VVR denors
wB
Men 4617.5 £ 536.4 (n = 1582) 4417.7 £+ 496.8 (n = 168)
Women 3681.3 £ 520.2 {n = 6568) 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) 3584.7 +425.7 (n = 280)

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

both sexes.

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

CBV dependency was weaker in apher-
esis compared with WB donors.

CBV dependency of the VVR inci-
dence was greater in older than young

1 I——
. —--  Women —
6 -Wh0|e blood pP<aOs
5 — B Apheresis
£, : { ]
S 4
: Men pL005
58 —
9 p<005 _ ;
-
1 7. Z
;
4] ZB
3400 4000 4600 5200 2600 3200 3800 4400

CBV {mL.)

Fig. 3. VVR incidence in relation to CBV in WB 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.

W Firsteycle ~ Over 45 years old
ZASacond cycle~ 0<0.05
-4 Below 45 years old -
g Y
m —
> 3
>

2600 3200 3800 4400 2600 3200 3800 4400
' CBV (mL)

Fig. 4. VVR incidence in relation to CBV before (first cycle)
and after the end of first cycle of apheresis (second cycle} in
women donors below and over 45 years old, Note the higher
incidence with smafler CBV and also afiter the first cycle of
apheresis.

women donors. The incidence 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 greager 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-
ence was not detected. ]

The relationship between CBV and VVR incidence
during the first 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 VWRs were ob-
served at the first cycle. In women over 45 years old, the
VVR incidence was much less in the donors having CBVs
greater than 3800 mL.

VVR incidence during apheresis in women donors
over 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 underlying 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 = 153},

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 withdrawal and return both in
systolic and in diastolic pressure. A particular pattern of
blood pressure could not be used for prediction of VVR
gcourrence, , '

In contrast to blood pressure, blood withdrawal af-
fected the pulse rate. Three different patterns of changed
pulse 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 retum of
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Fig. 5. Blood pressure and pulse rate measured every 1
minute during apheresis, averaging from five women donors
whaose pulse rate was stable {A) and increased (B} during
blood withdrawal. () Systolic and (A) diastolic blood pres-
sure; (M) pulse rate. ’

" TABLE 2. CBV (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 4347.1 £ 391.7 (n = 19)
WR ) 4160.8 £ 458.6 (n = 2)
Women )
Type A 3819.1 £ 387.0 (n =21)
Type B 35509 % 341.1 (n =41)

VVR 3535,6 % 248.6 (n = 6)

* The differences of bload volume between type A and type B
donors were slatistically significant {p < 0.05) for both men
and women donors. There was no difference in blood volume
between VVR donors and type B donors.

bilood (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 donor
{43 years old} who suffered from VVRs during the third cycle
of blood withdrawal. VVRs were accompanied by tachycardia
and lowered blood pressure, and then tachycardia was fol-
lowed by prolonged bradycardia. The donor was laid down
flat until recovery. {B) Another example of VVRs (a 20-year-
old woman donor), VVRs accurred when she started to leave
the bed and were accompanied by bradycardia and hypoten-
sion following transtent tachycardia. Both donors showed an
increase in pulse rate during blood withdrawa! (indicated by
horizontal bars), () Systolic and (A) diastolic blood pres-
sure; (W) pulse rate,

tively. In contrast, in men donors over 40 years old, 40
pércent 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 pulse 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



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 WB donors, both men and women do-
nors, as previously reported.246 A similar relationship
was observed in men apheresis donors. However, no
such a tendency was found in women apheresis donars.
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 donors. 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
small.# This may explain the larger effects of blood with-
drawal in older donors. If stronger hypovolemia was a
major factor in VVR incidence, it seems difficult to ex-
plain the difference in VVR incidence between WB and
- apheresis donors (see Figs. 1 and 3). Some other factors
such as autonomic malfunction and hypocalcemia are
more likely to be involved in higher VVR incidence in
women, particularly older, apheresis donors, .

A tachycardia was often observed during blood with-
drawal without an associated change in arterial pressture.
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. Furthermare,
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 lower-body negative
_ pressure in hurnans®1° or by hemorrhage of up to 10 mL
per kg blood in conscious dogs.!! These responses are
likely to be mediated by cardiopulmonary (low-pressure)
baroreceptors, the sensitivity of which to hemorrhage is
shown fo 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 dwring blood return.!>!# 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 withdrawal, 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
requirvements of the applicable statutes and regulations. If you want to discuss an alternative
approach, contact the appropriate FDA staff If you cannot 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 automated 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 folowing Platelets, Pheresis components;

» Platelets, Pheresis (single, double, and triple collections),

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

» Platelets, Pheresis or Platelets, Pheresis Leukocytes Reduced collected concurrently w1th
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 guidance, 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).
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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 a 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.

1I. DISCUSSION
A. Background

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:

* collection process efficiency;

e storage container characteristics; and

e 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 plateletpheresis
collection procedures including but not limited to the following:

» collection of double and tnple platelet components obtained during a single
procedure;
¢ use of in-process leukocyte reduction (Ref. 1);
- & 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 II1.A.) (Refs. 6, 7, and 8).
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» To protect the safety of the donor, seven days should elapse after collection 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 ITLA.).

¢ 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 followirig definitions apply:

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

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

Automated blood cell separator — A device that uses a centrifugal or filtration
separation 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
blood 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 ofa single donor’s blood, such as platelets, separated from whole
blood by physical or mechanical means. For Platelets, Pheresis, a component is a
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transfusable product that may result from a single collection (resulting in one
component), a double collection (resulting in two Platelets, Pheresis components), or a
triple collection (resulting in three Platelets, Pheresis components).

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

Dedicated 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 device) 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(k)).

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 v_alidation that establishes confidence that a
manufacturing device is capable of operating consistently (equipment installation

" qualification) 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 remaining in a
Leukocytes Reduced component, calculated by multiplying the WBC count from a
sample of the component times the volume of the component. In this document:

s 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 reductlon by filtration, -
provided there is access to a pre-filtration sample.

. Rolling 12-month period — Continual assessment of a 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 values — Minimum and maximum values (i.e., container volume; platelet
concentration) described by the manufacturer as being acceptable. . These values may also
be described as specifications.
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Weight/velume conversion — The total weight of the component minus the tare weight
of the empty container divided by the specific gravity of the component equals volume of
the component.

111 DONORSELECTION 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:

o 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.
» Ifyou 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 have ingested platelef
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:

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

+  Plavix (Clopidogrel) and Ticlid (Tlclopldme) 14 full medication free 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® 1o donate Platelets, Pheresis. However, we do not necessarily
recommend deferral of such donors for all blood products, if the donors are in-good
health, and establishments may make eligibility determinations for donatlons 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 automated
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 available 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 should defer from donation donors whose platelef counts are less than
150,000 platelets/ul. until a subsecquent pre-donation platelet count indicates

" that the donor’s platelet count is at least 150,000 platelets/uL.

‘Donati on 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 of Platelets, Pheresis should be at least
two days with no more than two procedures in a seven-day period.

the interval between collection 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-donation
platelet count target of no less than 100,000 platelets/uL.

RBC Loss Pror 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 durning the Platelets, Phere51s collectlon 1s expected to be less than
100 mL (Ref 3).

+ 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:

¢ 500 mL (600 mL for donors weighing 175 Ibs or greater), or
the volume described in the labeling for the automated blood cell separator
device (this volume may be more or less than the 500 mL or 600 mL volume
stated 1n the above bullet).

IV. INFORMATION PROVIDED TO THE DONOR

Under 21 CFR 640.22(c), the collection procedure must be as described 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:

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

* information about potential 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 donated 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 Platel ets, 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:/farww.fda. gov/cber/blood/bldpubs.htm
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Under 21 CFR 640.22(c), the collection procedure must 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 automated 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) regulations 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 Blood and blood components
(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
“establishes 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 :
qualification, process operator performance qualification, and product performance component
qualification (Ref. 11).

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

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

¢ cell counting :

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

¢ component weighing

*The requirement for process control is set forth in general terms in 21 CFR 211.100.-
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¢ sterile connecting method (Ref. 12)
+ storage
s shipping

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:

s 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 doub]e 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 measurement
« manufacturer’s specifications or recommendations for processing parameters (i.e.,
actual platelet yield and concentration, weight or volume collected)
s description of supplies used in the collection (e.g., collection/storage containers,
~ anticoagulants, etc.)
failure investigation criteria
personnel training criteria
standard operating proced.ilres 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 iraining 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 Platelets, Pheresis meeting relevant
component specifications.

D. Product Performance Qualification for Component Collection Process

Various mechanical and biological factors may influence the plateletpheresis collection
process (1.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 all 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;

* 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 ITIL.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 afier 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
e percent platelet retention

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

o ifleukocytes 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.

¢ 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.

10
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perform within 48 hours of collection or per the manufacturer’s directions for the
cell counting methodology used (Ref. 15).
conduct testing on the collection (parent container) and on the individual

components from double and triple collections

volume:

e}

o

determine the volume after removal of samples for testing (i.e., ce]l count,
bactenal contamination testing).

fill each storage container consistent with the manufacturer’s
minimum/maximum specifications.

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

0

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

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)

o

investigate as qualification failures residual WBC counts that exceed the
following:
e single collection: > 5.0 x 10° (collectmn)
« double collection: > 8.0 x 10° (collection), and > 5.0 x 10° (either or both
components)
« triple collection: > 1.2x 107 (collection), and > 5.0 x 10° (one, two or all
three components).

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 appropriately.

Variation in the actual platelet count might be due to 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

11
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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.

12
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Table 1. Product Performance Qualification Criteria for the Platelet Component
‘ Collection Process
Test Recommended Results Target' Allowable Process Failures” to achieve
recommended results for a set of N tests®
Actual platelet | >3.0 x 107 95%/75% * N=1l N=18 N=23
yield of
transfusable 0 1 2
component )
pH >6.2 95%/ 95% N=60 N=93 N=124
0 1 2
Percent > 85% component 95%/95% N=60 N=93 N=124
component retention if performed .
retention e 0 1 2
Residual WBC Single collection: 95% 7/ 95% N= 60 N=93 N=124
count """ <5.0 x 16° collections collections collections
) 0 1 2
Double collection: 95%{195% N=60 N=93 N=124
Collection: < 8.0 x 10° collections collections collections
or Components: < 5.0 x 0 1 2
10°
Triple coliection: 95%/95% N=60 N=93 N=124
Collection: < 1.2 x 107 collections collections collections
or Components: < 5.0 x 0 1 2

1o¢

Process failures ‘only; non-process failures should be excluded.
Correciive actions for exceeding a{lowable process failures

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

tested with no additional failures.

» if you select a sample size of 60 and find one failure, 91 additional samples would need to be
tested with no additional failures. If you select a sample size of 93 and find two failures, 157
additional samples should be tested with no failures. If you select a sample size of 124 and find

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

aan
e

LTTTYY

95% confidence that greater than 95% of the components meet the standard.
Or per the container/automated blood cell separator device manufacturer’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.

13
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E. 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, 606.100(c)) and should repeat validation.

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

VII. 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, [abeling
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 developmg a QA and Monitoring
program.

A, Standard Operating Procedures .(SOPS) and Recordkeeping
L. Requirements for SOPs

« An automated blood cell separator device must “perform in the manner 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
for each step in the collection of Platelets, Pheresis.

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

donor and recipient reactions (21 CFR 606.100(b)(%)). In addition, you
should have a written SOP for managing a cardiopulmonary emergency or

14
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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
until 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 written 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 maintain 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 followup) 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;
sample 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 specnﬁcat]ons
(e.g., use in research or further manufacture)

Labeling:

© The final component volume stated on the label should be determmed
after removal of samples for platelet count determination, QC, and/or
bacterial contamination testing.

o Platelets, Pheresis for transfusion should routinely contain > 3.0 x 10"
platelets. When special circumstances warrant their use, Platelets
Pheresis components containing less than 3.0 x 10'! platelets should be
labeled 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
Manufacturing 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 Monitoring !
L. Platelet Counts

If the platelet count is known, you should notify your Medical Director when a
donor has a post collection platelet count less than 100,000/ulL, and you should
defer the donor until his/her platelet 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 each 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 Lass

¢ 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 Donor 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 Doner’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 IT1.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 loss 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 or more NA Donor 1s not eligible to donate for 16 weeks
from initial loss. -

Per 12 months:

Under 21 CFR 640.3(b), a person may not serve as a source of Whole Blood
more than once in 8 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, Pherestis, 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 lbs

C.
1..
.

o 14.4 liters (14,400 mL) for donors weighing more than 175 1bs
(Ref. 2).

Component Testing

Component Specification Check

Actual platelet yield (volume x platelet count) must be determined after each
collection (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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e Bacterial contamination testing: You should perform bacterial testing as
specified by the storage container manufacturer (i.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
stafistics.

As part of your QC protecol you shouid:

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

¢ define sampling schemes for actual platelet yield (including volume
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 | pI‘lOl‘
to performing the residual WBC count QC.

e test actual 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 eollections,
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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0 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:

¢ pH2>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: < 5.0 x 10°WBC

o Double collection: < 8.0 x 10°WBC
Note: If>8.0 x 10°, but each transfusable component is < 5.0 x10%, this
18 not considered a collectlon failure,

o Triple collection: <1.2x 10’
Note: If>1.2x 107, but each’ transfusable component is < 5. 0 xlO , this
is not considered a collection failure.

e 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 reﬁuirements
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 proficiency 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 Tésting

Donations of Platelets, 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 disease testing in accordance with

21 CFR 610.40(g).

You musttest 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)(1)).

C. Expiration Date
The dating period for Platelets, Pheresis collected using an FDA cleared or approved .
collection container under a closed or functionally 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).

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

e The label should include the estimated amount of anticoagulant in the component container.

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

e 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) IF the transfusable component is tested and found to have a residual
WBC count < 5.0 x 10°.

e 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 repoit 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 appropnate for a change to
your approved BLA, as it applies to the manufacture of Platelets, Pheresis. You should.
prominently label 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 poteritial 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 subrhission 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 ceIl 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(e) 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, qualify, 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
to 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 ensure conformance with the Comparability Protocol. You
may identify one or more collection facilities for the purpose of validation and
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.

Ifyou 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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* 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-detérmination 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 Product 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:

e certain software and hardware upgrades provided by the manufacturer to your
cléared or approved automated blood cell separator device
addition of concurrent plasma collection
¢ implementation of a new collection facility under an approved Comparability
“ Protocol :

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

- C, Submission Inclusion Documents

1. PAS: To comply with the requirements in 21 CFR 601.12(b)(3), the folloWing must
be included in the supplement:
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« identification of the 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
manufacturing change (including device collection technology and the collection
protocol(s)) (21 CFR 601.12(b)(3)(1) through (i11)). 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

© quarantine and disposition of unsuitable products

0O0CC 0O QOO O0OCO0OoO0

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 i

o component storage and shipping

o donor arm preparation

e 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

© atFDA) ‘ ‘

» 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.

» adescription 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

biood 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

‘00 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 first 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 Comparablhty
Protocol

CBE-30 submissions (excluding new facilities under an approved Comparability
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 (vi1), 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
mformation be documented in a cover letter and FDA Form 356h.

» relevant validation protocols 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 additton, you should include the subxmssxon tracking number (STN) of the approved
Comparability Protocol, or the STN(s) of changes to the SOQPs agsociated with an
approved Comparablhty Protocol.

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

To obtain a biologics license under Section 351 of the Public Health 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 fo 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)).

E. 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:

27



Contains Nonbinding Recommendations

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, self-addressed shipping label to allow return
of shipping boxes and coolants, if desired.

We recommend that you ensure that the Platelets, Pheresis sample(s) arrives at CBER
prior to the expiration time. The Platelets, Pheresis sample(s) should not expire on
Friday or Saturday at midnight, 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 should follow your SOPs for collection, processing, storage
and distribution of blood components intended for transfusion.

XIL.  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 apphcatlons/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,
¢/o Document Control Center, HFM-99,

:11401 Rockville Pike, Suite 200N,
:| Rockville, MD 20852-1448.

| General Questions

Director, OCTMA, HFM-40,
Food and Drug Administration,

.1 ¢/o Document Control Center, HFM-99,

1401 Rockville Pike, Suite 200N,
Rockvilte, MD 20852-1448,

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

Applica’cion Submission

Director, Division of Blood Applications,

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

c/o0 Document Control Center, HFM-99,

1401 Rockville Pike, Suite 200N,

Rockville, MD 20852-1448,

lVoiée (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 ]. Sokol

BACKGRQUND: The objective was to apply statistical
analysis to the false passes and fails that occur with the
primaty 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-offs:
wornen, 125 gfk; men, 135 g/L) were tested at the ses-
sion by a secondary method (HemoCue; cut-offs:
women, 120 g/L; men, 130 g/L) and again at the base
laboratory using another system (Beckman Coulter
General S system), which generated the “rue” Hb
value.

RESULTS: False-pass and -fail rates for women and
men, respectively, were 11.2 and 6.3 percent {women)
and 5.2 and 1.8 percent (men) for CuSQO,; 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 percent {men) for a combined procedure that mim-
icked current practice of only testing CuSO, fails by
HemaoCue.

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

400 TRANSFUSION Volyme 43, March 2003

otential blood donors who attend donor ses-
sions in the Trent Reglon (situated in the East
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 Cu3Q,
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.>*5 With this
method, donor acceptance or rejection is set at lower Hb
levels: 120 g per L for women and 130 g per L for men.
We have recenily 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-

secondary Hb-screening procedures used at our donor
sessions, comparing them 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. All participants were fully informed of
the purpose of the project and gave signed consent. The

From the National Blood Service, Trent Center; Sheffield Hal-
lam University; and Northern General Hospital, Sheffield,
United Kingdor.

Address reprint requests to: Virge James, MD, National
Blood Service, Trent Center, Longley Lane, Sheffield 55 7IN,
UK; e-mail: virge.james@nbs.nhs.uk. '

Financial support was received from HemoCue Ltd.,
Viking Court, 31 Princess Road, Dronfield, 518 21X, UK.

~ Received for publication July 8, 2002;. revision received
September 25, 2002, and accepted October 10, 2002.
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study had been formally approved by the Trent Muldcen-
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 nt poten-
tial donor was approached for consent to enroll in the
trial. If an individual declined, each subsequent person
was approached until one consented. Subsequently, the
next nt 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 n could be set, and at exceptionally
busy times, sampling could be discontinued completely
to avoid delaying the session.

Venous blood samples were collected from 730
women and 783 men who were potential donors who had
undergone the primary CuSO, gravimetric Hb-screening
test. All the venous samples, which included those from
individuals who passed and failed CuSQ, screening, were
taken before any blood donation and tested at the donor
session by the HemoCue method. These machines are
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 for
men.

" Acombined procedure that followed current practice
was also applied. Thus, respondents were initially
screened on the standard CuSQ, 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 results of the CuSO,, HemoCue and combined pro-
cedures could be compared.
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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 ANGVA
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, F values of 3.00 (df =
10,724, p = 0.001) for women and 2.23 (df = 10,782, p =
0.015) for men confirmed that in each case, Hb varied

with age.

Reweighting to give reasonable donor population es-
timates was therefore catried 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 population pro-
portion possessing the desired atuibute.®? All values and
standard errors were obtained using a statistical software
package {SAS, SAS Institute, Cary, NC), and all propor-
tions and standard errors were coenverted to percentages
by multiplying them by 100,

The results of each screening test were compared to
baseline Beckman Coulter Hb values 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 Beckman Coulter test) were of particular interest.

RESULTS

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

o TABLE 1. Results of CuSQ, screéning test compared with Beckman
Statistical methodology Coulter baseline at Hb levels of 125 and 135 g per L for women and
In view of the known differences in Hb men, respectively: population p%rcznteage estimates, stratum weighted
levels between men and women, data L -
for the different sexes were analyzed Women Men
or : YZ. CuSQO, Beckman Estimated Estimated
separately. Because donor characteris- result Coulter result  percentage = SE  percentage  SE
tics would be likely to vary considerably Fail Fail 124 1.3 38 07
between individual donor sessions, any | Fall Pass 6.3 09 1.8 0.5
: . . Pass Fail 1.2 13 5.2 0.8
sampling biases with respect to donor Pass Pass 7013 18 89.07 11
age were adjusted by stratifying data for Correct classification (%) " 825 > 93.0
both men and women into quinquen-

Volume 43, March 2003 TRANSFUSION 401



JAMES ET AL.

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 fest result percentage SE percentage SE percentage SE
Fail Fail 6.0 10 6.0 039 5.3 09
Fail Pass 127 1.3 3.7 0.7 24 0.6
Pass Fail 1.9 0.6 1.9 0.6 27 0.7
Pass Pass 79.4 1.8 884 1.3 89.6 12
Correct

classification (%) : 85.4 94.4 94.9

TABLE 3. Results of screening tests for men compared with Beckman
Coulter baseline Hb level of 130 g per L: population 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 petential 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.?

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

Beckman CusQo, HemoCue Combinad
Screening tost Coulter . Estimated Estimated Estimated rals, as well as permanent loss of do-
result testresult percentage SE percentage SE percentage SE nors. Additionally, cut-offs need to be
'Eai: Ea’n §.2 05 gg 0.5 17 05 set to maximize donor safety but be
ai ass .6 0.6 § 0.2 0.2 0.2 . f ) s
Pass Fail 13 04 15 04 18 05 balanced against the system’s ability to
Pass Pass 930 09 %2 07 963 07 collect an adequate blood supply, a
Comect ‘ particular concern when ftrying to ex-
classification (%) 95.3 98.2 98.0

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 values 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 analysis 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 to obtain the informed consent
required by the Ethics Committee had a deletericus 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 pepulation 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.
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reference ranges vary with age, race,
and sex, and are affected by altitude,
smoking, and the site from which the sample is taken 210
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 CuSO, gravimetric test has been the method of
choice in the UK for primary Hb screening of potential
blcod 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 2 Although very anemic donors can, on occasion,
pass the CuSO, test,!! early reports suggested that the
CuSO, 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.?

This is the rationale for the primary and secondary
Hb-screening tests used in the UK. It 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 quoted.*'2!* The
lowering of the cut-off Hb values for the secondary
screening also helps. In one study, 29 percent of failed



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 concemn that such a high propor-
tion of donors, 11.2 percent of women and 5.2 percent of
- men in the present study, inappropriately pass the CuSO,
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 CuS0Q, 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 CuS0, test have Hb
levels less than 120 and 130 g per L, respectively, and
should have been rejected as donors, indicating that, in
practice, the current CuSO, 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 cui-off settings.)
Tables 2 and 3 show that, had it been used in isola-
tion, the HemoCue procedure would have classified 94.4
petcent of women and 98.2 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 CuSO,
test {set at 125 and 135 g/L for women and men, respec-
 tively), at present, the HemaCue procedure would be dif-
ficult to 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
blood, but capillary samples are known to give unreliable
results'z15 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 donaticn
process, as well as increase costs. Many studies have

shown the excellent correlation between HemoCue and -

- standard photometric methods in the laboratory,’#-2 and
indeed we found the sarne in a prestudy evaluation of the
anatyzers 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.1%2° 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-
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Cue screening tests are less accurate, compared with
Beckman Coulter values, for women than men, with
false-pass and -fail rates being higher for women than
males. This hag 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-off values for
acceptance.?! A comforting factor in our study, in spite of
its relatively small sample size, is that the lowest false-
pass levels were 109 g per L for women and 123 gper L for
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 inapproptiately bled were contacted and
informed.

The resuits 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-petcent 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 HemaCue alone, with 95-percent Cls for
these differences in rate of approximately 2.3 and 0.6 per-
cent for wornen 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 HemoCue alone, cur-
rent practice trades off a slightly higher false-pass rate
against a slighdy lower false-fail rate, and so is still rea-
sonable in spite of the error rates in the initial CuSO,
screen, and they need not be changed until the problems
of accurately 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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BLOGD DONORS AND BLOOD COLLECTION

Daily doses of 20 mg of elemental iron compensate 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 number 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 males and females is still
unknown.

STUDY DESIGN AND METHODS: Atotal of 526 regular
blood donors (289 male 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
{femnales). Hemoglobin level, serum ferritin, and soluble
transferrin receptor levels were measured before each
donation.

RESULTS: Dally 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
result in a positive iron balance or an increase in starage
iron as reflected by the logarithm of the ratio of transferin
receptor to ferritin conceniration, In females, who donated
at 3-month intervals, the same daily doses not only
restored the iron balance but also led fo an increase in
stdrage iron. The number.of gastrointestinal side effects
due to fron supplementation (12%} was only slightly
higher in both iron groups than in the placebo giroup.
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
blocd up to four {females) or six times per year (males).

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 female blood
doners.* There is evidence suggesting that daily doses of
40 mg of elemental iron as ferrous sulfate can sufficiently
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 fernale donors is still open. In
addition, controlled studies on iron supplementation in
malé 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(TER/F) = logarithin of ratio of the soluble transferrin receptor
to ferritin concentration.
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RADTKE ET AL

the soluble transfertin receptor to ferritin concentiation
(logi TfR/F]), which was showrt to have a highly linear cor-
relation to body storage iron, is currently the most precise
measwre of body storage iron available.''* Here, we
present the results of a double-blind study in which we
randomly assigned regular male and female blood donors
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 Charité 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 (Hb}
concentrations of no less than 13.5 g per dL (males) or
12.5 g per dL (females). The investigational preducts 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-Tmmun GmbH, Homburg, Ger-

many). Ascorbic acid was added to enhance iron absorp-
tion. Because most people believe in beneficial effects of
vitarnin supplements, the other. selected vitamins were
added for improved compliance: The form of iron used

289 regular donors,
male gender, Hb > 13,5 g/,

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 coliection
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-menth intervals.
The ferales were scheduled for a total of three visits: a
randomization visit at Week 0 and two predonation visits
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
blood donations.

Laboratory methods

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

237 regular donors,
female gender, Hb > 12,5 g/di,

informed consent informed consent
Visit 0 Visit 0
Randomization Randomization
Visil© 97 assignedto _ 96 assigned to 96 assigned te 79 assigned o 79 assigned io 79 assigned to Visit 0
bt 40 mg Fe® daily 20 mg Fe™ daily 0 g Fe** daily 40 mg Fe** daily 20 mg Fe* daily 0 mg Fe* daily
. 21 dropped out 17 dropped owt 25 dropped out
Visit 1 74 donated 78 donated 67 donated
2 deferred 1 deferred 4 deferred 13 dropped out 24 dropped out 32 dropped out
| ] ] 66 donated 53 donated 43 donated Visit 1
20 dropped out 20 dropped out 24 dropped out 0 deferred 2 deferred 4 deferred
Visit 2 56 donated 59 donated 46 donated
0 deferred 0 deferred 1 deferred
2 dropped put 5 dropped out 7 dropped out 9 dropped out [1 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 | deferred 0 deferred 6 deferred

Fig. 1. Flow of participants during study.

1428 TRANSFUSION Volume 44, October 2004



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 49 males and 40 females per group,”
assuming 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 (females) 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 g
per L (female) for serum ferritin, Assuming a dropoul rate
of 50 percent, we arrived at a final sample size 0f 98 males
and 80 females per group.

The randomization plan was generated using block
randomization with variable block length. Statistical anal-
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(TiR/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 dropouts withdrew hefore their second
visit (Table 1). The mean interval between visits was 60

IRON SUPPLEMENTATION IN BLOOD DONORS

days. Deferral from donation because of unacceptable
hemoglobin 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 = 8 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 ug per L at baseline to
21 pg per L at the final visit, the number of males with
depleted iron stores (ferritin <12 pg/L) increased from 20
percent to 54 percent, and the mean concentration of sol-
uble trapnsferrin 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 pg
per L, whereas the median ferritin value changed only
slightly {Table 2, Fig. 2); both the munber 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 ug/L) and transfer-
rin receptor levels (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
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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 Cther

Reason (%) (n/total} (%) {n/total) (%) (nftotal) (%) {n/total) -
Male donors

40 mg iron 15.5 15/97 52 5/97 124 12/97 134 13/97

20 mg iron 18.8 18/96 6.3 696 . 16.7 16/96 . 341 3/96

0 mg iron (placebo} 20.8 20/96 6.3 6/96 21.8 21/96 11.8 11/96
Female donors .

40 mg iron 8.9 779 25 2179 10.1 8/79 6.3 578

20 mg iron 20.3 16/79 6.3 5/79 114 9/79 6.3 579

0 mg iron (placebo) 24.1 19/79 38 379 10.1 879 11.4 ar79
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. Females
TABLE 2. Serum ferritin concentration, number of donors with depleted
iron stores (ferritin concentration <12 ﬁgIL), and logarithm of the ratio of Ofthe 237 female volun'teers (age range,
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, vielding a dropout
Ferritin (ug/L) Depleted iron stores log(TTR/F) rate of 28 percent in the 40 mg iron
Visit number {mean + 8D) (%) {n/total} (mean + SOy group, 44 percent in the 20 mg iron
M::lg r‘f:;”i‘:& group, and 49 percent in the placebo
0 8271275 26.3 20178 1.54 + 0.51 group (p = 0.015; Fisher’s exact test). A
1 31.4 188 16.2 12774 1.47 £ 048 total of 69 (72%) of the female dropouts
2 30.2+20.8 17.9 10/56 1.50 £ 0.51 . f P
3 i 130 54 152 £ 055 withdrew before the:lr second visit
20 mg iron (Table 1). The mean interval between
0 3471363 25.3 2073 1.48 £ 0.48 visits was 88 days. Deferral from dona-
1 33,11 333 218 17/78 1.46 £ 0.44 :
0 0.0+ 307 054 15/50 VAT % 045 tion becau.se of unacceptable dropout
3 250+ 19.8 24.5 13/53 1.52 %+ 0.47 concentration values (<125 mg/dL}
¢ mg iron (placebo) occurred in 13 of 546 visits (2.4%). This
? g?; fg?; ggg ;:g; }g? f gfg was the case more frequently in the pla-
2 24.9.+ 247 29.8 14147 1.60 + 0.52 cebo group than in the 20 mgand 40 mg
3 214275 53.9 21/38 1.67+ Q.53 iron groups (n=10vs. 2vs. 1, p=0.001;
Female donors Pisher's exact test). Compliance wa
40 mg iron 8 ) est). p s
0 19.3 % 15.0 39.4 26/66" 1.43 + 0.65 poor in roughly one-quarter of the
1 285£19.8 15.2 10/66 1.26 £ 0.49 female participants.
202mg on 31.4£194 14.0 8/57 1.29+0.54 In the female p]acebo group, the
0 20.0 +32.3 54.6 30/55 1.38 + 0.46 mean concentration of serum ferritin
1 23.3£27.9 45.1 23/51 1.36 + 0.42 decreased from 18 pg per L at baseline
0 i g iron (placebo) 23.5£28.1 3.1 1544 1.354 049 to 15 pug per L at the final visit, the num-
0 17.7 + 15.0 48.9 23/47 1.39 + 0.65 ber of females with depleted iron stores
1 17.6 £ 145 44.2 19/43 1.40 £ 0.42 (ferritin <12 pg/l) remained constant
, 2 151+ 12.3 48.7 19/39 1.55 4 0.66 (49%), and the mean soluble transferrin
" receptor concentration rose from 1.4 mg
perLto 1.6 mg per L (Table 2, Fig. 4}. In
the female 20 mg iron group, serum ferritin increased
Males Females

Ty
4
Ll
o
1 £ Ea e
= Lo - LW
0.
0123 0123 0123 g12 012 012
40mg 20mg Omg 40mg 20mg 0Omg

Fig. 3. Box-plots for the logarithm 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(TR/F).
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from 20 pg per L to 24 pg per L, the number of individuals
with depleted iron stores decreased from 55 percent to

34 percent, and the transferrin receptor concentration

remained neartly constant (1.4 mg/L). In the female 40 mg
iron group, ferritin concentration rose from 19 pg per L to
31 pg per L, transferrin receptor level fell slightly from 1.4
mg per L to 1.3 mg per L, and the number of individuals

‘with iron depletion decreased from 39 percent to 14

percent.

The log{TfR/F) dropped in both iron groups, but rose
continuously in the placebo group (Table 2, Fig. 3), as
demonstrated by the regression analysis. The log(TiR/F)
value increased by neatly 0.09 per donatior in the placebo -
group (Table 3), but decreased by roughly 0.06 and 0.12,
respectively, in the 20 mg and the 40 mg iron 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 question of whether the

TABLE 3. Regression models for the change in log(TfR/F) other vitamins may play any role in this

Predictor Coefficient 95-percent confidence interval p value context is speculative. The only reason
leg %ng;* -0.074 -0.121 10 -0.028 0.002 for m.clut.ilng these vitamins in t%le
40 mg Fe? _0.118 _0.168 to --0.066 <0.001 investigational products was our desire

Constant 0.091 0.058 to 0.123 <0.001 to improve the compliance rate.

Fe;noarﬁgdg:grs -0.150 -0.238 to -0.061 0.001 In the present study, we -monitored
40 mg Fe?* _0.209 —0.292 to 0.127 <0.001 ferritin and solubie transferrin receptor
Constant 0.086 0.018 to 0.153 0.012 ievels as well as the logaritom of the
TIR/F ratio. The latter variable, which

was shown to have a highly linear corre-

lation with body storage iron, is the most precise measure

5 of body storage iron available.**'® Until now, bady iron of
3 biood donors was assessed mainly by measuring serum

100 4 a, ferritin."**7 However, this variable is somewhat unspecific
z; 3 g_ and may give_ false-high resu.lfs in t%u.e presence of various
= 3 underlying diseases.” In fact, if ferritin had been the only
5‘;:“:'10_‘ 2 § variable used for assessment of body storage iron, the
e g effects of 20 mg elemental iron in males would have been
H

012 012 012
40 mg. 20mg 0Omg.

‘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 to whether iron sup-
plementation is required in both male and female donors.
Attempting to elucidate this complex issue more precisely,
we monitored the logarithm of the TIR/F ratio as a mea-
sure of body sterage iron in regular male and female
whole-blood 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 significantly (female)
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 fernales. 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-

underestimated in our study. .
Interestingly, the number of side effects in the two
groups treated with iron(I)-gluconate was only slighily
higher than the number observed in the placebo group. In
particulat, 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
experts due to the much higher lethal doses.**#! How-
ever, carbonyl iron is not available in the European coun-
tries. In comparison, bloavailabity 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 prevention 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
but 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
titnes 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 donaiing blood at an upcoming American Red
Cross blood drive. The states of Illinois, Towa, 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 - g pm, Sat: ¢ am - 1 pm, Sun: 4 pm - 8 pm — and press Option 6 1o speak
to a Red Cross donor health consultant.

We support each student’s willingness to give blood and ask that you offer your encouragement
100. 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 provide you with
some additional 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:
* Get a good night’s sleep before the blood drive.
¢ Eat well and drink plenty of fluids in the days leading up to the blood drive, espemally
the day of the drive.
Drink at least 16 oz of caffeine free fluid (2 cups) 3-4 hours before the donation and after.
Be honest and accurate about their weight (donors must weigh at least 110 Ibs).

While the donation process is safe, reactions can occur. 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. o '

Please note that the FDA requires that denors are asked specific questions about their health
history. This information helps ensure the safety of the blood donor and the blood recipient.
These questions are asked pnvately 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 génerosity 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.

Smcerely,

ﬁmu(f%/??ﬁ

i David C. Mair, M.D., Senior Medical Director
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: 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 components,

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 ‘
o Print the name of the son, daughter, or ward in the space provided.
e Print his or her name.
¢ Sign the consent form.
¢ Date the consent form.

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

Revision History

iﬂ:ﬁg: Summaty of Revisions
1.0 7 Initial version
1.1 Developed and released prior to revision history requirement
Revised instructions for completion of form
"2 Reformatted signature, date, and WBN lines
American Red Cross; Biomedical Services Instructions - Page 1 of 1
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" . Deonor Name [son, daughter, or ward] (print)

Ametrican Red Cross Blood Services Region Name
Washington, DC 20006 City/State/Zip

Informed Parental Consent for Persons Not of a Legal Majority

Informatmn

This form must be completed by a parent or legal guardian for blood donations by any pérson 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 donation process should be directed to
Department: Donor Health Consultants

Phone Number: (860} 448-3543 {(Press Option 6)
Hours of operation: M-F; 8am-9pm. Sat: 9am-1pm, Sun 4-8pm

Parental Consent

I have 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” descnbmg additional
test procedures and any research-related attachments.

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

Parent/Guardian Name (print)

Parent/Guardian Signature Date: M/ DD/ YY
WEN/DIN = ]
American Red Cress Biomedical Services Page 1 of |
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.[ American Red Cross Blood Services
Washington, DC 20006 Ametican

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 patients 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 examples 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).
* 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 Doenatien 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 Red 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 iriform__ation 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 of the conﬁdentlahty 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 mamtam 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 information may be used, either

r
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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 genetic 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 Fellow Up Study
If your test results are positive or unexpected, Red Cross staff may ask you to partlmpate 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 soorer if you are mfected 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. Ifthis 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 donation 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 eﬂ'ectlve blood supply.

If you decide not to participate at this time, your decision will not change your future relatlonshlp 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. If you decide to withdraw in the future, contact the
Sctentific Support Office at (301) 212-2801. Howewver, 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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Thank you for

coming in teday!

Ac;:uracy And
Honesty Are
Essential

. What happens
when you give
blood

What to expect
after donating

Why we ask
questions about
sexual confact

ARC F6628MW (06/05)

What You Must Know Before Giving Blood

This information 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 will be asked to
sign a statement that says you understand and have read this information today. If you have any questions now or
anytime during the screening process, please ask blood center stafl.

Your complete honesty in answering all 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 denate we will:
«  ask questions about your health, travel, and medicines
« ask questions to see if you might be at risk for hepatitis, HIV, or AIDS
e take your blood pressure, temperature, and pulse, and
» take a small blood sample to make sure you are not anemic.
If you are able to donate we will: '
s cleanse your arm with an antiseptic. (If you are allergic to Iodine, please fell us!),
and
e use a new, sierile, disposable needle to collect your blood.
While youn are donating: (the donation usually takes about 10 minutes)
« youmay feel a brief “sting” from the needle at the beginning.
After donating we will give you
a form with post-donation instructions, and
¢ anumber to call 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 feel fine before and afier donating blood, a small number of people may have a(n)
e lightheaded or dizzy feeling
s  upset stomach A
e black and blue mark, redness, or pain where the needie was, and

« very rarely, loss of consciousness, or nerve or artery damage.
We will give you a number to call to report any problems or concerns you may have following your donation.

Sexual contact may cause contagious diseases like HIV to get into the bloodsiream 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 protechon was used:

*  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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What You Must Know Before Giving Blood, Continued

Persons who
should not donate

Ineligible donors

If you decide not
to give blood

Testihg your
blood

You should not give blood if you

= had hepatitis on or after the age of 11

» had malaria in the past 3 years

« met any of the conditions listed in the CJD Information Sheet

» were held in a correctional facility (including jail, lock up, prison, or juvenile detention center) for more than 72

steaight hours in the last 12 months.

have had sexual contact in the past 12 months 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 HIV test

AIDS is caused by HIV. HIV is spread mainly through sexual contact with an infected person, or by sharmg

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

 have ever used needles to take drugs, steroids, or anything not prescribed by your doctor

¢ are 2 male who has had sexual contact with another male, even once, since 1977

* have ever {aken money, drugs, or other payment for sex since 1977

* have had sexual contact in the past 12 months with anyone described above

« received clotting factor concentrates for a bleeding disorder such as hemophilia

» were born in, or lived in, Cameroon, Central African Republic, Chad, Congo, Equatorial Guinea, Gabon, Niger, or
ngerla, since 1977

« since 1977, received a blood transfusion or medical treatment with a blood product ir any of these countries, or

» had sex with anyone who, since 1977, was born in or lived 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)

night sweats

"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 shortness of breath, or

fever higher than 100.5 F lasting more than 10 days.

*® & 5 2 8 8 9B

We maintain a confidential list of people who may be at risk for spreading transfusion-transmitted diseases.
By continuing this process, you consent to 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. Donalion information may also be used
confidentially for medical studies.

If you decide that you should not give blood, you may leave now.

Your blood will be tested for hepatitis, HIV (the virus that causes AIDS), syphilis, and other factors. (There
are unusual circumstances in which these tests cannot be performed.) You will be notified about test resulis
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 bleod 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 lest 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, please ask for
information about other testing facilities, Please do not denate to get testecl for HIV, hepatitis, or any
other infections!

ARC FG6628MW (06/05) page 2 of 2
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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

ARC F6628MW (06/05) page3of 2
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Form:
CJD Information Sheet

What this form is about
This form explains Creutzfeldt-Jakob disease to the donor.

Who should use this form
This form applies to collections staff.

Revision History

Summary of Revisions

Revision
Number

07/04 | Developed and released prior to revision history requirement

+ Removed watermark so sheet can be printed from eDOCs or eBinder

05/08 + Revised American Red Cross Logo

+ Placedinto System 3 Document template

- American Red Cross Biomedical Services ‘ - Ipstructions--Page 1 of 1
Form: CJD information Sheet ARC F6628CJD 05/08 .




CJD Information Sheet 3&‘5‘ é:-?s:

Please do not donate if you—
o Since January |, 1980 through December 31, 1996—

-Spent a total time that adds up to 3 months or more in any country(ies) in the United Kingdom (UK).
-The UK includes any of the countries listed in Table 1 below,

o  Were a member of the U.S. military, a civilian military employee, or a dependent of a member of the U.S. military
that spent a total time of ¢ 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 Grecce

¢ Since January 1, 1980 to presemt—
-Spent a fofal 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.

¢ Ever received—
' -A dura mater (or brain covering) transplant during head or brain surgery.
-Human pituitary growth hormone (brain extract).
o Any blood relative has had Creutzfeldi-Takob disease. A blood relaﬁve is your mother/father, grandparent, 31b11ng,
. auni/uncle, or children.
-« Have been told that your family is at risk for Creutzfeldt-.l akob disease.

If any of these apply to you, your donation cannot be accepted. If you have any questions, please
ask us. We sincerely appreuate your sapport.

+ Channel Islands + Falkland islands Isle of Man + Scofland

+ England . + Gibraltar + Northern lreland + Wales . a
Table 2
+ Albania + Hungary n + Poland
¢ Austria + Ireland (Republic of) + Portugal
+ - Belgium + ltaly + Romania _
+ .Bosnia/Herzegovina ¢ Kosovo {(Federal Republic of + Serbia (Federal Republic of Yugoslavia)
+ Bulgaria Yugoslavia) +. Slovak Republic (Slovakia)
4 Croatia + Liechtenstein + Slovenia
+ Czech Republic + Luxembourg ¢+ Spain
¢+ Denmark + Macedonia + Sweden
+ Finland + Montenegro (Federal Republic of + Switzerland
+ France Yugoslavia) ¢+ Turkey
+ Germany 4+ Netherlands (Holland} + Yugoslavia (Federal Republic includes
+ Greece -~ ¢ Norway Kosovo, Montenegro, and Serbia)
. #Hi#
American Red Cross Biomedical Services Page 1 of
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Job Aid: _A’gfgyw

Medication Deferral List . Quality Assurancell

Approval date g5, 01{ 06

Please tell us if you are now taking or if you have EVER taken any of these
medications:

OoooanQ

oo

a

Proscar® {finasteride) — usually given for prostate gland enlargement
Avodari® (dutasteride} - usually given for prostate'enlargement
Propecia® (finasteride) — usually given for baldness

Accutane®, Amnesteem®, Claravis®, or Sotret®, (isotretinoin} — usually given for
severe ache ‘

Soriatane® {acitretin) — usually given for severe psoriasis
Tegison® (etretinate) — usually 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 Immune Globulin - given following an exposuré to hepatitis B

Note: This is different from the hepatitis B vaccine which is a series of 3 injections given over a 6
month 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 medications
in the last 7 days:

*

American Red Cross Bromedical Services May 2006 . Page | of 2-
Job Aid: Medication Defearral List

Clopidogrel
Coumadin (warfarin)
Heparin

Plavix

Ticlid

Ticlopidine

14.4.32021 v-1.1



IF YOU WOULD LIKE TO KNOW WHY THESE MEDICINES AFFECT YOU AS A
BLOOD DONOR, PLEASE KEEP READING:

e Ifyouhave 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 to damage the unbom 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 Sorfatane. Tegison-is a permanent deferral.

¢ Growth hormone from human pituitary glands was prescribed until 1985 for children with delayed or
impaired growih. 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 (CJD, for short). The deferral is permanent. CID has not been associated
- with growth hormeone preparations available since 1985.

o (CJD 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 distribuled outside the Uniied States and was never marketed in the Umited States
to treat infertility. Human chorionic gonadotropin which is used for fertility ireatments in the United
States is not derived from human pitnitary glands and is not a cause for deferral,

s Insulin from cows (bovine, or beef, insulin) is an injecied material used to treat diabetes. If 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 Dlsease is transmitted by
transfusion.. The deferral is indefinite. :

e 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 fo 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.

¢ Ifyouhave taken Clopidogrel, Plavix Ticlid, or Ticlopidine in the last 7 days, these medications affect
the portion of your blood called platelets. I you are donating platelets, your donated blood could
contain high encugh levels of the medications that it could affect the quality of the platelets that you
give. Once the medicaiion has been cleared from your blood, you may donate platelets again.
Following the last dose, the deferral period is 7 days.

o 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 perod is 7 days.

HHE

American Red Cross Biomedical Services May 2006 Page2of 2
Job Aid: Medication Deferral List ' ~ - 14452021 v-1.1
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Trial prevention of vasovagal reaction

—The effect of handing pamphlets to high risk donors

instructing them to take rest and drink water
Saitama Red Cross Blood Center
_ Yuklko Kaga, Tacko Nukita, Machiko Arakawa, )
Toshiaki thbasakl Kenichi Yamazaki and Hideaki Mlzoguchl
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Abstract
Am0ng adverse events related to blood donatmn vasovagal reaction (VVR)

'occm_'s most I_i_‘equent!y and its mmdenoe comprises around 1% of donors. Itis well

known thiat there are high risk populaﬁofls who are susceptible to VVR.  _

In order .to decrease the mcxdence of VVR, we prepared pamphlets that ‘

_ instruct donors to take rest for at least 30 minutes and to drink water after
blood donation, and handed these pamphlets to 2 h1gh risk group donors: ﬁrst—mne
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young whole blood donors and middle aged apheresis female donors. As a
result, the incidence of VVR decreased after handing the pamphlets to high
risk donors. Comparing the incidence of VVR before and after handing the
pamphlets to donors, mild VVR decreased in Both male and female donors. As far
as the. incidence of sévere VVR is concerned, the incidence of VVR among
male donors did not change, though the incidence of VVR ‘among female
400mI, whole blood donors and plasma apheresis donors decreased significantly.
The pamphlets that we prepared effectively decreased the incidence of VVR

but we must consider other methods of decreasmg the incidence of severe

VVR: among young male donors.

Key words: blood donation, vasovagal reaction, rest, water intake

BB |
R M 0D Bl fE P B B DA 1% 12T B = &
HES R TV BD, ZOEL SO MEEEE
KI5 (vasovagal reaction, VVR), sMEEBEIET
M T 5. VVRIZZBUERD 5> 55975% % &
3, VVREEBEIOFREL £ b, SELEHERICR
S B AN S B, VVRIC L BEERLET, £

[B1100~150 ADMRIMEITABT 0, KEAMELE

A3, BEERESE LT B ADITIEVVRO
AL T 55D L GEOBEN L P ET
CHEMENHB, '
%mﬂMTwm%ﬁ_b$?nAMiCM@
OEHkE, DEE, OEA; OFEMEORINE
TIRAH LS T HTVWBID, %, RSB

THOBRMBEROD VA, QFEEOLYE,
HER -
. OFREHLFHE TS EROEES LR, PEE
DRED RS BRILTIEVVRS § ﬁrﬁutﬁﬁ-&a

@Y1 IREDECABESET 5R B0,

[ EAE AR )
4, VVR@%&*%@‘F&&&E&TC VVR

DY 27 OB/OBAEEHL, BIERTEIL
BB O0FBEDUET BT L &, OkHE
HEED B3V T Uy P EEL, ZOVVRFELID
T AMMERA UL, FEERCOETEED -

W@éﬁﬂ%tﬁ?&?cbtof

Hik é:'ﬂ%

ﬁ%a Lf*mm%zizomff— 5 Hwbxézoosif— 4 H_ .

>

EFTO 1 FRICSEmME Y v 2 — R LR
£243,182 A (BHE149,271A . &1£9391LA ., &0
BRI159,186 A, RXSTERIMNS3,996A) THh -7 (T

1 Hilm&i‘?&-. '11)7’&-(6:1530%%*42(?’ El.-\o

E%%ﬁS@Bﬁu

« KEEHS L:'C(T'élno

+ FRBIOPBEOIZH. 1553781
I RELTLIEE .

°ﬁﬁﬁﬁhf&¢§btﬁbﬁmt
<EE.

|« xpEmBLTESN.

B1 WRONT YA ORMEICET
‘ ST Ly b -

EFLHH S OBHEL
%&T&\)f‘<tﬁ1 Sﬁiﬁk%th” Z&L

* AHIMOFHOED 1553/
AR REL TS,

-ﬁr&%hfamsbrnbnut
<?“‘Et;so- T

' 2 wRa)n;”'}iomﬁun%c:ﬁT B
PR o J PR '




_m%%%#%ﬁm@%%wﬁ&—n4UXﬁFT*Eﬁﬁ¢$ﬁﬁm§@m5ﬂy7uﬁb&ﬁbt:t@%% 29 1 441

1)e ZREDBIMED S5, VVRD Y X & 515
V& XRAPIEIOEFE (10ER L2080 DELT
2k A U7 A& B0 P EE (50 & 608
O DL TRABUME L 7= AIZ2004F 5 A4 6
-EILFT£7&177VJF%ﬁLtD%®W
FEHMEICO
Ll QKGERET B L EEDBNETSH 5.
FhpSOBIME IS LT 2 10R4 k5 &8
YIUy M AL, TORRDELEDROD
< L B 15H B LKET 5 2 L, QAN EMRER
BENETH 5.
y7v;b&ﬁb%w%®#

550T, FEORWOESH»5
FTE LR, D20, 20045 5 BA 520058 4 F
RN0EEEL, TOATLOVVRORAESEEL
- ThLIETD2002F B i L U2003EEDH LD,
:wm@%iﬁﬁamﬁbtomwﬁﬁwﬁ“ao
 VVRFEESANS & H B L7,

éBL WM$Eamm$E®wm®%iﬁﬁ
iz *Dh‘t‘%@ﬁb%%%f{ﬁﬂ RO,
@Eﬁﬁ%&ﬁﬁﬁﬁbto

200455 AT

im'$£§$+$mﬁﬂ>9+cswau

B L EI0SLLLIkET BT

KELEDLH

ads. HEONEL L 720034 EOBME 34
BRIl $246,056 A (B3 #£149,898 A, %&t596,158 A -
2MELIL161,757 A, B #RM184,299A) Tdh -7
(F2). - -

"VVROEIE &ﬁﬁ@%ﬁ@ﬁBLT?&vu
H R+ B R FIES UL L =%, O &
D, BETRRAAR, HEmEg, <V, &F, -

B>, WEDE, 5BLIAOBBBATHD, B
EBE, TREOERICHA, 5BL Lok

LTV A RRE HELESBEI 5, BT

REUTRMEDETLRIR, RMOETEE

BER bR, ZOEEFDO—HICERBEFNE ih%
% % ‘
~l15%um®2®ﬂy7u;b&ﬁ¢;9L
&thM$§0°V7V;b%ﬁ?£oi&o
220044 5 A2 520056 4 R ETETB)DER
DVVRO SR 132002658 5 51 32003 HDEZ A

| OVVROMEECH UV EERLE (E3), D
VVR ~ %0, 200284 L2003 KD E ADVVROFRAS. |

BIIEL ALY DA TI%EBA TN, /37

BERF+HFMABL> BT S

*2
20045F E ORI - 20035 QORMIE Y
CRmENM 00 RSRM ar S IHRET KRS BRI at
 200mL 400mL PCPPP PPP. " 200mL ~ 400mL PC+PPP FPPP
EH 13595 85369 21,009 29,298 ' Bt 14328 85420 19,676 30,474 o
. : - 149,271 149,898
AE T 98964 50,307 ANgt 99,748 50150
LiE 36910 23312-- 8243 25446 it 37,138 24871 7046 26203
: 93,911 -~ e - - 96,158
3t 60,222 93,689 . S et 62,009 34,149 T
R 159186 83996 | 243,182 @At 16,757 84209 . 246,056
200, : 200mLo & Mk ' 200mL, © 200mLOZ MRk
400mL : 400mLeD 2 ik 400mL © 400mLo> 2 1R i
- PC-PPP © i/MRRRIIL, 'PPP . tfi ki PC+PPP . ffi/pifeiikify, PPP : ISEHRITL
- &3  VVROEEESSR” - N
%ﬁ' e B ME(max, moHg) ™ BREEKGD) PR
e o RE—- MRS - MEREE (/)
;gﬁ‘ﬁﬁxa.gﬁﬁe.;cﬁ.ﬁﬁ,g@,.1mgiawui GOLLE~OBE
L e, REEX(S B, HREAORT - 119BT-708 L S9BUF-30BlE
R “EEOTRCINL, BWEA(5BELE), 120BUE—T9BIT - 60BLE-30MT BT
: thﬁu ﬁ#&%‘ s 4 19LITF—69LLF SOLUT—20BIF - :



Ly bZ2FETESI2857-2004EED R HDVVR
DREFER1DERBE LD, FAHROVVROET
{EEHI2005E T H BT LT,
| BEOBEOVVROFRIZ2004EE D FA D
CHAP200BEHORERICW L, SETHRIKET
L7 (4), BEMSKEBFELHDS5DT, #il
 EBEERTEFRICET L., 29 roiiomE
itk BEEALD L, MERG, f/hBt .
400mLO MBI, 200mLE QBRI VTHT S
HHEICETULA (H4),
#ﬁ@i’éﬁ@vvm)iﬁﬁzi 2004£EE®%£$

%

Mm% $20% $35 200611

IZ2003EBORELICH L, AR THAICETL
7= (B5), 7=, ZOMMAOBEICk3E %
A% &, MIEEN, 400midkil, 200mlAILTH
RiCHEMET LA (B5), LAaL, fi/MMyt
1T A OSSO TIR® 6 Rk s o 7,
EMOBEHICHAND &, T OHEIE2003E5
$ 200441 £.0.03% L BERSZ R FH07%L
0.5%Th 3 DITHRT, W1/10E Do,

20044 DVVRD B4 H L2003 FEFOFAER LK

BOXEEEDEN ok (B6), £7, WFho
BRIMEERIC & 225 R ad o7, &< I, 200mL

1.40 )
1.20

v

V o100}

R

D 080

R ‘

£ 060 S

® —m— 2002650

- o4 -4 20038 [
L —e— 200448 | -
020 |— _ ~tx- 20059745 |
0.00 ! PN S SN DU S R SO T IR AR
4 5 6 7 8 9 10 11 12 1 2 3

B A AR A A AR AR AR A-H B RA.

M3 . VWRORAEF 20024 [, 20035, 200446, 2005%EHND B & OVARKER

§P<o 001

200mL _——l 1 PO 01

: P<0.001;
- ip<ogs

F PO, 05 |

| D.200348E
= 204N

S

00%  05%  10% 15% L 20%  25% 30%
VVRORAERUE L

B4 iﬁiﬁ'ﬁ-i*?ml;rit > 6r — e %%ﬂoﬁﬁwaw%&ﬁgmﬁmumt&
PPP: mﬁﬁm PC+PPP - fil/MEARIL  400mL - 400rnL¢D$:Jﬂ1ﬁ£[ﬁ1 200mL W%ﬂlﬁﬁﬂh



| MERERERGDTHORSE—A YR FH—ICREEKFBREED S Ty bR ELEZEOPR 29 1443

—

o _4 Poot

FPPP

—P<0.001
3 NS

PC+PPP

400mL L p<00s |

: : a 2603$ﬁ
200mL : P<0.001: = 2004455

0.0% 0.5% 1.8% 1.5% 2.0% 2.5% 3.0%
: VVRD R S5 .

M5 HEREFIHLS 2 —ICH U 3 REOBEVVROSEESE 05 ER O K |
PPP : (i3RI, PCHPPP : MUMERRIT  400mL : 400mLOLMERM  200mL : 200mLO MR NS : AR L

o . | I W 2004555
PPP L1 . N$ ) ’
PC+PPP - . NS
(L —— e
P . o o
200mL —4 NS
000% - - o0s% - - 0.10% :
' VVRORAE S L IRERET

| 6 HEFTPOEES Y -CHY IBROERVROREHEOEEIOLE
| PPP: M¥GRkML, PC-HPPP @ (/MRRRIL 400mL : 400mLO&ZMARI  200mL : 200mLOL MMM NS : HE#ERL

¢ P<O05

L . T

PP _ - P<0.05
PC+PPP e - ' NS .

—— )
400mL —
. : p<0.05 -
' O 20034£52 oo .

200mL. - NS | 2004$§ ) s,

000% < . 005% - - 0.10% o

. ‘ VVRDFA SRR ' T

C R7 SEAPIES 25T 3REOBREVWROEEEE OEENOLE
- PPP: MG, PCA-PPP I MMM 400mL © 400mLO MM 200mL | 200mLOS Mkl NS HEELL



29 C 444

BIMIERERMN A B SO EE 1 bh, HER
DEAIMOBMBER &L D&,
IR a7, — K, THEOEER
Tk, 2004FEOREAERII2003F 4 K 0 &bk, i
M L OMOOmLBt M TR S FRIE T LA
(B7). UL»L, 200mLERI0 L MR M 35

éiﬁommoﬁiﬁﬁmn/7u/b%ﬁbf'

éﬁ%@ﬁ?ﬁi& bRt

£ =B

A@U)fﬁ%v&ﬂa HEOF OB d FH L
¢E¢@&ﬁﬁm®ﬁﬁum&<kémﬁwﬁ%
‘k*%ﬁ@%@béﬁy7u/b%ﬁTg&m%
KL SVVRORESEE 2ET X ¢ 3D LS
A%. EFRMBICET 3 ERBHMOPILICIZEE
DN EBB LAY ENS, SEDIY T
vy b ABRECET Z L VVRTE S BlLE 0
 BHERD DB SO TEL LA EER

o RTREGTREL, HROAEL LL-EE

ET, BB S WBMAL EOY T Ly b E

CEORILE ISR EE S L ATER S B0, T

NHVVRFBICE D Ch - TS 5 5, 0

L S— TOBMECEDEL L 1550k & ic
f%n%ﬁéﬁbtoho_a%mmoéﬁmﬁﬁ_

ET20MRY D - T8 S 5 5,
%ﬁfﬁﬁowmuonfm_mﬁﬁfuﬁﬁ
. EETFze35Z amféﬁﬁctoa<u
- OFEDFEMA F < FUTRES 5 VEBEPIER

L AEDRERIRI T Z O FESEH T RS
B\, 5% 2 BT, 200mLERIuC i HE -

| EOVVROEEAEORMEDE < | 2 OBKED
200mLBR LA IE & A & BB O SRR CH b
#”L*CL\Z:;&*B‘(%& TOHEAIS T Ly b i—
ﬁ‘é'_é:'C{E_FL‘CU&U
%@iﬁ@ﬂ&@ﬁﬁ&)y7p;béﬁ1h

TEFFBILBTELES L 5NB, BT,
1084RD BAEOPIE D 2 MR E (58 > TRIES

BE, FofERLTHAVLS200mLENE
mmmﬂméﬁﬁmwmoﬁE@M%ﬁﬁib‘

mm@ﬁoﬁ#ﬁ%uﬁTufw HIEDVVRIE

'w?h@%Aéﬁ%®ﬁ9@&6hK#otot_
AT, MEmﬁﬁaaﬁiﬁauaéﬁ%&_'

ISV Ty l"i‘A

] -

&u.bhemﬂm]'

MR F20% %35 2006.11

4 ORI CIEREOVVROSE AT 2 ¢

X BT NIC L ARSI A RS S DIT 30

FEAEADUENS S L EbRD, R ldl0%
R L 20 & ROVEDFM % 5 < S CRRERNS

BDREMOGRMEREOBI TR, < DBE

SNALBWTERAT S, £OBEIC, BEOHE
ENAD SRR E D BSERBTEOTREL,
MADFCEFET Y P TIROEEOEA2MED
FZWE1EDNZAS-DHNHOBTYESE, &
5IHMOBALE 1 AREL, BTIEESZEE

_*ﬁﬁ@%%b OSBRI TR BT LS5

tho%DkvtI%%Té Eizk - TVVR
DFRAEFEIIAELEDL LA, EREEMOL
i, TOXSCHESROSELRMIBATIZT

XSGR ICTAI LB ¥ —TH

HEXATNZ0, -5, FOMRLEBGICA

TVRERNEHELTNG,

KL EHEOVVROSE S MAEHAINL, 1LV
mkxuwmmﬁm?%ﬁ;b Whl, Thoo
ﬁﬁﬁﬂy7v,b%ﬁf tT%L<ﬁTL

o T E #ilfiﬁf%ii‘ﬁﬁfh‘: U 2B SRS

Em%ﬁdekétﬁ%#éﬁﬁaﬁzé L
U Al MEBRILC I T DB A ED Uk 7
ZeiE, SHROMBEEEDN, 200mURILS &
H%Eﬁ%®ﬁ§@%ﬁ&0@</y7bjb%

-ﬁ?xautoréﬁﬁoimaawotoﬁﬁ
@%Am M T200mLBRIL % 1 D BRED

%Iﬁmmﬁf%fuﬁobeT B EN—

: A&&Lbi‘)‘éfﬁ/\@ﬁﬂhfdﬁ% afﬁa‘)hé (2

=T, %@77%ﬁ%@“1“67¥&##
Abhs, %@_a#mmiﬁmtknf%&m

e e rm e e ereen em S e a6 a e

Eﬁbmmnmp,kﬁoﬁﬁmwm®ﬁﬁﬁﬁ-

VRERICES 5 R ERMES D B
VVROEDHHRI/ S 7 Ly b 1L skl

%Humiufuaﬁﬁwcoufa%mﬁm%-
'f&ﬁ?éa 5 - ﬂmTLTh&nﬁ

D e %zoomrﬁmab 2\ E400mUBkIfLI T L
f@@@ﬁﬂ%?ﬁ%&@ﬁxnmmiﬁoﬁ#
W&@%&mﬁ%iﬁ&b## ﬁ%@ﬁﬂ%ﬁ

1084

 BHBOBPEHGNTOL ok, COZLE.
ZOBWETRIYT Ly FEBLAZ EHVVRORE

ARETEEELERONS. Lol BlOE



MEEEHEREOFHORE— N ) X7 FF ~ERBLAGREEBD 5,07 T Ly W LT LOHR

I ZORT & EEOVVRO BAE SR 2 4

ol iz, PEFOLIEDORIFEM TS0 -
DHIE O i 4k % L 7= BRILE O VVRIS 1 512003 .

FE L D2004EEDHHAHRBISED L T8,
S0REC D ERH 3 id60aEfLDnaE & FXk Tkl
BORPIBHORE o, LS, HEDOL
MO MAEELM CVVRO DM L3A & f1Tiriz,
BRI & FE@MFN T 3 & ZOBICE T 28hE
HRVVRERED LARIERS P EL kD, 20
RO EABEEEIZ - TEEMES H B4, VVR
FHHD DD/ 7Ly P EET LS TRNER
m%%%tm%mwmhﬁ#%%ﬁégbt;

29 1445

& HDBEDVVRO M AMCBIR L 2 TR 6 5 5 &
EZ%B,

CVVRDNA ) X7 ) — F &R, Wmlﬁf
AHEHEIBRET B/ 7L 9 P EETI T,
VVRD B —ROWRA RS 7, ZDHESME
Y E—TCLEDTHEENERIEL T
A CENPBETE AL ELD, X510, 2F
DL % —IZ&iT 3 EIMFOBIER &I L
REED, HELE TRl EEFRFhOEY
8- CHDL EHANELEDT, ThEONE
Oy 87— —THEREL . %@ﬁ%ﬁ&ﬁ&ﬁ
HIEHUBRTHSS,

D EERES RIS & D BRLE ISR D 58I

il - AFHEOBRH—FERUFEDLE T — 225

—. FRISEERES MR ER RN (EER
%EEHWUX&#MW%&%Q&H%%*%-

2004%‘3 3AH. 403:

2)H$ﬁ+$ﬁ ﬁmcﬁﬁ5W¢m$&GHm5'

, ﬂEEUJiJ:V)) 20044E 9 .

3) H?Eﬁ'ﬁ-[—?mli‘&%%#i“ﬁ £ 3 11 fuli z’ﬁégﬂfﬁﬁiﬁ
| E(FRIGEEDE L) 200589 A, - _
4 BAK+EREFEAS | RS> SEIERR

& (FERITESE LEED 2 L o) 2005£F—12Fl

'_ '5) Trouem Trend J. J., et al.: A casecontrolled: multi-

center study of vaovagal reactions in blood donors:

influence of sex, age, donation status, weight, blood

pressure, and pulse. Transfusion, 39: 316320 1999.
6) Newman B.H.: Vasovagal reactions in high school
smdeﬁts; findings relative to race, risk factor syner- -
gisin, female sex, and non-high school participants.
‘Transfusion, 42: 1557-1560, 2002.
7) Newman B. H et al.: Donor reactlons in high: '
school donors: the effects of sex, weight, and collec-'
bon volume. Transfusion, 46: 284-288, 2006. .

8) Tomita T., et al.: Vasovagal reactions in: apheresis

* - donors. Transfusion, 42; 1561-1566, 2002.

9) BARLE | REfERFES (R0 XL Kb
BIfERICBE 35 Z & (fERFIE) 20054E 9 A. '

'10) FHEREIT A T BEHRAL B 2 BIFH (VR O%E

| SRS, MAEEEE. 259495, 2002(58).



Japanese Journal of Transfusion and Cell Therapy, Vol 52.No.6  52(6) : 684—692, 2006

B &

D

m.nﬁ(%ﬁé)%ﬁ%&ﬁ%«mm%ma
BRI A DR —A ABRERIZ X B e

R Tt
B %

SeH  BARY

Ml 77
HE
DRI T B

N
7 S

AFEMBER+FhEE 5 —
emER IRy ¥ —
YRRFEFRFIEE 5 —
MERE R 5 —
O HAZERZRRRIRERESE

(PR 1844 A 4 BEAN)
(B 1847 A 12 B%H)

o BEE (16, 175%) 5 0 400ml £ & HARMIZ D W T OERBELIT o 2. WA (EEBN
ERE, JEFERR), SEEH, XHENR, WRmECET LR (ER) 2RMEL, FORET
El—WEDT ¥4 — b &{To 2. TRESSEHE 1450 A, EEH (F) & 1,177 A 81%) THho 7=
RMAZECIE, 400ml &1, RHSOFRMES [T]&F 501k, TRZN67, 61%, [55 %1k 28,
35% Thordt, TOHSEV]O/3~1/2 8 RHRfc XV ERIZEL, #RECRIT] »E
NERTT, 74% ML 72 [5G RETBOEEL LH~10% Thot.

HEFZTCOMBMOERICOWTE, HEMEEERIXFEONTEY, ENEEROBROL L

WERTRETHLLEZSD.

F—T7—FBFEBRIMFE, 400mL BRin, oBim, A ARER

ELU&I

SFERLASET D L Y, MEOUSTE T
EROERE, SCEWEROBRLERE RnED
WAV, EBEHCIRERTMEHE SRR
WPHH D, BROTHWHE LS = EFBA S
5. BB OMER R L2 WEH 50, £
OH%I, BMEHD FRA 69 RICEHE LB R,
BE S H M A A 0B IE A DY & ) FEvRAS
M7 V7 3 v BH OB RIS IS RS
L, MAP MARMIRKEERD 2L -
TWBIZ L4 X2 L), BRI RO ES

DOUFIHER STV B, FENERRICENL

BRWEELLRD.
DL RREDP S, SHOMB ORI

WE LT, 16, 17 % IRIT 400m! £ MR & 5
SRNOBEADEEZRTTELEFDHDLLE
2, ITHENLEEIBONLPEIOTAEL
2002 W T o E T A, BEEIFIBRELRLE
2, [590 5 20 | & OEEEH 20~30% B bh

70 T, CRLORMBRICHY 2 AN

BBLT. (59 bhv] L ORBSENTORMET

EO L) EROBRETTOPD, FARRE
AL DO THET . L
P S

B, ERROERROBEE (A EE) 400

A, FEERROSKE B H0A, BITA

BB OKH (CH) 2008 2 F (DE) 400

ATHAH. BEFEL, SEETERMCIETS



AFWmngiaReaE #5228 $6%

685

Table 1 Questionnaire

Question 1. Recently, 400 m! whole blood donations frem young persons (high school 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.
@ Approve at or over the age of 17.
@ Approve at or over the age of 16,
@ Unclear.
® Unacceptable. [Reasons :

]

Question 2. Recently, apheresis donations (collecting only platelets or plasma) from young persens (high
school students} aged 16 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 Caollection

Standards.
@ Approve at or over the age of 17.
@ Approve at or over the age of 16.
@ Unclear.
(® Unacceptable. [Reasons :

7 ¥ — MRAERKE (Tablel) %84 - 5CAL
(RIFAZ), RWCEA L LHABHEHATD
bol#IiC, BER—ANAEDT ¥ 77— A%k
WCEA (B #4REL, HEILLZ-. &2
BizonTid, H%Q$MLi5£A%mﬁL
HAICE D@L 72

RAEBRONATE LTI, WMEROLERE (FR)
LERELRMBEOMMR, BE 15 EHOMMER
RO, 400ml BRI & B 45HR 1 OWREE, i
RO 2002 FFITEM L - RERROBEGEFIRL
7. PRI 2003 4E 1~2 B & L7

WHEZOWTHEOH LRI b D%, HRE
FHZ, 400mi 21 & B RILIC DT 7 O A4
AfL, 512 C, DRCOWTIRRUILEER O F &
PINZ, - A BREERIMOOAESE (400mi & 200mi £k
i) BT & HBRET U 725, B BRSO\ T i Bk i
DEEORERTb Lo 1. 2B, HEROME
HEOHEELH-LTwRIER T L], @
M7EPELSW], GR6EUELLT], @4
Pokn] @IRaETEEVIER)THY,
.OO%EmﬁkLT%JLt HEEWZEICE
CREZH . '

- 7 &

1) 16+ 17 &D 400m! BIMIC DN T

ARHEERS X OCRERIT A, B, C, DEMEIC
337(84%), 383(85%), 167(84%), 290(73%),

RF 1177 B1%) Thol-. WRELHEEEOR

9127 0 A4 % Table 2 1R Y. WIAETOOR)
@D EBEEEE, A B, C DB 74, 55,
72, 70% T, BEAMEL Y A%k < (p<0.005),
@ [brobhv] 384 25, 42, 16, 22% T, B
BB L )£ < (p<0005), CRZABLIL
oz (p<0025). —F, ® [R5RETHL
W& %1, 3 13 8% T, A BEWC D
FIoLhdol (p<0.005).

BRE T, EREES A, B C DHEMEI
83, 69, 83, 76% WML 7R, THIEHOD
D 32~50% B L FOD 8~36% FERMEICE
Lo Thbs, TOEFDIR6, 28,10,
17% ~ERBL, ®bbFraiS@me L. #
CEEREPSOICEDbs 7D, BHEHD05%
aD#®w6®«u%¢44 1, 1% L%
Hotr, -

BREEONGEMEL 25 L, BRALTIEB
BEIX A, CEEX Y (p<0005), DEZARXYS
4 (p<0025), @TCHEBRBIIMEFEI VL LD
(p<0005), G@RZELL &h o7z,

b, BRI 2AAMBERALRADR, B
RESOBINLA A, BB (p<0005) & CE(p<
omwf%b.ABﬁfw@oﬁ&@éot@<
0.005).

FRIER A & (Table 3), CEORMED Y
1130 A(78%), % Lix36 A, DEDH Y175
AG1%), 2L 114 N Thos-. CEOBY,
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Table 2 Qpinion and change in opinion concerning the acceptability of 400 m! whole blood donations from young per-
sons before and after reading a document about 400 m! whole blood donations by groups.

after after °°
A group befO(rgeﬁ )tﬁtai B group S befo(r;)total
ORNONRGERONNG! IO IG|B®|. '
® |15 6} 3| 7| 0 ] 191 {57 © (169 2 2~ 8| 1 ( 182 (48)
- _
‘g @ 6f2 | 1| 1} 0] 36 }(74%) ‘g @ 720 0 L] 0 103} }éég@)
el slolul2lo] am o | s[o]s] e o ne
T) ® [ 0] 6] 6]43] 0| 85 Sl @ | a0 | 3| o] 37| 1607 (42
® 1] 6 0) 21 4. ® 41 0| 0] 1] 6| 113)
aftertotal {217 40 | 24 | 55 | 1 | 237 aftertotal | 232 | 14 | 20 | 107 | 10 | 383"
(%) 64) 1 (12| (M |6 | (@ (%) 6| @ | B e[ O3) :
[ S — ) F— —1 N B
281 (83%) 266 (69%)
Change in opinion from @ te OE@) : 42/85 = 49% Change in opinion from @ to:iO‘@@ 1 60/160 = 38%
. ®to@DB: 1/4 = 25% ' B2 411 = 36%
®@to® : 2/4=750% Bt® : 1/11=19%
after after- P R
C group . befozr;é )total D group ) - ;befoz;c{;)totai
_ olejelele - oloe|laelolel. W
@ | dol 2] 21 2| 0] 105 (63 F® [ 212 2| 3).8 (69 .
" ; . | +186-(64).
bl @ | 2(6| 0| o] of 8@ }(729%) Mo | sluelef w]o v, }é%%{,)
e | olol7] ool 70 ~ o ool olaf 1@ 2
1@ |10 1] 2|12] 1] 208 Tl@ [ rfo 3| 4], 630 .
® 6l 0 17 31| 2103 ® 2 00| 6]16] 24,
aftertotal | 117 | 9 | 12 | 17 | 12 | 167 aftertotal [ 201 | 15 | 3 [ 48 | 23-[ .20 ., .
(%) (7o G| @ Q0 (?’) (%) | Gy OQIan | @ e
138 (83%) 219 (76%) B -
Change in opinion from @ to Q@3 : 13726 = 50% Change in opinion from @ 1o O : 20763 = 32%-
®r@®@@: 7/21 = 33% ® w3 : 2/24 = 8%
®@te® T 3/21 = 14%

A group : Students in high schools giving mass blood donations

B group
C group
D group

: Teachers in these schools
: Parents of these students

ZL.DEDHY, E LOMICRHIALOB R IIE 4
72, 72, 70.. 69%, @#% 16, 14, 22, 21%,
GIEFEAEIZ12, 14, 8, 10% T, BIEOHFER
LBERBDLNEHhoT. BRETIHELER

FRAL LY COOPbEEABILL, RO

T84, 81, 77, 72%, @K~ 11, 6, 15,
19% ¢ %0 O CEOHHLDEORLAS,
9% W&o led, CEOLLEDBODH Y T
Ladol. BRIZLARATRSEDLNAD

* Students in high schools notgiving mass blood donations

Gwd  : 6/24= 5%

A BEORMAETINC X 5 @ %, Table 4 IR

2 R R S b 400m] & 200imd BRI T 1

B& T9%, T0% TETEP oL, BRICLY
400m! ki D@D 59%, 200ml BKMFDEHD

- 46% FEEREANEEDY, BERETEEKG

£ % 90%, 80% T, 400m! BILE D) AHFIC

B kot (p<0025). HILERHC X BAARR

BB CEDS5hHR4mI ORI N ED-

72 (p<0025, p<005).

i CEROBIIES ) OBRELEOBMOL (p<

0025) Thoi:.

2) 716 - 17 EONSEMIOVT
FHREEH () 3 A, B, C, DEIMHIC, 336
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Table-3 Opinion and change in opinion concerning the acceptability of 400 m! 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

C and D groups : see Table 2

D groups.
. ;():regrv:)g [‘)’gg% after before total m&ggﬁ&d after before total
donation |. @ @ @ @ ® (%) donation (ORI 6] @ @ @ (%)
@ |7l 1]1] 1]0] 8163 @ |20 17{1[1]0] 2364
94 ‘ 26
2 @ 21310 00 5 (4) -}(72%) 2 @ 0i3lojo]o 3 (8 }»(72%)
e lolo]7]0loe] 16 e jojojojojol ow
e gl 1011 21 (16) sl @ 2102 1U0 5 (14)
® | 6lo| 1} 2]6] 1502 ® olojo|o |5 5 (14}
aftertotal ] 95 | 5 | 9 [ 14| 7 | 130 aftertotal | 22 | 4] 3 | 2| 5 | 36
= (%) @ @@ an| 6 (%) G ant @ | ® | as
100 (84%) ' 79 (81%)
Change in opinion from @ to D@D : 9/21 = 43% Change in opinicn from @ to Q@3 : 4/5 = 80%
®to TP : 7/15 = 47%
@@  ¥15=13%
]D)re gxﬁ]ﬂé after before total wittl)lbgrm:oll;[god after before total
donation DEEORNONNONNG) (%) donation IO |I®1@®® %)
@ {17l ol | of 2§ 11063 ® [t 2| 1) 2] 1} 765
122 79
‘g ® 2080 1| 0| 11® }(70%) '; @ 14 ol ol o 5 (4) }(59%)
e olof1{o]o] 1" @ [ofjolold]lo] om
Tl @ [ slojofm| 2| 9@ 1@ | 4700 |18 2] 2@
® | ofo o) 4l UEG ® | 2{0]o] 2] 7] 1o
aftertotal {124 | 8 | 2 {22 | 14| 175 aftertotal |75 [ 6 [ 1 1 22| 10| 114
(%) (7| & | (VG5 | @) % 16G))®IHL |09 @
R S —— | S
134 (77%) 82 (72%)
Change in opinion from @ to Q@@ : 15/39 = 38% Change in opinion from @ 1o O@@) : 4724 = 17%
@te®  &14=29% - @d@®: 2/11 = 18%
{ ®w® 211 = 18%

Table 4 Opinion and change in opinion concerning the acceptability of 400 m! whole blood denations from young per-
sons, before and after reading a document about 400 m! whole blood donations by 400 mI and 200 mi Whele blood do
nat:ons at survey in A gmup

after . after
400.m! donation [~ S b"—fo(l"? )total 200 m! donation : e befo(re )total
Lo | @ ® % o | ® ® %
00| . 100 2 | o 102 (79) oe® | 13 8 0 145 (70)
before| @ | 16 1 0 27 (2)  befre[ @ % 3 0 | 5728
® 0 0 0 0 {0) ® 1 2 1 4 (2)
after total us |- 13 0 129 after total |~ "164 T4 1 206
. 8 G 1) I IR A1) (1)) (%) (30 (20 0
Change in opinion from @ to @@ : 16/27 = 59% Change in opinion from @ to D@® : 26/57 = 46%
. - Cuddd: 1/4=25%
Gto® : 2/4 = 50%

A group : see Table 2
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Table 5 Opinion and change in opinion concerning the acceptability of apheresis from young persons before and af-
ter reading.a document about apherersis donations by groups.

A group after before total
QIO D (%)
® |1631 4{ o] 8
@ 32| 1| 3
® 5/ 1]16] 0 22 (7).

(- BT s T =

106 (32)
0 0
336

@ | 31| 8] 31 64
® | ol 0] o} o

aftertotal 12021 39 | 20| 75
(%) 60) | (12} | (6) | (22)

261 (78%)
Change in opinion from @ to 2D : 427106 = 40%

—
—

0

after
C group hefog;))total
O|®|®|® |6
@ 92| 2 11 3|0 98 (59)

109
bl o | 1[3]oflole]| 20 }(55%)
e | ofo|7]0]lo]| 7
el @ 19 1| 3{19] 1 43 (26)

® 3l o .1 | 1] 8 13 (8)
aftertotal [ 1151 6 | 1271 231 9 | 165
(%) (7O @ | G| B
_ 133 (81%)
Change in opinion from @ to @23 : 23/43 = 53%
®to@®DD: 413 = 31%
@to@ .

D 1/13 = 8%
A, B.Cand D groups - see Table 2.

(84%). 385(86%), 165(83%), 292(73%) T,

ARBL178 (81%) T#H Y, Tabled (CHIMAZE & H

AEOEN S u ALFERT. WHEETIE, A,

B, C, DBENGICEEA68, 51, 66, 63% T, 400
‘mi BRI A BREE X Y 4~T% S hdoiz
7, FROERTH Y, BERTIMEL ) Pidho
7o (5<0005). @ Tbrbiw] %4 32, 47,
26, 30% T, B EAMBE L Y S h o 72 (p<0.005).
OILA_ETEHRV]IXO0, 2, 8 7% LT
HY, A, BRIEC DEIWILhol (p<
0005). '
HEFBITE, @TIRERE D 37~53% 25, @
T A BEEZERL C DETELD 3L, 5%
DEREAECE -k hS, BREECOERIR

®

0 | 175 (52

0 | 33 Q0 }(%38%6)
0

0

0

0

after
B group befo(r?i )total
OENCEERONEONNO)
@ (1621 31 1 71 0 [ 173 (45)
b - 193
el @ 4 41 0] 170 9 }(51%)
5 ® sl ol o 0 16@
g @ 62| 91 4 |103] 2 | 180 (47
& ol ol o 2! 5 7 (2)
aftertotal [ 233 | 16 | 16 | 113| 7 | 38
(%) GO @ | @ [ @
N | S S —
265 (69%)
" Change in opinion from @ to Q@@ : 75/180 = 42%
Ot® : 2/7=20%
D group after before total
olojeloley ®
o [156] 1] 1 ¢ | 1| 163 (56)
b 184
e @ gl 12} 0 0] 0| 20(D }(53%)
Mo | ofof1]e]o] 10
Sl @ | s2) 1] o0 |53 3 8 (0
® 1] 0] 0 3115 19 (D
after total | 197 [ 14 2 60 | 19 | 292 ’
(%) 67| S Q) [ (D
213 (73%)
Change in opinion from @ to Q2@ : 33/89 = 37%
®to@2@: 1719 = 5%
Bto®

1 3/19 = 16%

A, B, C., DENEIC 78, 69, 81, 73% wcHsimL,
@DidEgF 4 22, 29, 14, 2% BHL, CRTE®
Y hErLELRD L. BREESSGIH
bolDiE DEE®O5% DH, O~EE %S,
4, 3, 2% Thol:. ZOER, BREDNLER
Eix, BREZTIIBEITA CE (p<00L
0005) L9475, @TRBRERLY (p<
0.005~0.05), A Bix CREX ¥ (p<005)$ 2o 7.
®TIXC, DHEMIMITRTORMEZ T2
(p<0.005~0.025). : ' :
CHIb, B X BAABRRT N TOBCARD
h, BERBEEEAERCHEM (AR (p<00D), B,
C #(p<0005), DH(p<00)) L, @RFEL
34 (A, C,D B (p<001), B (p<0005)) L7=.
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Table 6 Opinion and change in opinion concerning the acceptability of apheresis from young persons before and af-
ter reading a document about apherersis donations by previous blood donations.in C and I groups.

;’;gxpu P ‘:g)hd after befare totat mtcl:agfgﬁod after before total
donation | D | @1 @@ | ® (%_) donation | Q| @ [ @@ | ® (%)
© |11 2|0} 759 @ |2f1 o1 |0] 226D,
86 24
2 @ 1f2|0}f 0fo0 3.2 }»(66%) E @ 0110 (0|0 13 }(67%)
e |oloje|ojo| 66 Helojol1]o]lo] 1®
fe @ 711011511 34 {26) ; @ 2102|510 9 (25)
6] 31041 1} s 10 () ® 0} 0| 0] 013 3 (3
iftertotal | 94 | 4 { 8 | 18| 6 | 130 aftertotal | 221 2 | 3 | 61 3 | 36
(%) 721 3 6 |49 6 (%) 61 @6) | & [Q7D] B :
106 {82%) _ 27 (75%)
Change in opinion from @ tc D@D : 18/34 = 53% Change in opinion from-® to DR : 4/9 = 4%
{Bto@@3F : 4/10 = 40% :
Bto@ D110 = 10%
D up with afte D group ' aft ;
o 210! bloodd T befo(rqi )total without blood . er before total
donaton | D @ [ @ | @D | ® donation | @ ®‘ @& |6
@ Jo2lol1l 1| 1] e ® e | 1] 0oi"s]0]| & G _
10 - 75
Ple | 6j{e6fo]ofol 2@ }(52?%) b @ {260 ofol 8 }(55%)
Hololo[r]ofo] 1w e lolololoflol o
Tl @ [ 23] 1|0 31| 2] 573) ol @ 9o o 2|1} 3@
® | ojo]o]| 3] 7] 10 ® [ 1[o0ofjoefofs]| 9@®
aftertfotal {121] 7 1 2 ] 35 | 10 | 175 aftertotal | 75 1 7 [0 | 23] 9 {114
(%) Go)[ (4). 1 <1} {(20)] (&) (%) 66) | (8) (0)_ 0| @ :
' 130 (74%) 82 (72%) '

Change in opinion from @ to O@® : 24/57 = 42%
®to@ : 3/10 = 30%

C and D groups : see Table 2

WREUER 14 5 & (Table 6), CEEOBLILED
h, %L, DEORIWEDY, % LIECHAZED
BRI 4 4 66, 67, 62, 66%, @i % £ 26,
25, 33, 26%, ®x%+ 8, 8, 6, 8% C, BULE
DEMI L BERED b adoi-. BRAETH,
BV E 482 75 74, 72%, DX & £ 14,
17, 20, 20%, O CHEMMED Y O L T
5% {llpofzdt, BRETOHMEICL 2ERR

VORGPl —F, BIHCEBARHRNE

BB oh/-0i, C, DE#LHITHILEDY

DK, TEORB ORI (p<0005, 0025) @

DR (p<0025, 001) B U CEOOD#A
(p<005) THoi-.
ABEORMIBINC & 5EE%, Table7 IR

Change in opinion from @ to O&@ : 9/30 = 30%
@D 19 = 11%

R OB RRFE 400m] BRILE TR 77% & 200
ml BRILE @ 64% L h£ <L (p<0025), BFET
1%, 400mI Tk i DD 57%, 200ml B i Z O
33% BRI E b o 22 LB S, BRHEOERIE
%% 88% L 72% -7 » 72 (p<0005) %, - A%h
RPERTHo DR A0 BMEDOATH o
72 (p<0.025). |

3) RWNEROIEH .

O 2_E TClRLVIEDEEORHIIOWT
i, 400mi, WAoMmMOBAIEBELCEY, C
HCIHERTVEEARIZH L, SHETORESYD -
5, AN(BEHZGINE) s THLTE
v, REOBRERTE o Twd, 58S,
nTw/i- $4-DETECELAEOENOY
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Table 7 Opinion and change in opinion concerning the acceptability of apheresis from young persons before and af-
ter reading a document about apheresis donations by 400 mi and 200 m! whole blood donations at survey in A group.
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after total 113 16 a 129 after total 148 58 4 206
%) (88) (12) {1)) (%) (72) (28) (0
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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 Kam1y , Sayoko Sugiura?, Hisami Ikeda®, Hirotoshi Shibata®
Yoshiaki Maeda®, Kazuko Murakami® and Masaru Shimizu®
UKanagawa Health Service Association

YTapanese Red Cross Aichi Blood Center

9Japanese Red Cross Hollkaido Blood Center-
“Tapanese Red Cross Osaka Blood Centér

#Japanese Red Cross Fukuoka Blood Center

®Department of Labératory-Medicine, Kyorin University School of Medicine

i 4 .
In order fo obtain more blood for an increasingly aged society, a questionnaire survey was con-

ducted to discover Whethér 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 mI WB only. We surveyed high school
students who did and did not participate in mass blood donations in schools, their high school teach-
ers, aiid 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 1,450 (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 one-half of those who ansewerd
unclear changed theu‘ opinion to acceptable after reading the documents. This resulted in an in-
crease of “acceptable” opinions to 77% for 400 m! WB and to 74% for aphere31s The proposal was
“declined” by around 10% or less in both. questions.
It is considered that the introduction of 400 m! 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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Introduction

36

In 1976, a WHO Working Group on the Standardxzatlon of Human Blood
Products and Related Substances (I) considered the need for international
requirements for the processing and control of whole human blood and
blood products. It emphasized that, as the quality of the source material
played an important part in determining the quality of the final products,
such requirements should cover all the stages in the process, from the
collection of the source materials to the quality control of the final product.
In response to the Working Group’s recommendations, the Requirements
for the Collection, Processing and Quality Control of Human Blood and
Blood Products were published in 1978 (2). These Requirements were
updated and revised in 1988 (3), and WHO recommendations concerning
testing for antibodies to human immunodeficiency virus (HLV, 4) were
taken into accouni. This Annex contains a further revision of the
Requirements, applicable to the quahty control of bilood, blood
components and-plasma derivatives.

A number of other WHO publications have dealt with whole blood and its
components, among them guidelines intended mainly for blood
transfusion services (J3). Guidelines of a more general nature, such as the
Guidelines for National Authorities on Quality Assurance for Biological
Products, have also been published (6). The latter call for a quahty—
assurance system based on the existence of a national siructure that is
independent of the manufacturer and i$ responsible for granting licences
for biological products, defining procedures for product releasc and
setfing up a post-marketing surveillance system. These Guidelines should |
be followed by any country having or wishing to set up an organization for -
the collection and fractionation of blood and blood components.

The names of the many experts who provided advice and data taken into
account in this revision of the Requirements are listed in the
Acknowledgements section, page 96.



General considerations

The setting up of an organization for the collection and fractionation of
human blood and blood components calls for a greal deal of expertise and
considerable investment. Any country conternplating the establishment of
-such an organization should carry out a careful cost-benefit analysis to
detérmine whether the investment is justified. A logical developmental
sequence for a comprehensive organization siarts with the collection and
distribution of whole blood, progressing later to the separation of whole
blood into components and then the fractionation of plasma pools. Itis not
always possible to be specific about the details of the procedures
employed, the in-process controls or the tests applied at each stage of
production,. in particular for whole blood and component cells. In
addition, although the general principle of fractionation of plasma is well
established, there are in practice numerous variations in the details of the
various production steps. Therefore, any country wishing to begin the
collection and fractionation of blood and blood components should send
personriel for training to a plant that is operating successfully WHO may
be able to help in arranging such training, .-

One of the basic questions to be answered by a country considering
whether to start fractionation of plasma is whether there is asuitable donor
population of sufficient size to guarantee an adequate supply of seurce
material. It is not possible to set a lower linit for the quantity of source
material that would be necessary to make such an operation economic
because too many factors are involved. However, in order to maintain -
competence in production and to avoid certain contamination risks, it is
important to have sufficient source material 10 maiatain the fractJ.onatlon
facility in’ contmuous operation.

‘Ina comprehenswe organization, the greatest expense is that involved in
sefting up the fractionation plant, but it is also possible to regard the
collection of source material and its fractionation as quife separate
operations. A country may wish to establish collection centres for
.separating the cell components and then send the plasma to an established
fractionation plant in-another country, from where the products could be
returned to the original country. The costs of such an operation might be
less than those involved in establishing and operating a fractionation plant.

"The general prevalence of certain infectious diseases, such as various
fonns of hepautls and parasitic diseases, and of HIV infection differs so
markedly in different 0eooraph.1cal regions that each national authority

- must decide for itself whether it is cost-effective to apply the most sensitive
test {o each blood donation ‘arid whether it is feasible to collect suitable
source material. A btief protocol for the collection of source material is in
any case mandatory (see Appendix). Gréat emphasis should be placed on
the production of fractions by a-process that experience has shown results
in the least risk of contamination. For example, immunogiobulin prepared
by the cold ethanol fractionation method of Cohn has a well established

ar



clinical record of being free from contamination with HIV and hepatitis B
virus (HBV), as have albumin products prepared by the same method,
stabilized and heated for 10 hours at 60 °C (5). Nevertheless, extreme care
is required in manufacture to ensure that these products are free from
infectious viruses, and it cannot be assumed that different fractionation
methods will be equally effective. When a fractionation process is
introduiced or significant modifications are made to an existing production
process, the process or the modifications should be validated or
revalidated by appropriate procedures, including the use of marker viruses
and, where applicable, special in vitro and in vivo testing.

Blood can harbour a number of different viruses; and the use of medicinal
products derived from human blood has led to transmission of viruses such

‘as HBV and HIV. The risk of virus transmission by blood and blood
products can be diminished by the testing of all individual donations.
Policies for mandatory testing shall be determined by the national control
authority, and should be reviewed regularly and modified accordmg to the
current state of knowledge.

Special care and appropriate measures approved by the national control
authqrity must be taken to protect the health of the staff of blood collection
and fractionation facilities.

The transport of source materials from blood collecting centres and
hospitals to fractionation facilities requires special consideration.
Refrigeration at the temperature range appropriatc for the product must
be efficient and reliable and proved to be so by monitoring. Thermal
insulation must provide an adequate safeguard against a temporary failure
of refngeratlon Containers of liquid source material should be filled so as -
to minimize frothing die to shaking. Because of the potentta]ly infective
.nature of these biological materials; suitable protectlou should be provided
_ agamst breakage, splﬂage and leakage of contamers

In these Reqmrements, the word . “huinan™ lias been omitted from the
names of products derived from human blood. Products of apimal origin
are immunogenic, and their administration to humans should be avoided
whenever equivalent products of human origin can be used instead. The
proper name of any blood product.of non-human origin should include the
species of origin.

These Requirements consist of four parts

Part A. Requirements for the collection of source materials
Part B. Requirements for single-donor and small-pool products
Part C. Requirements for large-pool products

Part D. National control requtrements

Each deals with a separate aspect of collection, processing and quality
‘control, but all the parts are intended to be taken together to constitiite a
single document. It will not be possiblé to rely on any blood product unless
the relevant requirements for each step are complied with, and any attempt
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to make them less stringent may have serious consequences for the safety
of the final product.

Parts A-D arc divided into sections, each of which constitutes a
recommendation. The parts of each section printed in normal type have
been written in the form of requirements, so that, if a health administration
so desires, they may be adopted as they stand as definitive national
requirements. The parts of each section printed in small type are comments
or recommendations for guidance.

Should individual countries wish to adopt these Requirements as the basis
for their national regulations concerning blood products-and related
substances, it is recommended that modifications be made only on
condition that the modified requirements ensure at least an equal degree of
safety and potency of the products. It is desirable that the World Health
Organization should be informed of any such changes.

Increasing demand for blood . products is resulting in the exterisive
movement of such products from one country to another. Internationally
accehted requirements are therefore necessary so that countries without
any regulations on blood products and related substanées may refer to
them when importing such products.

International Blologlcal Standards and
Reference Reagents

Rapid technolomcai developruents in the measurcment of the biological
activity of blood products and related substances require the establishment
of mtematlonal biological refererice materials. The first two such materials
(for anti-A and an(i-B blood-typing sera) weére estabhshed in 1950, and
further reference materials have been established since. A number of
materials are currently under mvesngatlon for use in the preparation of
new standards.

The activity of bload products must be expressed in International Units
where an International Standard exists. WHO publishes a list of such
standards (revised from time to time and most recently in 1990) under'the
title Biological substances: Internarional Standards and Reference Reagents.

Definitions

The following definitions are intended for use in this document and are -
not necessanly valid for other purposes.

Blood collection: a procedure whereby a single 'don_ation' of blood is
collected in an anticoagulant and/or stabilizing solution. :

Processing: any procedure that takes pi‘a(:é after the blood is collected. -
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Plasmapheresis, apheresis and cytapheresis: procedures whereby whole
blood is separated by physical means into components and one or more of
them returned to the donor.

Closed blood-collection and processing system: a system for collecting and
processing blood in containers that have been connected together by the
manufacturer before sterilization, so that there is no possibility of bacterial
or viral contamination from ocutside after collection of blood from the
donor,

Donor: a person who gives blood or one of its components,

Single-donor materials

Whole biood (sometimes referred to as “blood”): blood collected in an
anticoagulant solution with or without the addition of nutrients such as
glucose or adenine. Whole blood is collected in units of 450 ml.

Blood component; any part of blood separated from the rest by means of
physical procedures.

Plasma: the liquid poruon remaining after separation of the cellular
elements from blood collected in a receptacle containing an anticoaguiant,
or separated by continuous filtration or centrifugation of anticoagulated
blood in an apheresis procedure.

Plasma, frozen: a plasma separated more than 8 h after collection of the
blood and stored below -20°C.

Plasma, fresh-frozen: a piasma separated within 8 h of donation, frozen
rapidly and stored below -20 °C (and preferably below -30 °C).

Plasma plateler-rich: a plasma contalmng at least 70% of the platelets of
 the original whole blood.

Plasma, freeze-dried: any one of the above forms of plasma that has been
freeze-dried for preservation. _ ‘

Plasma, recovered: plasma recovered from a whole blood donation.

Cryoprecipitated factor VIII: a crude preparation containing factor VIII that
is obtained from single units (or small pools) of plasma derived either from

" whole blood or by plasmapheresis, by means of a process involving
freezing, thawing and precipitation.

- Serum: the liquid part of coagulated blood or plasma.

Red cells: whole blood from which most of the plasma has been removed
and having an erythrocyte volume fraction greater than 0.7.

Red cells suspended in additive solution: ted cells to which a preservative
solution, for example containing adenine, glucose and mannitol, is added
to permit storage for longer periods; the resulting suspension has an
erythrocyte volume fraction of appronmately 0.6-0.7.



Red cells, washed: red cells from which most of the plasma has been
removed by one or more stages of washing with an isotonic solution.

Red cells, leukocyte-depleted: a unit of a red-cell preparation containing
fewer than 1.2 X 10? leukocytes.

Red cells, leukocyte-poor: a unit of a red-cell preparation containing
fewer than 5 X 10° Jeukocytes.

Red cells, frozen: red cells that have been stored continuously at—65 °C or
below, and to which a cryoprotective agent such as Ocheroi has been added
before freezing.

Red cells, deglycerolized: frozen red cells that have been thawed and from
which giycerol has been removed by washing.

Platelets: platelets obtained either by separation of whole blood, buffy coat
or platelet-rich plasma or by apheresis and suspended in a small volume
of plasma from the same donation.

Leukocytes:1leukocytes obtained either by the separation of whole blood or
by apheresis and suspended in a small volume of plasma from the same
donauon

Large-pool products

Buik material: plasma, powder, paste or liquid material prepared by the
fractionation of pooled plasma.

Final bulk: a sterile solution prepared from bulk material and beanno the
corresponding batch number. It is used to fil the final containers.

In.some countries, the final bulk is distributed into containers. through a
sterilizing filter. If the total final bulk is not distributed into containers in one
session, each of the filling lots is given a sub- Datch number.

Filling ot (final loi): a collection of sealed ﬁnal containers that are
homogeneous with respect to composition and the risk of contamination
during filling and (where appropriate) drying or other further processing
such as heat treatment. A filling lot must therefore have been filled and
(where approprlate) dried in one working session.

Part A. Requlrements for the collectlon of
source materials

1.

Premises:

The premises shall be of suitable size, construction and location to
facilitate their proper operation, cleaning and maintenance in accordance

. with accepted rules of hygiene: They shall complv with the requirements of

Good Manufacturing Practices for Pharmaceutical (7) and Biological (8)
Products and in addition provide adequate space, lighting and ventilation
for the following activities where applicable: ,
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* The medical examination of individuals in private to determine their
fitness as donors of blood and/or blood components and to provide an
opportunity for the confidential self-exclusion of unsuitable potental
donors.

¢ The withdrawal of blood from donors and, where applicable, the
re-infusion of blood components with minimum risk of contamination

" and errors.

¢ The care of donors, including the treatment of those who suffer adverse
reactions.

* The storage of whole blood and blood components in quarantine
pending completion of processing and testing. ‘

¢ The laboratory testing of blood and blood components.

¢ The processing and distribution of whole blood and blood components
in a manner that prevents contamination and loss of potency.

» The performance of all steps in apheresis procedures, if applicable

® The performance of labelling, packaging and other finishing operahons
in a manner that prevents errors.

* The storage of equipment.

* The separate storage of quarantined and finished products.

¢ The documentation, recording and storage of data on the donor, the
donated blood and the ultimate recipient.

Mobile teams can.be used for the collection of blood. Although the premises
used by such teams may not comply with the more stringent requirements for
centres built specially for the purpose, they must be adequate to ensure the
safety of the donor, the collected blood or blood components and the slaff
participating in blood collection. The safety of the subsequent users of the
premises should also not be forgotten.

Equipment

The eguipment used in the collection, processing, storage and distribution
of blood and blood components shall be calibrated, tested and validated
before initial use, and shall be kept clean and maintained and checked
regularly. The requirements of Good Manufacturing Practices for
Pharmaceutical (7) and Biological (&) Products shall apply in every
particular.

- The equipment employe,d to sterilize materials used in the collection of

blood or blood components or for the disposal.of contaminated products
shall ensure that contaminating microorganisms are destroyed and shall be
validated for this purpose. The effectiveness 6f the sterilization procedure
shall be not less than that achieved by a temperaturc of 121.5 °C main-
tained for 20 min by means of saturated stearn at a pressure of 103 kPa
(105 kgf/em? or 15 [bf/in?) or by a temperature ¢ of 170°C mamtamed

~ for2 h with dry heat.

Al contammated rnater:al should be made safe before dlsposal Disposal
should comply with the relevant local laws. .



Donors

Tests for sterility are given in the revised Requirements for Biclogical
Substances No. 6 (General Requirements for the Sterility of Biological
Substances) (9, pp. 40-61).

Personnel

An organization for the collection of blood or blood components shall be
under the direction of a designated and appropriately qualified person
who shall be responsible for ensuring that all operations are carried out
properly and competently. The director shall have adequate knowledge
and experience of the scientific and medical principles involved in the
procurement of blood and, if applicable, the separation of blood
components and the collection of sucl components by apheresis.

The director shall be responsible for ensuring that employees are

-adequately trained and acquire practical experience and that they are

aware of the application of accepted good practice to their respective:
functions.

The directer should have the authority to enforce or to delegate the
enforcement of discipline among relevant employees.

The persons responsible for the collection of the blood and blood
components shall be supervised by licensed physicians who shall be
responsible for all medical decisions, for review of the procedures manual
and for the quality-control programme, including techniques, equipment,
procedures and staff. '

The personnel responsible for the processing, storage, distribution and
quality control of blood, blood components and plasma shall be adequate
in number and each member of the personnel shall have a suitable
educational background and training or experience- that will ensure
competent performance of assigned hmcnons so that the final product has
the requlred safct) , purity, potency and efficacy.

Donor selection

" The provision of bloud, blood comporents and plasma derivatives from |
voluntary non-remunerated donors should be the aim of all countries.

In selectmg individuals for blood donatlon it is most important to
detetmine whether the person is in .good health, in order to protect the

. donor agamst damage to his or her own health and to protect the recipient
. against exposure to dlseases or to medicinial products from the blood or
blood products, Tt should be recognized thaf the donor selection process

contributes significantly to the safety of blood products derived from large

- plasma.pools. The following provisions apply to donations of blood or

blood components not intended for autologous use.
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The health of a donor shall be determined by a licensed physician or a
person under the direct supervision of a licensed physician, and the donor
shall be free from any disease transmissible by blood transfusion in so far
as can be determined by history-taking and examination (sce section 4.3).
Donors shall be healthy persons of either sex between the ages of 18 and
05 years,

In some countries, there is no upper limit to the age of the donor. With parental
consent the minimum age may be lowered to 16 years.

Red hlood cells from donors with glucose-6-phosphate dehydrogenase
deficiency, sickle-cell trait or other inherited erythrocyte abnormalities may
give rise to transfusion reactions under certain circumstances. Decisions
regarding the suitability of such donors should be made by the national controf
authority.

A donor should be considered for plasmapheresis only where the
procedures involved result in products or services shown to serve accepted
medical purposes, including prophylaxis, therapy and diagnosis, as
verified by valid scientific evidence. All donors should be certified as
acceptable, at the time of each plasmapheresis procedure, by a regwtered
physician or by trained personnel under the direct supervision of the
physician,

Those eligible for apheresis donation include: (a) healthy persons who
fulfil the general criteria for blood donors; (b) persons with antibody levels
that have been increased, either naturally or by immunization; (c) subject
to {(a) above, persons with plasma that is of value for diagnostic or
reference purposes; and (d) persons whose blood may be used in the
preparation of certain vaccines. - .

When a poterdial donor does not fulfil the general criteria for blood donation,
the acceptance of her or him as a donor for a specific component of blood
should be at the discretion of the responsible physician. Where appropriate,
the physician sholld have access fo an ethical commitiee.

Donor education and ‘selection programines are intended to prevent
potentially infectious units of blood and plasma from bemg collected. Itis
essential thaf such programmes are comprehensible and readily accessible
to all potential donors. :

To reduce the likelihood of transmitting infections, all potential donors
should be informed of factors in' their history or behaviour that may
increase their risk of being infected. The national control authonty must
determine the appropnate exclusion criteria for the country concerned.

Persons in the following categones shall be excluded from acting as
donors:

— those with chmcal or laboratory evidence of infectious disease, e.g.
infection with hepatitis viruses, HIV-1 or HIV-2; :

~ past or present intravenons drug abusers;

— men who have had a sexual relationship with another man;
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4.2.2

— men and women who have engaged in prostitution;

— those with haemophilia ot other clotting-factor defects who have
received clotting-factor preparations; >

— sexual partners of any of the above.

In some countries, the sexual partrers of those at risk of transmitting infections
" are excluded from acting as donors for only one year.

Persons who have received blood transfusions should be excluded from
acting as donors for at least one vear.

Donors should be made aware before donating blood that it will be tested
for the presence of serological markers of infection. It is advisable that the
right to test donations and the legal implications of testing donations

should be clarified by the appropriate authority.

Donation frequency and volume

Whole blood

The frequency of whole~b100d donations shall not exceed once every
two months, w1th amaximum volume in any consecutive 42-month period
of31.

A standard donation should not be collected from persons wexghmg less
than 50 kg.

'A standard-donation is 450 mk; an optimum blood/anticoagulant ratio is 7 to 1.

The frequency oi donation may have to be modified on an individual basis. In
general, premenapausal women 'should not donate blood as frequently as
men. .

Plasma

Plasma donors can be divided into three groups: those who donate at a
frequency comparable to that allowed for whole-blood donations; those
who, donate two to three times as frequentl\ as whole-blood donors; and
those who donate at a maximum of twice a week. The first group shall be

“accepted on the basis of the general cnterla f01 blood doncors.

The maximum volume of plasma that ma} be removed from a donor
during one plasmapheresis procedure shall be determined by the national
health authority, and shall depend on whether the plasma is obtained by
manual or automated plasmapheresis.

In scme countries, the volume of plasma collected durmg amanual procedure

is the quantity obtained from 1.0-1.2 | of whole biocd. The volume of plasma
collected during an automated proceture depends on the eguipment used.

It is difficult to specify the maximum volumes of plasma ihat can be safely
collected from denors until more definitive data are available on the effects of
plasmapheresis on donors. The limits imposed in different countries vary, and
depend on the nutritional status of the donor

If a plasma donor donates a unit of whole blood or if the red blood cells are
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not returned in an apheresis procedure, the next donation shall be deferred
by eight weeks unless special circumstances warrant approval by the
responsible physician of plasmapheresis at an earlier date.

In general, plasma collected by therapeutic plasmapheresis shall not be
used for fractionation.

Medical history

General
Before each donation, questions shall be asked so as to ensure that the
donor is in normal health and has not suffered, or is not suffering, from any

serious illness.

A donor who appears to be suffering from symptoms of acute or chronic
disease or who is receiving oral or parenteral medication, with the
exception of vitamins, postmenopausal hormone therapy or oral
contraceptives, shall not be accepted unless approved by a physician.

A donor who appears to be under the influence of any drug including
alcohol or who does not appear to be providing reliable answers to medical
history questions shall not be accepted.

Infectious diseases

Potential donors with a history that places them at increased nsk of
transmitfing inféction shall not donate blood or plasma for an appropriate
time period. A donor shall be permanently excluded if one of his or her
previous blood donations was believed to be responSIblc for transmttmg ,
disease.

In most countries, guestions concerning the signs and symptoms of HIV
infection will be part of the routine assessment of medical history and
.appropriate monitoring for HIV, as defined by the national control authority, will
‘be mcluded As a result of thls assessment, a potential donor may be
d|squa||fied .

Donors shall not have a history of: positive' laboratory test results for
hepatitis or corresponding symiptoms and signs;-close contact with. an
individual with hepatitis within the previous year; receipt within the
previous year of human blood or any blood component or fraction that
might be a source of transmission of infectious agents; or tattooing,
scarification or ear piercing (unless performed under sterile condltlons)
within the previous year.

Acupuncture within the previous year may also present a risk if not carried ouit
urider sterile conditions.

In some countrtes potential donors wnth a history of viral hepatitis or of a
positive test for hepatitis B surface antigen (HBsAg) or antibodies to hepatitis C
virus (anti-HCV) are permanently excluded. In othérs, such donors are

_accepted providing that recovery occurred more than one year previously and
that the reaction for HBsAgQ and anti-HCV in a sensitive test is negative.



" The requirements concerning viral hepatitis may be varied, at the
discretion of the mnational control authority, according to the local
epidemiological circumstances.

The collection both of single-donor products (whole blood and its
components) and of plasma for pooling for the manufacture of plasma fractions
capable of ransmitting hepatitis or HIV should be avoided if a group of potential
donors shows a prevaience of acute or chionic hepatitis B, hepatitis C or HIV

. infection higher than that found in the general donor population. Specific
approval may be given by national control authorities for the use of donations
from such popuiations to provide piasma for the manufacture of hepatitis B
vaccine or hepatitis 3 immunogiotuin. .

In areas with a fow inciderce of franafusion-transmitted disease, whale blood
or bleod components should not be used for transfusion if obtained from
source material collected in an area where there is a high incidence of
bload-borne infectious disease.

Biood and plasma shall be tested for the presence of HBsAg, anti-HIV and
anti-HCV by the methods described in Patt B, section 7.2; the tests used
should be approved by the national control authonty or othcr appropriate
authority. :

Anyone whose blood has been shown 'to be reactive for infectious disease
markers by approved screening tests shall be excluded as a donor.
Selection as a donor may later be permitted if sufficient data are available
from tests approved by the national control authority to indicate that the
original results were non-specific.

National health authorities shall develop policies designed to prevent the
transmission of infectious diseases based on the prevalence of these
diseases in the donor population and the susceptibility of recipients to
them.

In countries where malaria is not endemic, donors of cellular blood products
should have a negative history of malaria exposure during the previous six
months and 2 negative history of clinical malaria, or a history of malaria
prophylaxis if they have resided in, or visited, an endemic area within the three
years preceding the donation. Such restrictions may be less important in
countries where the prevalence of endemic malaria is high among both donors -

~and recipients, except when blood products are required by visitors from
non-endemic areas. ‘Malaria history is not pertinent fo plasma donation for
source materiat that wm be fractionated.

Partlcular attention should be paid to skin decontannnauon procedures
before blood collection. -

Many parasitic, bacterial and viral diseases, including trypanosomiasis,
toxoplasmosis, syphiis and brucellosis, can be transmitied by blood.
Precautions. shoud be taken to avoid blood colleclion during the viraemic
phase of viral diseases like measles and rubelia. Potential donors who have
lived in or recently travelled to areas where human T-cefl lymphotropic virus .
infections and haemorrhagic fever are endemic should be investigated for
evidence of such irfections.
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4.3.4

4.3.5

4.4

Anyone who has received pituitary hormones of human origin should be
permanently excluded as a donor because of possible infection with the
agent causing Creutzfeldt-Jakob disease, although transmission of this
agent through blood products has not been proved.

Minor surgery
Donors shall not have undergone tooth extraction or other minor surgery
during a period of 72 h before donation, -

Pregnanc y and lactation
Pregnant women shall be excluded from blood donation. In general,
mothers shall also be excluded during lactation and for at least six months
after full-term delivery.

The interval before blood donation is permissible after pregnancy may be
shofter ‘in some cases, e.g. six weeks after an abortion during the first
trimester.

In some countries, donors are accepted when pregnant or during the period of
lactation if their blood containg certain biood-group antibodies or is needed for
autologous transfusion. The volume tb be taken should be determined by the
physician responsible.

Prophylactic immunization
Symptom-free donors who have recently been lmmumzed may be
accepted with the following exceptions:

¢ Those receiving attenuated vaccines for measles, mumps, yellow fever
or poliomyelitis shall be excluded r.mul two weeks after the last
immunization or injection.
* Those receiving attenuated rubella (German measles) vaccine shall be
" excluded until four weeks after the last injection.
* Those receiving rabies vaccine for post-exposure treatment shall be
excluded until one year after the last injection.
¢ Those receiving passive immunization with animal serum products
. shall be excluded until four weeks after the Iast injection.
® Those. receiving hepatitis. B vaccine need not be excluded unless the
vaccine is being given because of exposure to a specific risk, in which
.case the donor shall be disqualified for at Ieast 12 months after the last
such exposure. If hepatitis B immunoglobulin has been administered,
the period of deferral shall be at least 12 months because disease onset
may be defayed.

Physical examination

As determined by the pational control authority, physical examination of
donors may include measurement of weight, blood pressure, pulse rate and
temperature. If these are measured and the results lie outside the ranges
recommended below, the donor concerned shall be accepted only if
approved by the licensed physician in charge.
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4.8

® Blood pressure: systolic blood pressure between 12 and 24 kPa (90 and
180 mmHg); diastolic blood pressure between 6.67 and 13.3 kPa
(50 and 100 mmHg).

® Pulse:between 50 and 110 beats per minute and regular. Lower values
may be accepted in healthy athletes with endurance training.

* Temperature: oral temperature not exceeding 37.5 °C.
Weigh:: donors weighing iess than 50 kg may donate a volume of blood
proportionally less than 450 ml i an appropriate volume of
anticoagulant, provided that all other donor requirements are med,

Donors shall be free from any infectious skin disease at the venepuncture
site and of skin punctures or scars indicative of abuse of intravenous drugs.

Additional requirefnents applicable to donors for plasmapheresis

All phases of apheresis, including explaining to donors what is involved in
the process and obtaining their informed consent, should be performed
under the direct supervision of a licensed phy31c1an or by trained
personnel reporting to such a physician. -

First-time plasma donors

When prospective plasma donors present themselves to a centre for ‘the
first time, initial screening shall begin only after the procedure of
plasmapheresis has been explained and the donor has given consent.

The following information shall be permanently recorded:

e Personal information and identification. It the donor is to pamcnpate
in an ongoing programme, an effective means of identification is
especially important. The .use of identity numbers, photographs or

<. other equally eifective measures showld bf; considered.

* A preliminary medical history as required for blood donors, covering

- infectious diseases and the donor’s general state of health.

If there are no ¢ontraindications to plasmapheresis, preliminary laboratory
tests- shall be carried out, namely reading of the erythrocyte volume

“fraction -or haemoglobin concentration, determination of total serum

protein and screeninig for protein and sugar in the urine. The haemoglobin
concentration or erythrocyte volume fraction of the donor’s bloed shall be

" within normal limits; as defined by the national control authority or the

national blood transfusion authority.

Many countries specify minimum haemogiobin concentrations of 125g/1 for
wornen and 135¢/1 for men, or, for microhasmatosrit determinations, minimum
erythrocyle volume fractions of 0.38 for women and 0.41 for men.

If normal values are also obtained in the other laboratory tests, evaluation

- of the potential donor by the physician begins.

In some couﬁtr'iés, specially trained non-physicians are permitted to conduct
these rouline examinations under the supervision ¢f a physician.
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Donors participating in a programme in which plasmapheresis is more
frequent than is blood donation for those eligible for whole-blood
collection shall be examined by a licensed physician on the day of the first
donation, or not more than one week before that donation. This
examination shall includc measurement of temperature and blood
pressuze, auscultation of the heart and lungs, palpation of the abdomen,
assessment of neurological signs, urine analysis and blood sampling for
tests required by the national control authority. Liver function tests (e.g. for
‘alanine aminotransferase), tests for HBsAg, anti-HIV and anti-HCV, and
quantification of plasma proteins by electrophoresis or another suitable
method shall also be included. The physician shall obtain informed
consent after explaining the procedure of plasmapheresis and describing
the hazards and adverse reactions that may occur. At this stage, donors
shall be given an opportunity to refuse participation. If they consent, it
must be on the condition that their legal rights to recover damages are not
waived.

"In somé countries, the first plasmapheresis procedure may be performed
before the results are available for the liver function tests, the serclogical tests
for syphilis (if required by the national conlrol authority) and the tests for
HBsAg, anti-HCV and anti-HIV. The results of the tests for quantifying plasma
proteins should be reviewed by the physician before subsequent plasma-
pheresis procedures.

Donors who have undergone plasmapheresis previously in the same

. programme ,

For donors who have already taken part in a plasmapheresis programme:

® The receptionist shall note the date of the last donation (at least two
days must have elapsed since that time). No more than two donations
shall be permitted within a seven-day period.

¢ . The medical history and weight of the donor shall be recorded; blood

. pressure, temperature, pulse rate and haemoglobin concentration shall
be measured by trained personnel. On the day of each donation, in
addition to meeting the general requirements for donors, plasma
donors shall be shown to have a total serum protein concentration of
not less than 60 g/1.

The medical evaluation of plasma donors shall be repeated at regular
intervals, as specified by the national control authority, and tests carried
out as specified in section 4.5.3.

Whenever the result of a laboratory test is found to be outside the
established normal limits or a donor exhibits any important abnormalities
of history or on physical examination, the donor shall be excluded from the
programme. The donor shall not be readmitted to the programme until the
results of relevant tests have returned to normal and the responsible
physician has given approval in writing. It is the responsibility of national
health authorities to define normal ranges and standard deviations of test
results on the basis of data from a sufficiently large sample of healthy

- individuals not undergoing plasmapheresis.
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4.5.3

In the case of hepatitis C, the results of liver function tests frequently return
to normal before rising again. Test results obtained over a period of
adequate length must therefore be evaluated by the physician before the
donor ¢an be readmitted to the programme.

Tests for plasma donors
'The following tests shall be performed at each donation:

* Measurement of haemoglobin concentration or erythroeyte volume
fraction. o

® Determination of total serum protein concentration, which shall be at
least 60 g/1.

* Anapproved test for HBsAg, which shall be negative.
* Anapproved test for anti-HIV, which shall be negative.
¢ Anapproved test for anti-HCV, which shall be negative.

The following tests shall be performed initially and then every four months
or after every 10 donations, whichever time intetval is longer:

~® Tf required by the national control authority, a serological test for

4.6

syphilis, which shall be negative.
* Urine analysis for glucose and protein, which shall be negative.

¢ Serum protein electrophoresis: this shall be normal (unusual changesin
a donor’s results may be more significant than absolute values). The
albumin and globulin -concentrations may be calculated from the
known total protein value, and shall be: albumin, minimum 35 g/1; IgM,
minimus 0.5 g/1; IgG, between 5 and 20 g/l

* Liver function tests. ’

When determination of serum alanine aminotransferase is required, the
enzyme concentration measured photometrica!!y using approved reagents
shall be no more than two siandard deviations above an established normal
mean. I . :

Donors for platelet and leukocyte apheresis -

In general, platelet and leukocyte donors shall meet the general criteria for
donors and the specific critera for plasma dorors (sections 4.1-4.5),
In addition, platelet donors should not have taken aspirin or other
platelet-active drugs for at least 72 h before donation.

The requirements to be satisfied in-the performancé of plateletpheresis and
feukapheresis in order to ensure that there is no danger to donors and that the
predlcts obtained are of safisfactory quality are ‘under active investigation in
- many countries. The following-recommendations may be useful as guidance.

On the day of each ‘donation, donors for plateletpheresis should have an
. . absolute platelet number concentration (" count") 'of not less than 200 x 10%/
and donors for leukapheresis should have an.absoiute granulocyte number
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concentration of not less than 3x 10%/1. Bath types of donor should have a
normal differential leukocyte count and haemaglobin level.

Although levels of circulating platelets and leukocyles recover pramptly .in
donors, data are not at present availabie from which the maximum numbers of
platelets and letkocytes that can be safely collected from donors can be
defined. The long-term effacts of the repeated removal of cellular elements are
not known.

Leukapheresis may enlail the administration of drugs to donors and their
exposure 1o colloidal agents to enhance the yield of granulocytes. Appropriate
precautions should be taken to protect donors, such as investigation for latent
diabetes by means of a glucose tolerance test if a donor is to be given
corticostercids.

Leukapheresis should be performed as part of the treatment of a patient with
chronic myeloid leukaemia only if approved by the patient's attending
physician. 1t is inadvisable to use the leukocytes from such patients.

4.7 Donor immunization and plasma for special purposes
4.71 PIasmapheres:s in donors with naturally acquired antfbodles and other
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types of medically useful plasma -

Plasma may be-collected by plasmapheresis from donors who have
acquired immunity. through natural infection or through active immuni-
zation with approved vaccines for their own protection, and from dornors
with plasma useful for diagnostic purposes as a result of acquired or con-
genital underlying conditions.

Donors with medically useful plasma may be identified by screening whole
blood donations and. by examining patients convalescing from specific
diseases or vaccinated individuals, e.g. veterinary students who have
received rabies vaccine or military recruits who have been immunized with
tetanus toxoid. Unnecessary 1mmumzat10ns can be avoided by this
approach :

The following are examples of medically useful plasma:

o Antibody-rich plasma for control reagents in diagnostic tests, such as those
-for anti-HIV, hepatitis A and B, cylomegalovirus, rubella, measles and
uncommon infectious agents; plasma should be collected in appropriately
isclated premises when products are being prepared that are known to be
capable’of transmitting infection. -

+ Plasma containing antibodies to human cellular and serunt antigens of
diagnostic use, for example in HLA {human leukocyte antigen) lyping
reagents, erythrocyte typing reagents and immuneglobulin allotyping
reagenis

* Plasma containing reagenis useful for diagnostic tests, such as reagin,
rheumatoid factors, heterophile antibody and C-reactive protein.

¢ Fictor-deficient plasma for specific assays, such as factor-Vill-deficient
plasma. - Donors who have received factor Vill are at increased risk of
transmitling hepatitis B, hepatitis C and HIV; their plasma-should therefore
be collected in appropriately isolated premises.,



472 Precautions to be taken when handling biood or blood producls

A.73

containing infectious agents

All blood and plasma may contain unknown infectious agents and must be
handled accordingly. In addition, special precautions must be taken when
handling infected donors and bload products known to contain infectious
agents. The precautions to be taken might include:

— isolation by means of the appropriatc timing or location of the
procedures, special labelling and quarantine of the products collected,
use of protective packaging with double wrapping in impervious plastic;

— disinfection of all work surfaces and equipment with a disinfectant of
kanown efficacy. such as freshly prepared 0.25% sodium hypochlorite
solution;

— protection of staff by means of adequate training, avoidance of acrosols
and use of gloves, gowns, masks and eye protection; it is strongly
recommended that such staff also be protected by nnmumzat:on with
hepatitis B.vaccine;

— fulfilment of the labelling, shipping and waste-disposal requirements
appropriate to the etiological agents in question.

Immunization of donors

There is a clinically valid need for specific immunoglobilins and plasma

for therapeutic, prophylactic and diagnostic uses. Dehberate immuniza-
_tion of healthy volunteers may be necessary in addition to collection

of plasma from convalescent patients and donors selected by screening
for high. levels of specific antibodies, The immunization of donors re-

. quires informed consent in writing and shall take into consmlerauon
all the requirements of the previous sections. -

Donors shall be immunized with-antigens only when sufficierit 'supplics of
material of suitable quality cannot be obtained from other’ appropriate
donors, from donations selected by screening, or in the form of ‘safe and
efficacious leensed monoclonal antibodies. Donors must be fully
informed of the risk of any proposed immunization procedure, and
pressure shall not be brought to bear on a donor to agree to immunization.
Women capable of chﬂd—beannv shallnotbe ﬁnmumzed with erythrocytes
orother antigens that may produce antibodies harmful to the fetus. Donots
of blood and those undergoing plasmapheresis-shall, if necessary, undergo
investigations that can reveal hypersensmwty to a proposed anhgen (see

“also Part B, section 6).

An approved schedule of immunization shall be used. Every effort shall
be made to use the minimum dose of antigen and number of injections.
In any immunization programme, the following shall be taken into
consideration-as a minimum: (2) the antibody assay; (b) the minimum Ievel

of antibody required; (c) data showing that the.dose, the intervals between

injections and the total dosage proposed for each antigen are appropriate;
and (d) the criteria for considering a prospective donor a non-responder
for a given antigen. No donor shall be hypenmmumzed with more than one
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immunizing preparation unless the safety of the multiple procedure is
demonstrated.

Potential donors should be:

— informed by a licensed physician of the procedures, risks and possible
sequelas and how to report any adverse effects, and encouraged 1o take -
part in a free discussion (which, in some countries, is achieved in small
groups of potential donors},

— encouraged to seek advice from thelr family doctor before agreeing to
immunization;

— informed that any licensed physician of their choice will be sent all the
information about the proposed immunization procedure;

— informed that they are free to withdraw consent at any time.

All vaccines used for irnmunizing donors shall be registered or recognized
by the national health authority, but may be administered at doses and with
schedules differing from those recommended for routine prophylactic
immunization. Erythrocyte and other cellular antigens shall be obtained
from an establishment approved by the nationa! control authority. '

Donors shall be observed for approximately 30 min fb]lowihg any
immunization in order to determine whether an adverséreaction has taken

. place. Because reactions often occur 2-3 h after immunization, donors
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shall be advised of this possibility and instructed to contact the facility’s
physician if a reaction is suspected in the first 12 h after immunization.
Reactions may be local or systemic. Local reactions, which may be
immediate or delayed, take the form of redness, swelling or pain at the
injection site. Systemic reactions may include fever, chills, malaise,
arthralgia, anorexia, shortness of breath and wheezing, '

Immunization with human erythrocyles
Enrythrocyte donors. A donor of erythrocytes for the purposes of

- immunization shall meet all the general health criteria for donors (see

sections 4.3 and 4.4). In addition, the donor shall not have had a blood
transfusion at any time,

The vohmme of erythrocytes drawn from a donor should 1_10;[ exceed
450-500 ml of whole biood in any eight-week period.

At each donation the donor shall be found to be negative for syphilis,
HBsAg, anti-HIV, antibody to hepatitis B core antigen (anti-HBc),
anti-HCV and antibodies to human T-cell lymphotropic viruses (anti-
HTLYV). The serum level of aminotransferases should be within notmal
limits as established by the national control authority.

Erythrocyte phenotyping shall be done for ABO as well as for C, D,E,c,e,
Kell and Fy®. Phenotyping for other specificities is often desirable and is
recommended especially for Jk* Jk*, Fy®, S and s.

Ideally erythrocytes obtained for immunization purposes should be frozen
for at least 12 months before use and the donor should be recalled and
retested for anti-HIV, anti-HCV, anti-HBc, HBsAg and antx-HTLV before
the stored cells are used for immunization,



Where suitable facilities for freezing erythrocyies are not available,
national control avthorities:may authorize the use of cells from a single
donor to immunize no more than three persons (preferably who have not
previously had a blood transfusion) in an initial 12-month period, during
which monthly determinations of anti-HIV, anti-HCV, anti-HBc, HBsAg
and serum alanine aminotransferase should be made in both the donor arid
the recipients. If, after 12 months, the initial three recipients show no
clinical or laboratory evidence of hepatitis, HIV infection or other
blood-transmissible diseases, the donor may be considered acceptable for
providing erythrocytes for immunization. As small a number of donors of
erythrocytes should be used as possible.

Colleciion and storage of erythrocytes. Erythrocytes shall be collected under
aseptic conditions into sterile, pyrogen-free containers in an approprlate
proportion of an approved anticoagulant. They may then be dispensed in
aliquots under aseptic conditions into single-dose, sterile, pyrogen-free
containers for storage. The microbiological safety of the dispensing
environment shall be validated.

Erythrocytes.should be stored frozen for at least 12 months to permit
retesting of donors for disease markers. The method selected should have
been validated such that there is 70% cell recovery in vivo. Erythrocytes
should be washed after storage to remove the cryoprotective agent.

Adequate sterility data to support the requested shelf-life for stored
erythrocytes should be submitted by the manufacturer to the national
control authority. A test for bacterial and fungal contamination should be
made on all blood dispensed in aliquots in an open system (9). The test
should also be performed on at least one single:dose vial from each lot of
whole blood that has been stored unfrozen for more than seven days The

‘ -test should be made on the elohth da\r after collection and atram on the
L explty date. Cultures for the stenhty test should be mamtamed f:or at least

- 14 days, with subculturing on day 3, 4 or 5.

Eyyfhmcyte recipients, The foHowm,, additional testing of erythrocyte
recipients is necessary

e The recipient should be phenotyped for ABO, Rh, Kell and Dufty
. antigens before immunization. KeIl—negatwe and/or Fy(a—) persons
should not receive Kell-positive or Fy(a+) cells except for the specific
purpose 'of producing anti-Kell or. anti-Fy?, Only ABO-compatible
erythrocytes may be transfused. Matching of Jk?, JK° Fy®, S and s
phenotypes is also desirable.
» Screening for unexpected antibodies by methods that demonstrate
coating and haemolytic antibodies should- include the anuglobulm
method ora procedure of equivalent sensitivity

Prospective erythrdeyte -recipients in whom anfibody screening tests
demonstrate the presence of erythrocyte antibodies (other than those
- deliberately stimulated through immunization by the “plasmaphcresis
centre) should be asked whether they have ever been pregnant or had a
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transfusion, a tissue graft or an injection of erythrocytes for any reason.
‘This history should form. part of the permanent record and should identify
the cause of immunization as clearly as possible. Recipients should be
notified in writing of any specific antibodies developed after injection of
erythrocytes. The national control authority should be notified annually in
writing of unexpected antibodies induced by immunization, and the
immunized donor should carry a card specifying the antibodies.

Immunization schedules. Exrythrocytes used for immunization purposes
shall not be administered as part of any plasmapheresis procedure. Such
immunization may be performed on the same day as plasmapheresis, but
only after it and as a separate procedure, '

To minimize the risk of infection to the donor, the immﬁnization schedule
should involve as few doses of erythrocytes as possible.

For primary immunization two injections of erythrocytes, each of about
1-2 ml and piven three months apart, elicit antibody formation within three
months of the second injection in approximately 50% of volunteers; the
result is not improved by injecting larger amounts or gmng more frequent
injections. . :

Itis advantageous to choose as donors of anti-D (anti-Rh,,) volunteers who
are already immunized, since useful levels of anti-D are then usually
attained within a few weeks of reimmunization. In some people, the level of
antibody reaches its maximum within the first three weeks and will not
increase after’ further immunization. Tn others, antibody levels may
continue to rise for more than 12 months when injections of (.5-1 ml of
erythrocytes are given at intervals of five to eight weeks. About 70% of
immunized volunteers eventually produce antibody levels well: above
100 IU/ml. Once attained, such levels can-be maintained by injections of
0.1-0.5 ml of erythrocytes at intervals of two to nine months, as required. If
injections of erythrocytes are discontinued, antibody levels usually fall

appreciably within 6-12 months.

The baseline antibody titre of every recipient of erythrocytes should be
established, and the antibody response, including both type and titre,
should be momtored monthly.

Erythrocytes to be used ior immunization purposes should be selected, for
cach recipient, by a licensed physician.

Risks to recipients. Recipients of erythrocytes for unmumzahon purposes
may run the risk of:

— viral hepatitis (B and C) and HIV infection;

— other infectious diseases;

— HLA iminunization; ‘

— the production of unwanted erythrocyte antibodies that may com-
plicate any future-blood transfusion;

— afebrile reaction if the anfigen dose is too great;
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— the production of antibodies that may interfere with future organ
transplantation if it is needed.

Record-keeping. Records of erythrocyte donors and of the recipients of
their erythrocytes should be maintained and cross-referenced.

Collection of blood and plasma

A number of precautions must be taken in the coliection of blood and
plasma, as described in the following sections.

Blood cotlection and apheresis procedures

The skin of the donor at the site of venepuncture shall be prepared by a
method that has been shown to give reasonable assurance that the blood
collected will be sterile. Blood shall be collected into a container by means
of an aseptic method. The equipment for collecting the sterile blood may
De closed or vented provided that the vent is designed to protect the blood
against microbial contamination.

With apheresis procedures, care shall be taken to ensure that the maximum
volume of erythrocytes is returned to the donor by iniravencus infusion. If
the red cells cannot be returned to the donor, no further collection should
be made until the donor has been re-evaluated. Several checks shall be
made fo ensure. that donors-receive their own erythrocytes, including
identification of the containers of erythrocytes by donors before re-
infusion. Haemolytic transfusion reactions are avoidable, since they are
caused by the accidental infusion of incompatible erythrocytes. Personnel
involved in reinfusion procedures should be adequately trained to prevent

-them. The signs and symptoms are hypofension, shoriness of breath,

stomach and/or flank pain, apprehension, cyanosis and haemoglobinuria.

If & haemolytic transfusion reaction occurs, the infusion of cells to all
donors at the centre concerned should be discontinued until the identity

.of all containers of ervthrocytes has been checked. Automated

plasmapheresis is preferred to manual plasmapheresis in some institufions
because of its greater safety.

Summary of minimum general requirements for apheresis
Equipment. This must be electrically safe and non-destructive for blood

. elements; disposable tubing must be used wherever there is bloed contact.

In addition, equipment must be accessible to detailed inspection and
servicing and its decommissioning should not significantly interrupt the
programume. It should also be pronded with suitable automatic alarms.

Procedure. This must be non-destructive for blood elements and aseptic;
there must be adequate safeguards against air embolism.

Disposables. These must be pyrogen-free, sterile and biocompatible (e.g.
there must be no activation of enzyme systems). -
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Provision must be made to prevent and treat any adverse reactions in
donors. As with any medical procedure involving the treatment of
individuals, adverse reactions may occur with blood collection and
plasmapheresis. Almost all such reactions are mild and transient, but an
occasional serious zeaction may occur. The possibility of adverse
réactions, though remote, should be anticipated and adequate provision
should be made to ensure that care is available to donors. Initial and
continuing training in emergency care is mandatory for personnel. If any
serious adverse reaction occurs, a physician should be called.

Types of adverse reaction

Vasovagal syncope. This is most likely to occur with new donors. The signs
and symptoms are hypotension, bradycardla syncope, sweating and
(rarely) convulsions.

Local infection, inflammation and haematoma at the phlebotomy site.
Reactions of this type are best prevented by adequate preparation of the
venepuncture site and by training phlebotomists in proper methods of

“inmtiating blood flow. The symptoms are localized pam and redness and

swelling at the phlebotomy site.

Allergic and anaphylactozd reactions. These may occur dunng the
introduction of saline into the donor while red cells are being processed, or
during reinfusion of red cells. The signs and symptoms are urticaria,
burning in the throat, tightness of the chest, wheezing, pain in the abdomen
and hypotension. :

Systemic infection. Care should be taken at all'stages of plasmapherems to
avoid the transmission of infectious organisms to the donor.

Containers

The original blood-container or a satellite attached-in an integral manner
shall be the final container for whole blood and red cells, with the
exception of modified red cells, for which the storage period after
processing should be as short as possible and certainly not longer than 24 h,
Containers shall be uncoloured and translucent and the labelling shall be
placed in such a position as to allow visual inspection of the contents. They
shall be sterilized and hermetically sealed by means of suitable. closures so
that contamination of the contents is prevented. The container material

“shall not interact adversely with the contents under the prescribed

conditions of storage and use.

The specifications for containers should be approved by the national control
authority (10, 11).

If sterile docking devices are not available, closed b]ood-oollection and
progessing systems should be used to prepare blood components.
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Anticoagulants

The anticoagulant solution shall be sterile, pyrogen-free and of a
composition such as to ensure that the whole blood and separate blood
components are of satisfactory safety and efficacy.

Commonly used anticoaguiant solutions are acid-citrate—glucose, citrate—
phosphate—glucose and citrate—phosphate—glucose—adenine; the amount
of adenine used varies in different countries. Solutions of adenine, glucose
and mannitol used for ted celt preservation may be added after removat
of the plasma.

For plasmapheresis, sodium citrate as a 40 g/] solution is widely used as an
anticoagulant.

Pifot samples

Pilot samples are blood samples provided with each unit of whole blood or
of red blood cells, They shall be collected at the time of donation by the
person who collects the whole blood. The containers for pilot samples
shail be marked at the collection site before the samples are collected, and
the marking used must be such that the sample can be idéntified with the
corresponding unit of whole blood. Pilot samples must be collected by a
technique that does not compromise the sterility of the blood product.

Pilot samples should be attached o the final container in a manner such that it
will tater be clear whether they have been removed and realtached.

Identification of samples

Each container of blood, blood components and pilot and laboratory
samples shall be identified by a unique nuraber or symbol so that it can be
traced back to the donor and from the donor to the recipient. The identity
of each donor shall be established both when donor fitness is determined

" and at the time of blood collection.

When blocd-derived materials are transferred to a fractionation plant,

_the following details shall be provided by the supplier:

— name and address of collecting centre,

— type of material,

— donor identification,

~ date of collection,

— results of mandatory tests,

— conditions of storage,

— other details required by the fractionator,
— name and signature of responsible person,
— date.
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small-pool products
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General considerations

These requirements for single-donor and small-pool producis cover the
miethods used to prepare products directly from units of whole blood or of
components collected by apheresis, starting with the testing of the units
and proceeding to the separation of the various cell and plasma protein
components. Among the products that may be prepared in small pools
(12 donors or fewer) are cryoprecipitated factor VIII and platelets. In
addition to tests on the units of whole blood that provide information on
the safety, efficacy and labelling of the components, specific tests are
included, where applicable, to ensure the quality of various components.

It is important to note that siﬁgle—donor and small-pool products have
certain ‘specialized uses other than therapeutic application to correct

deficits in patients. Although not dealt with further in these Requirements,

these uses inchide the stimulation of plasma donors with red blood cells in
order to raise antibody levels for the preparation of anti-D (anti-Rh,)
immunoglobulin (72) and- special blood-grouping reagents. It is. of the
utmost importance that the donors of cells and plasma for such purposes
be carefully studied both initiaily and on a continuing basis to minimize the

likelihood of the transmission of infectious diseases to recipients. The use

of red cells, stored frozen, that have been demonstrated to be free from
infectious agents by retesting the donor 12 months after the initial
collection reduces the risk of such transmission to volunteers for
immunization. - :

Plasma donors may also be immunized ‘mth viral or bactenal antlgens for

the preparation of specific immunoglobulin products. All donor

immunization procedures must be planned and carried out under the .
supervision of a physician who is familiar with the antigens bemg used and
especially with the reactions or qomphcattons that may occur. Donors
being immunized shall have been fully informed of all known hazards and
shall have given their written informed consent to the procedures,

Donor immunization practices are considered in more detail in Part A,
section 4.7.

Minimum general requirements for apheresw are summanzed in Part A,

. section 5.1.1.

_ Production and control

General requirements

Single-donor and smail-pool products shall comply with-any specifications
established by the national control authority. Cellular blood components
and certain plasma components may ‘deteriorate during . separation

(




. Immediately before issue for transfusion or for other purposes, blood‘

or storage. Whatever the method of separation (sednnentatlon
centrifugation, washing or filtration) used for the preparation of cell
components, therefore it is important that a portion of plasma protein
sufficient to ensure optimum celi preservation be left with the cells, except
when a cryoprotective substance is added to enable them to be stored for
long periods in the frozen state, or additive solutions (for example
containing adenine, glucose and mannitol) are used for the same purpose
for liquid storage.

The methods employed for component separation should be checked befere
they are introduced. The characteristics assessed might inciude yield of
the component, purity, in vivo recovery, biological half-life, functional behaviour
and sterility.

The nature and number of such ¢hecks should be determlned by the national
contro! authority.

components shall -be inspected visually. They shall not be issved for
transfusion if abnormalities of colour are observed or if there is any other
indication of microbial contamination or of defects in the-container,

Blood components shall be stored and transported at the appropriate
temperature. Refrigerator or freezer compartments in which components
aie stored shall ‘contain only whole blood and blood components.
Reagenits required for use in testing may be stored in a separate section of

- the same refrigerator or freezer provxded that they have been properly

7.2
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isotated and are in suitable containers.

Testing of whole blood and plasma

Sterility A :
Each donation of whole blood intended for transfusion and each
preparation of componeént cells constitutes a single batch. Single batches

 shall not be tested for sterility by any method that entails breachmg the
final container befor¢ the blood is transfused.

The national controlauthonty,may require tests for sterility to be carried out at
regular iMtervals on final containers chosen at random and at the end of the
storage perlod. The purpese of such tests is to check on the aseptic technique
used for taking and processing the blood and on the conditions of storage.

Laboratory tests

Laboratory tests shall be made on laboratory samples taken ¢éither at the
time of collection or from the pilot samples accompanying the final
container, Jabelled as required in Part A, section 5.

In some countries, test reagents, in particular those used for blood grouping

and for detecting anti-HIV, anti-HCV and HBsAg, must be approved by the
national control authority.

The results of the tests shall be used for ensuring the safety and proper
labelling of all components prepared from units of whole blood.
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Syphilis. Each donation of whole blood shall, if required by the national
control anthority, be subjected to a serological test for syphilis. If so tested,
only units giving negative results shall be used for transfusion or
component preparation.

Viral hepatitis. Each unit of blood or plasma collected shall be tested for
HBsAg and anti-HCV by a method approved by the national control
authority and only those giving a negative result shall be used (13). Units
giving a positive result shall be so marked, segregated and dispesed of by a
method approved by the national control authority, unless designated for
the production of a redgent or experimental vaccine in an area designed
and segregated for such production.

In some countries plasma pools are also tested.

The label on the container or the record accompanying the container should
indicale the gecgraphical source of the blood or plasma as well as whether and
how the material has been-tested for HBsAg and anti-HCV

Liver function tests, such as serurn transaminase determinations, are used in
some countries to detect liver damage that may be assdciated with hepatitis.

Anti-HIV-1 and anti-HIV-2, Blood for transfusion and for use in the
preparation of blood components must be tested by a method approved by
the national contro! authority for antibedies to HIV-1 and HIV-2 and be
found negative. However, when other important factors outweigh the
benefits of such testing (e.g. in emergencies) formal arrangements,
approved in advance by the national control authority, should be in place
that enable the prescribing physician to have access to an untested product.
In all such cases, retrospective testing of the pilot sample shall be
performed.

Other infectious agents. 1t is important for the national control authority to
reassess testing requirements from time to time in the light of current
knowledge, the prevalence ‘of infectious agents in different populations
and the availability of tests for serological markers of infection. For
example, human retroviruses other than HIV have been described (HTLV
types 1 and 2) and more may be 1dent1ﬁed in the future.

Blood-grouping
Each unit of blood collected shall be classified according to its ABO blood
group by testing the red biood cells with anti-A and anti-B sera and by
testing the serum or plasma with pooled known group A (or single subtype
A,) cells and known group B cells. The unit shall not be labelled as to ABO
group unless the results of the two tests (cell and serum grouping) are in
agreement. Where discrepancies are found in the testing or the donor’s
récords, they shall be resolved before the units are labelled.

In countrles where polymorphlsm for the D (Rh,) antigen is present each
unit of blood shall be classified according to Rh blood type on the basis of
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the results of testing for the D (Rh, ) red cell antigen. The D (Rh,) type shall
be determined wﬂh anti-D (anti-Rh,) reagents.

With the high-strength antisera and sensitive technlques now available, it is
usually considered unnecessary to use the D" test if the cells are found to be
D—neganve in routine testing.

Red cells

Whole blood for the preparation of all components shall be collected as
described in Part A, section 3, and tested as described in Part B, section 7.2.

Red cells shall be processed under aseptic conditions and whenever
possible in a closed system. The sterility of all components shall be
maintained during processing by the use of aseptic techniques and sterile

_ pyrogen-free equipment. The methods shall be approved by the national

control authority, and a written descnpnon of the procedures shall be
prepared for each product, covering each step in production and testing.
Proposals for any procedural modifications shall be submitted to the
national control authority for approval before they are implemented.

The following may be prepared for therapeutlc purposes (see pages 40-41
for definitions):

red cells;
red cells suspended in additive solution;
s modified red cells:
- — red cells, leukocyte-depleted;
— red cells, leukocyte-poor;
— red cells, washed;
= red cells, frozen;
— red cells, deglycerolized.

Methods and timing of separation _

glass botles.

Muitipte- plastuc—bag Systems with sterile docking devices are preferable

. because they minimize the risk of microbial conlamination by providing
completely closed systems. They are easy o handle and are disposable. The
use of glass bottles is cheaper bul has the disadvaniage that the systermn isthen
an open ar vented one. so that separation must be carried out Under strictly
aseptic conditions in sterile roams or lamirar-f'ow cabinets and microbiological
monitoring is necessary. The same conditions also app]y to the separation
procedure when plasma is transferred from disposable singie plastic bags to
separate containers. -

- Al surfaces that come into contact with the blood cells shall be sterile,

biocompatible and. pvrogen~free If an open plastic-bag system is used, i.e.
the transfer container is not integrally attached to the biood container and
the blood container is opened after blood collection, the plasma shall be
sepatated from the célls under conditions suchi that the original container

- is kept under positive pressure until it has been sealed. If the separation
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procedure involves a vented system, i.e. if an airway is inserted into the
container for withdrawal of the plasma, the airway and vent shall be sterile
and constructed so as to exclude microorganisms.

In some countries, the sterility of products prepared in open sysiems is
monitored by testing a sample of at least 2% of the units. The national control
authority should approve the system used.

The final containers for red cells (but not necessarily modified red cells)
shall be the containers in which the blood was originally collected or
satellite containers attached in an integral manner. If pilot samples are
detached from the blood container during removal of any component,
such samples shall be reattached to the container of red cells. The removal
and reattachment of the pilot samples shall be recorded conspicuously
(with a signature) on the label of the unit. The final containers for all other
components shall meet the requirements for blood containers given in Part
A, section 5.2. If the final container differs from the container in which the
blood was originaily collected, it shall be given a number or other symbol
to identify the donor(s) of the source blood. Whenever appropriate, the
secondary final container shall be similarly labelted while attached to the
primary final container.

The timing and the method of separation (centrifugation, undisturbed
sedimentation or a combination of the two) will depend on the
components to be prepared from the donation. When platelets and
coagulation factors are being prepared from the same domation, the
components shall be separated as soon as possible after withdrawal of the
blood from the donor. '

Separation should preferably be effected within 8 h of blood donation.

When platelets and coagulation factors are to be prepared, it is especially
important that the venepuncture be performed in such a way as to cause .
minimal tissue damage so as to prevent the initiation of coagulation. The blood
should flow freely without interruption and as rapidly as possible, and be mixed
thoroughly with the anticoagulant.

If platelets are to be prepared from a unit of whole blood, the blood shall be
kept at a temperature of 20-24°C for up to 8 h until the platelet—rlch
plasma has been separated from the red blood cells.

Red cells may be prepared either by centrifugation or by undisturbed
sedimentation before the expiry date of the original whole blood. Blood
cells shall be separated by centrifugation in a manner that will not increase |
the temperature of the blood.

Sedimentation is the least expensive method for separation of red blood cells
and does not require specizal equipment.

Repeated washing with saline and centrifugation and filiration are used to
reduce the number of leukocytes and platelets and- the volume of trapped
plasma in red celis. Frozen red cells after thawing are also repeatedly washed
with special solutions fo remove cryoprotective agents while also preventing
haemolysis.
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The expiry date of whole blood and red cells prepared in a closed system-

from blood collected in acid-citrate-glucose or cifrate-phiosphate-glucose
is generally 21 days after collection. The time of removal of plasma is not
relevant to the expiry date of the red cells when the. integrity of the
confainer is not compromised.

The shelf-life of stored blood has been extended 1o 35 days by collecting the
blood in acid—-citrate—giucose supplemented with 0.5 mmol/| adenine or in a
mixture of 0.5 mmol/l adenine and 0.25 mmol/i guanosine with extra giucose,
and to 42 days by adding a sclution containing adenine, glucose and mannitol.
Recent studies indicate that it may also be possible to extend the shelf-life
of stored blood to 35 days by collecting it in citrate-phosphate-glucose
supplemented with 0.25 mmel/| adenine and extra glucose.

When red‘cens are prepared with very high erythrocyte volume fractions, an

expiry date 14 days after collection is recommended in some countries -

because the cells may become glucose-deficient after this fime. The
“erythrocyte volume fraction of red cells collected in citrate—phosphate—
glucose—adenine should not exceed 0.9 if the expiry date is more than 21 days
after collection. . .-

The usefuiness of acid—citratefglucose is limited by the significant reduction in
celi'viability when the volume of cells collected is small, which is unavoidable
for some donations.

Provided that sterility is maintained, the sheli-life of red cells is not
influenced by the method of separation used. However, if an open system
is-used that does not maintain sterility. the expiry date shall be 24.h after
separation and the cells should be used as soon as possible. Red cells and
whole blood should be stored at 5+ 3 °C and transported with wet ice in
insulated boxes at 5+ 3 °C. Care should be taken not to place containers
dxrectly onice.

_Hefngerated whole blood and red cells will warm up rapidly’ when placed at
room temperature. Every effort should be made to limit the periods during
which the products are handled at ambient temperatures in order to prevent the
temperature from rising above 10°C until they are used.

Modified red cells

Red cells, leukocyte-depleted and red cells, leukocyte-poor.

Because of the possibility of reactions, some countries require that red cells
contain fess than 2% of the leukocytes of the original whale blood.

Leukocyte depletion may be achieved by buffy-coat removal, freezing and
washing, or by washing alone.

Leukocyie-poor red-cell concentrates are prepéred by filtration.

Red cells, washed. Red cells can be washed by means of intermpted or
confinuons-flow centrifugation. If the first of these methods is used, the
washing procedure shall be repeated three tlmes

Centrifugation should be carried out in refrigerated centrifuges. If such
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- equipment is not available, the washing sofution should have a temperature of
5+3°C. ’

Red cells can also be washed by means of reversible agglomeration and
sedimentation using sugar solutions.

Washed red cells should be transfused as soon as possible and in any case not

' later than 24 h after processing if prepared in an open system that does not
maintain sterility, unless the national control autherity has specified a longer
sheli-life. They should be stored at all times at 5+ 3°C. '

Requirements for pilot samples, labels and storage and transport
temperatures are the same as those for unmodified red cells.

Red cells, frozen and red cells, deglycerolized. Red cells less than six days old
are usually selected for freezing in order to minimize loss of yield due to
haemolysis during processing.

Frozen red cells are red cells that have been stored continuously at low

- temperatures (-65 °C or below) in the presence of a cryoprotective agent.

The red cells must be washed to remove the cryoprotective agent before
use for transfusion. The methods of preparation, storage, thawing and
washing used should be such as to ensure that at least 70% ‘of the
transfused cells are viable 24 h after transfusion. Storage at temperatures
below-65 °C is usually necessary to achieve 70% recovery.

The cryoprotective agent in most common use is giycerol. The temperature of
storage should be between —85°C-and —160°C, dependmg on the glycerol
concentration used.

The shelf-life of frozen cells below —65°C is at least three years and may be
much lorfiger under certain circumstances, but the reconstituted (thawed and -
washed) red cells should be used as soon as possible and not Iater than 24 h
after thawmg unless a closed system Is used. g .

Frozen,ceils‘ are usually shipped in solid carbon dioxide ("dry ice”) or liquid
nitrogen, depending upon-the glycerol-concentration used: Déglycerolized red
celis should be stored at a temperature of 1~6°C and shipped at 54 3°C.

chmrements for pﬂot samples and labels are the same as those for
unmodified red cells.

Plasma

Single-donor plasma shall be obtained by plasmapheresis or from units of
whole blood that comply with the requirements of Part A, section 5, and
Part B, section 7.2.

Fresh-frozen pIasma and frozen plasma should be stored in carefully
monitored freezers equipped with recording thermometers and audio and
visual alarims to give warning of mechanical orelectrical failure. If
refrigeration is ifiterrupted for longer than 72 h and the température rises
above -5°C, the prodiict may no longer be considered as fresh-frozen
plasma, although testing may indicate that reasonabl_é amounts of factor
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VIII remain if the plastna has not become liquid. Repeated thawing and
freezing may cause denaturation of plasma comstituents and cause
prekallikrein activation.

Plasma, fresh-frozen
Fresh-frozen plasma shall be prepared by separating plasma from whole
blood and freezing it rapidly within § h of collection.

Ideally, fresh-frozen plasma should be prepared by rapid freezing using a
combination of solid carbon dioxide and an arganic solvent such as ethanal, {f
this procedure is used, it should have been shown that the container cannot be
pengtrated by the solvent or substances feached from the container into the
contents. Fresh-frozen plasma should be stored at or below ~20°C, and below
-30°C if 1o be used for transfusion purposes.

Before use for infusion, fresh-frozen plasma should be thawed rapidly at

30-37 °C. Agitation of the container and/or circulation of water at a temperature

of 37 °C during the thaw cycle will speed thawing. Once thawed, fresh-frozen

plasma must not be refrozen. It can be stored at ambient temperature and
.'should be used within 2 h of completion of thawing.

Fresh-frozen plasma shall have an expiry date one year from the date of
collection. ,
Before its expiry date, fresh-frozen plasma ‘may be used for preparing
cryoprecipitated factor VIII. It may be used for the preparation of other pooled
plasma fracttons (e.g. factors |, 1, VI, VIll, X and X) at any time, even after ils
expiry date.

Plasma, frozen

.Frozen plasma is, by definition, a plasma separated from whole blood

more than 8 h after the latter has been collected, but the delay should be as
short as possible. Frozen plasma may be used directly for transfusion or
fractionation, or it may be freeze-dried as single-donor units. Plasma may
be combined in small pools before freezing if it is to be used to prepare
freeze-dried plasma. :

- The national control authority should determine the specific requirements for '

frozen plasma.

If {frozen or freeze-dried plasma is intended to be used directly in patients
without further processing, the blood shall be collected in such a manner
and in containers of such a type as to allow aseptic handling, .g. by means
of closed systems.

In some countries, frozen plasma is given an expiry date f1ve years from the
date of collection.

.Whenever the container of frozen plasma is opened in an open procedure,

the method of handling shall avoid microbial contamination; as an
addmonai precauuon stenle TOOmS OT larmnar~ﬂow cabinets can be used.

.Delay in processmg shall be avmded and the ambient conditions shall be

regulated so as to minimize the risk of contamination.
-Plasma may be pooled at any time after collection.
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Plasma, freeze-dried
Freeze-dried plasma shall be made from single units or small pools of
fresh-frozen plasma or frozen plasma,

The storage conditions and expiry dates of different forms of freeze-dried
plasma shall be approved by the national control authority. The product
normally has a shelf-life of five years when stored at 5+ 3 °C, but this wiil
depend on the source material, storage conditions and residual moisture in
the product. Pooled freeze-dried plasma has a significant potential for the
transmission of infectious diseases. This is likely to be substantially
diminished by the introduction of viral inactivation procedures applicable
to plasma.

Plasma, recovered
Recovered plasma intended to be pooled for fractionation shall not be
used directly for transfusion; a preservative shall not be added.

Plasma may be separated from whole blood at any time up to five days after
the expiry date of the blood. The method used for separation shall avoid
microbial contamination. As an additional precaution, Sterile rooms or
laminar-flow cabinets can be used.

I the plasma has been pocled, it shall be stored and transported frozen at
or below -20 °C.

Plasma, platelet-rich
Platelet-rich plasma is a preparation contammg at least 70% of the
platelets of the original whole blood. ;

The preparation shall be separated by centrifugation, preferably within 8 h
of collection of the whole blood. The temperature and time of processing
and storage shall be conmstent with platelet survival and maintenance of

function.

‘To achieve the dcsired'haemostatic effect, platelet~ric1i plasma shall be
transfused as soon as p0551b1e after collection, and not later than 72 h

afterwards, tuiless stored at 22 +2 °C in contamers approved for a longer
storage period.

Platelets

Platelets shall be obtained by cytapheresis or from whole blood, buffy coat
or platelet-rich plasma that complies with the requirements ¢ of Part- A,

“section 5, and Part B, section 7.2. Aspmn ingestion within the } previous

three days precludes a donor from serving as a source of platelets.

Whole blood or platelet-rich plasma from which plateléts are derived
shall be maintained at 22 +2 °C until the platelets have been separated.



The separation shall preferably be performed within 8 h of collection of
the whole blood. Blood shall be obtained from the donor by means of a
single venepuncture giving an uninterrupted flow of blood with minimum
damage o the tissue. It must have been demonstrated that the time and
speed of centrifugation used to separate the platelets will produce a
suspension without visible ageregation or haemolysis.

The national control authority shall determine the minimum acceptable
number of platelets that should be present in the products prepared (e.g.
5.5X10'),

A pH of 6.5-7.4 shall be maintained throughout storage of platelets. The
volume of plasma used 1o resuspend platelets will be governed by the
required pH of the platelet suspension at the end of its shelf life, but shail
beno less than 50 & 10 ml.

Licensed artificial suspension media may be used to replace plasma

Platelets stored at 5 °C are inferior to the same product stored at 22 2°C Cold
storage should be avoided where possnale ’

When stored at 22+ 2°C, platelet products shall be. gently agitated
throughout the storage penod '

Platelet products with high platelet counts that are stored at 22+ 2 °C may need
to contain as much as 70 ml of plasma or more if the pH is to be maintained
above 6.5 throughout the storage period. This period may be as long as seven
days for containers made of certain special plastics, but itis prudent to restrict
platelet storage to five days because of the risk of bacterial contaminants.

The product should be ABO typed and, in countries whete D (Rh,) is poly-
morphic, O (Rh,) typed; it may also be desirable to know the HLA type.

The material of which the final contamer used for platelets is made shall
not interact with the contents under nonnal conditions of storage in such a
manner as to have an adverse effect on the product.

The requirements for label].mg the final container are given in section 7.9.
In addition to the customary data, the label shall bear: (a) the
recommended storage temperature; (b) the statement that, when stored at
2212°C, the platelets should be gently agitated throughout storage to
obtain maximum haemostatic effecuveness, and {c) a statement to the
effect that the contents should be used 2s soon as possible, and preferably

 within 4 h once the containers have been opened for pooling. .

7.8.1

Monitoring the quality of platelets

Units randomly selected at the end of their shelf- hfe shall be tested on a
regular baSlS They: sha]l be. shown to have: (a) plasma vohimes appropriate
to the storage temperature; and (b): a pH between 6.5 and 7.4.

The number of units and of platelets to be tested shall be spec1ﬁed by the
national control authorlty

Some countries reqwre there to be no visible conlaminaiion by red celis.
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7.6.2 Expiry date
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The expiry date of platelets processed in a closed system shall be 72 h after
the original whole blood was collected, unless they are stored in a plastic
container approved by the national control authority for a longer storage
period.

Platelets prepared in an open system should be used within 4 h of preparation
it stored at 22+2°C, unless the procedure used has been shown fo allow a
longer storage period.

Single-donor platelst concentrates may be pooled for one recipient under
aseptic conditions before issue. Such small pools should be used as soon as
possible, and within 4 h of preparation if stored at room temperature.

Leukocytes

Leukocytes are obtained by the separation of whole blood or by apheresis,
and may contain a large number of platelets and red blood cells, depending
on the method of preparation. When leukocytes are obtained from units of
whole blood, such units shall comply with the requlrements of Part A,

section 5, and Part B, section 7.2. -

The methods used to process leukchytes shall comply with the
requirements arid recommendations given in section 741 for the
separation of red cells.

The label on the final container shall bear, in addition to customary data,
instructions to use the leukocytes as soon as possible and in any case not
more than 4 h after the container has been opened for pooling. The
temperature of storage and transport shall be 22 +2 °C.

Leukocytes can be.separatéd from blood by céntrifugation sedimentation or
leukapheresis. To obtain a. sufficient number, the leukocyles from units
obitained frorn several healthy donors may, have to be pooled

Leukapherssis by continugus-flow- filtration. or. centnfugatlon is the most
efficient way of obtaining leukocytes,, since it .gives large- numbers of
hlgh quality cells from a single | donar.

If centnfugatlon of whole blood is used, 30—60% of the Ieukocytes present in
the original whole blood may be recovered.

Approximately 80% of the leukocytes present in the orlglnal ‘whole blood can
be separated by sedimentation of the red cells, accelerated by the addition of
suitable substances:with high relative molecular mass. -

Leukocytes should be negatwe for’ cytomegalowrus

The product. should be ABO lyped and, in countries where D (Rh,) Is
polymorphic, D (Rho) typed; it may alsc be des1rable to determine the HLA
type. If not HLA typed, leukocytes should be wradrated

The large number of red cells present in products prepared by some
methods makes compatibility testing before transfusion necessary.
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7.8

Testing of leukocytes
The number of units to be tested and the leukocyte yield (number) required
shall be speciﬁed by the national control authority.

Expiry date
The expiry date of leukocytes shall be 24 h after collection of the original
whole blood., .

Cryoprecipitated factor Vil

Cryoprecipitated factor VIII is a crude preparation of factor VI It shall
be obtained from single units or small pools of plasma derived either from
units of whole blood that comply with the requirements of Part A, section
5,and Part B, section 7.2, or by plasmapheresis.

The product may be prepared as a pool from a small- number of donations,
usually four to six but not exceeding ten. It may be freeze-dried. However,
preparations of cryoprecipitated factor VIl carry the risk of viral transmission
unless they have undergone specific virucidal procedures during manu-
facture.

The method of thawing and harvesting the cryoprecipitate shall have been
shown to yield a product containing an adequate activity of factor VIII (see
section 7.8.1).

In procuring source material for coagulatlon factors the following
technical considerations should be borne in mind:

o In order to prevent coagulation, venepuncture should. performed in
such a way that tissue damage is minimal, The blood should flow freely
without interruption, and be mixed thoroughly with anticoagulant

“during collection,

' Microbial contamination should be avoided during separatlon of the

plasma by using multiple-plastic-bag closed systems or laminar-flow
cabinets if an open procedure is used.

e The recovery of factor VIII depends on the interval between
venepuncture and freezing of the plasma, the temperature at which the
plasma is held and the freezing method. While a useful product may be
obtained with plasma frozen as late as 18-24 h after phlebotomy,
freezing the plasma as early and as rapidly as possible is strongly
recommended.

¢ Ideally, fresh-frozen plasma should be prepared by I&pld freezing using
a combination of solid carbon dioxide and an organic solvent such as
ethanol. Fresh- frozén plasma should be stored at or below -20°C.
Contamination of the plasma by the solvent or leaching of substances
from the container into the plasma should be avoided.

» Ifthe temperature of the thawed plasma exceeds 2 °C, a high proportion
of the factor VII .is lost in the supernatant. During thawing or
separation of the supernatant plasma, therefore, the temperature
should not be ailowed to exceed 2°C. The plasma may be separated
while there is still a small quantity of the ice present in the plasma

"
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7.8.2

container. Increasing the speed of thawing by circﬁlating air or water at
a temperature of 0 °C is believed to increase the yield of factor VII.

Testing of cryoprecipitated factor Vil

Randomly selected units shall be tested for potency and sterility on a
regular basis. The number of units to be tested shall be specified by the
national control authority. The freeze-dried preparation shall dissolve
without any signs of precipitation in the solvent recommended by the
manufacturer within 30 min when held at a temperature not exceeding
37°C.

The potency of cryoprecipitated factor VIII shall be compared with that of
an appropriate plasma or intermediate-purity standard, by measuring its
ability to correct the prolonged activated partial thromboplastin time of

haemophilia A plasma or by another suitable method. '

‘When cryoprecipitated factor VIIl is produced from fresh-frozen plasma
{frozen within 8 h of donation), the yield should be greater than 400 IU/1
of starting plasma. Plasma frozen after this time will yield less
cryoprecipitated factor VI . .

In many laboratories, the average vyield of factor Vill is 400 IU/1 of starting
plasma. The average yield of factor VIl as freeze-dried cryoprecipitate is then at
least 300 IU/I of starting plasma. Whether this yield can be obtained elsewhere
will depend cn local technical possibilities. In some countries, the yields will be
much fower, and the national control authority should decide as
to the yield that is acceptable.

Expiry date
The frozen product shall be stored at or below -20 °C (if possible below

" -30°C) and shall have an expiry date one year from the date of collection.

7.9

The freeze-dried product shall be stored at 5+ 3 °C and shall also have an
expiry date one year from the date of collection. After thawing or
reconstitution, cryoprecipitated factor ‘VIII should be kept at 20-24 °C.
It shall be used as soon as possible and in any case not more than 4 h after
its container has been opened for pooling or reconstitution.

Labelling

After having been tested and before being issued for transfusion, units of
single-donor and small-pool products shall be identified by means of
container labels that clearly state at least the following information:

— the proper name of the product;
~ the umque number or symbol identifying the donor(s);

- — the expiry date, and when appropnate the expiry time after
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reconstitution;
— any special storage condmons of handling precautions that are

necessary,
— areference to a package insert containing instructions for use, warnings

and precautions;



— the name and address of the blood donor centre and, where applicable,
the manufacturer and distrilutor;
— theaverage content in International Units of activity, where appropriate.

The results of red cell grouping shall be stated on the labei of whole biood,
red cells, fresh-frozen plasma (for clinical use), platelets and leukocytes but
not necessarily on that of cryoprecipitated factor VIII.

Part C. Requirements for large-pool products

8.

9.1
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Introduction

A number of réquirements common to albumin, pfasma protein fraction,

“immunoglobulin ‘preparations and coagulation-factor concentrates are

given in Paris A and B, sections 3-7. However, for clarity, it has proved
convenient to bring together in Part C certain specific requirements
applicable to these products when manufactured on a large scale.

The source material for the lafge-scale preparation of blood products
should comply with the relevant provisions of Parts A and B.

Buildings

The buildings used for the fractionation of plasma shall be of suitable size, -

construction and location to facilitate their proper operation, cleaning and
maintenance in accordance with the requirements of Good Manufacturing
Practices for Pharmaceutical (7) and Biological (8} Products. They shall
comply with the Guidelines for National Authorities on Quality Assurance
for Biological Products (6) and in additien” provide adequate space,

lighting and ventilation for the activities listed below.

Each of listed activities is an |mportant |ntegral part of the preduction
procedure anid countries “wishing to start manufacturing large-pool blood

" products and rélated substances should not do so unless adequate provision '

“can be made for all of them. |
Storage of whole blood and piasma
Whole human bloed and plasma shall be stored frozen or refrigerated in

' separaie facilities that are used only for this purpose. The source materials

shall remain in quarantine until the results of testing show that they are

. suitable for mtroductaon into the fractionation premises.

Separation of cells and fractionation of plasma

Cells shail be separated and plasma fractionated in a building isolated from -

those where non-human proteins or microbiological materials, such as
vaccines, are manufactured or processed and separate from the animal
house.

" In same countries, cell constituents are separated in an area separate from that
where plasma is fractionated.
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9.4

9.5

9.6

9.7

9.8

10,
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Supply and recovery of ancillary materials

Adequate facilities shail be provided for the supply of ancﬂlary materials,
such as ethanol, water, salts and polyethylene glycol.

Facilities for the recovery of organic solvents used in fractionation may also be
provided.

Viral inactivation

A separate area shall be provided for all processing subsequent to the
completion of viral inactivation procedures when these are carried outat a
stage in production before aseptic dispensing and filling (see section 9.5).

Freeze-drying, filling, packéging, Iabelling and Storage

Separate facilities shall be used for the freeze-drying, filling, labelling and
packaging of containers. A separate area shall be provided for the storage
of labels, package inserts and packages. Another separate area shall be
used for the storage of final containers before dispaich,

Keeping of records

Adequate provision shall be made for keeping records of all donors,
materials, fractionation steps, quality-control procedures and results, of
the distribution of the final products and of the disposal of potentially
infectious materials. Records should be retained for at least two years
beyond the expiry date of the products to which they relate.

Some manufacturers might wish to extend this period to cover any future legal
dispules. .

Ouahty control

‘Separate facilities shall be provided for quahty control, including

haematological, biochemical, physicochemical, microbiological, pyrogen
and safety testing.

D:sposal of infective matenal

Provision shall be' made for the suitable disposal of potentially infectious
materials by autoclaving or incineration according to good manufacturing
practices.

The disposal of these materials should comply with local legislation.

Equipment _
Equipment used for the collection, processing, storage and distribution of

- source materials and large-pool blood products shall comply with the

requirements of Good Manufacturing Practices for Pharmaceutical (7)
and Blologlcal (8) Products.



1.

1.1

11.2

1.3

Particular attention shall be paid to:

* The maintenance, monitoring and recording of the operation of
continuously operating equipment, the validation of its reliability and
the provision of stand-by equipment.

* The suitability and compatlblht\, of the surfaces of all materials (eg.
filter medlum, glass, stainless steel, plastic and rubber) that come into
contact with the products. :

Metal surfaces that come info contact with proteins should be resistant to
scratching. The surfaces of some materials can denature certain proteins or
activate certain coagulation factors.

e The ease and efficiency with which equipment can be cleaned and,
where necessary, sterilized. Any bactericidal agent used shall be
capable of being completely eliminated before the equipment is used.

Cautfon should be exercised in the use of detergents because of their possible
effects on the final product; tests shoufd be made to ensure that they do not
have any adverse efféct on il.

e The provision of suitable facilities for decontamination and for the
disposal of potentially infective materials and equipment.

Provision of support services

A number of support services are essential for the fractionation of source
materials. :

Water supply

An adequate supply of suitable pyrogen-free water shall be provided for
use during the fractionation process and for the reconstitution and/or
dilution of the plasma fractions before filling and freeze—drymg

The twe most commonly used types of water are pyrogen-free dlStl“Ed walter
and pyrogen-free deionized water, each of which should be maintained at
80°C. Water preparation and delivery systems should be tested at reguiar
intervals for endotoxin content and conductance. The water system should be
a continuously circulating one and should have no dead ends.

Water for injections is generally used for the preparation of final products { 4).

Steam supp.'y

An adequate supplv of steam shall be prowded for the operation of
sterilizing and cleaning equipment. The steam shall be clean and have the
quality of water for injections. -

Other support facmt.'es

Other support facilities Tequired are:

¢ A supply of electrical and thermal energy.

75



S

12,

¢ A means of refrigeration for:
— storing various source materials and fractions;
— keeping the various fractionation areas at the correct temperature;
— keeping the process equipment al the correct femperature;
— storing final products under test;
— storing final products awaiting dispatch.
* A system of ventilation providing the following two grades of filtered
air: .
— air filtered to remove particles of 5 um or greater in diameter, which
-shall be supplied to tite entire work area; and
— air passed through a filter with a retention capacity of more than
99.95% for particles greater than 0.5 pm in diameter, which shall be
supplied at a positive pressure to areas where aseptic dispensing is to
take place,

Other support facilities may include solvent recovery and a sewage disposal
service. Sewage disposal must be carried out in accordance with the sanitary
standards of the competent health authority.

Proteinar:edus seWage from a plasma processing plant is highly nitrogenous
and has a high biological oxygen demand; it shoold-therefore not be
discharged untreated.

- These SUppbrt facilities shall be located separately from the main process

areas and in a place where the conditions (light, physical access, etc.) are
conducive to the -establishment of effective and routine preventive
maintenance programmes. The equipment shall incorporate devices
capable of monitoring and recording its operation so as to ensure the safety
both of the material being processed and of the process operators. In this
way a proper record of the operations of support facilities can be kept and,
where necessary, entered into the process record of the product batches.

The equipment should be such as to ensure that both the fractionation process
and.the proteins are protected if the support services are interrupted. To this
end, adequate spare equipment and emergency reserve systems should be
available, serviced by engineering staff skilled in the maintenance and repalr of
such equ1pment

Personnel -

The plasma fractionation plant shall be under the direction of a designated
qualified person who shall be responsible for ensuring that all operations
are carried out properly and competently. The director shall have a good
working knowledge of the scientific principles involved and shall be
responsible for ensuring ‘that employees are adequately trained, have
adequate practical experience and are aware that accepted good practices
should be apphed in their work.

The personnel involved in quality-control functions shall be separate from

- those involved in production. The head of the quality-control department

shall be responsible only to the director.



13.
13.1

Where appropriate, personnel shall wear gowns, masks, boots, gloves and
eye protectors.

Personnel should be medically examined. at regular intervals. Those
known to be carriers of specific pathogenic organisms that may adversely
affect the product shall be excluded from the production area.

Vaccination against hepatitis B is strongly recommended for employees
routinely exposed to blood or blood products.

Production control

Fractionation of source materials

* The general conditions for the large-scale fractionation of source materials

to prepare prophylactic or therapeutic bleod products shall comply with
Good Manufacturing Practices for Pharmaceutical (7) and Biological (8)
Products and shall be approved by the national control authority.

Most physical and chemical techniques of protein separation may be used
for the preparation of plasma fractions, provided that they yield protein
preparations that have previously been shown to be safe and effective.

- The fractionation procedures used shall give a good yield of products

meeting the quality requirements of international or national authorities.
Fractionation shall be carried out in such a manner that the risk of
microbiological contamination and protein denaturation is minimized.

The safety of fractionation steps may be increased by using protected or closed
_systems. Reproducibility may be increased by the use of automat[on

The biological characteristics of the products (such as antlbody activity,
biological half-life and in vivo recovery of the proteins) should not be affected
by the fractionation procedures to the extent that they are unacceptable for
clinical use.

Methods shalt be used that exclude or inactivate pathogenic organisms,
in particular hepatitis viruses and human retroviruses, from the final
products intended for clinical use. Manufacturers shall validate the ability
of their manufacturing processes to inactivate and/or remove potential
contaminating viruses by the use of relevant model viruses.

There is increasing evidence that certain manufacturing procedures,
coupled with strict control to ensure that the final product complies with
precise specifications, result in a product free from HIV, hepauus B and
hepatitis C infectivity.

For coagulation products, viral inactivation and removal methods such as
chromatography or treatment with dry heat, wet heat, steam under

pressure, heated organic solvents or solvents/deteroents shall be used, in

combination with other methods that have been shown to be successful in
reducing or eliminating the risk of HIV and hepatitis virus transmission.

7
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13.2
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Donor screening and viral inactivation procedures used in manﬁfacturing
plasma coagulation concentrates have significantly improved the safety of
these products.

Fibrinrogen prepared from plasma pools continues to carry a risk of
infection unless it is treated to remove or inactivate viruses. Where
large-pool, virally inactivated fibrinogen concenirates are not available,
cryoprecipitated factor VIII prepared from individual units or small pools
of plasma is preferred as a source of fibrinogen. Approximately 150 mg
of fibrinogen is contained in the cryoprecipitate from one unit of plasma
(200 ml) frozen within 8 h of collection from the donor.

The operating manual for the fractionation procedure shall specify the
times of sampling of the products and the volumes to be taken at each stage
of the process as well.as the tests to be made on the samples.

Where appropriaté, all materials used for fractionation shall be tested for

microbiological contamination, identity, purity, endotoxin content and

toxicity in accordance with The international pharmacopoeia (14,15) or

national pharmacopoeia.

Certain procedures, equipment and materials may introduce contaminants
into the final product that can induce allergenic or immunogenic responses
in recipients. The quantities of such contaminants in the final product shall
be minimized. For example, where monoclonal antibodies are used for
product purification, the residual concentration in the final product must
be below clinically reactive levels. ,

ltis advisable to use air filtration under positive pressure during fractlonation to
exclude airborne allergenic dyst

Preservatives and stabilizers

No preservatives shall be added to albumin, plasma protein fraction,.

intravenous immunoglobulin or coagulation-factor concentrates either
during fractionation or at the stage of the final bulk solution. Antibiotics
shall not be used as preservatives or. for any other purpose in the
fractionation of plasma.

To prevent. protein denaturation, stabilizers. may ‘be added Such
substances shall have been shown to the satisfaction of the national control
authority not to have any deleterious effect on the final product in the
amounts present and to cause no untoward reactions in humans.

Stable solutions of immunoglobuling may be prepared in approximately 0.3
mol/1 glycine or 0.15 mol/l sodium chloride. In some tounfries, thiomeraal and
‘sodium timerfonate are not permitted as preservatives in intramuscular
immunoglobulins.

Storage and conirol of source materials

At all stages of the manufactunng process, the source - matenals and
resulting fractions shall be stored at temperatures and under conditions



shown to prevent further contamination and the growth of micro-
orgauisms, t protect the identity and the integrity of the proteins and to
preserve the biological activity and safety of the products.

If similar materials are stored together, the places allocated to them shall
be clearly demarcated.

All source materials and resulting fractions shall be fully identified at all
times; such identification shall include the batch number of all in-process
fractions arnd final containers awaiting labelling.

13.2.1 In-process control

- Source materials are subject to biological variability and the products
resulting from protein separation will contain various amounts of other
protein components of plasma. It is essental, therefore, to establish a
monitoring system such that the safe operating limits of each process are
maintained.

The main information collected is on variations in physical conditions
(termperature, pH, ionic strength, timing, etc.)and inthe number and species of
contaminating organisms. -

Owing to the numerous and interdependent. factors involved, there are no
universally accepted specifications for such in-process quality-assurance
systems. For this reason, the information collected should be combined with -
data from previous experience with the same manufacturing process to ensure
production control appropriate fo the quality requirements of the final product.

13.2.2 Record-keeping
Records shall be kept of the performance of all steps in the manufacture,
quality control and distribution of large-pool blood products and related
substances (7, 8).

These records shall

— be original (nota transcnpmm) mdehble legible and dated;
— bemade at the timie that the specific operations and tests are performed
— identify the person recording the data as well as the person checking
them or authorizing the continuation of processing;
— bedetailed enough to allow all the relevant procedures performed tobe
-clearly reconstructed and understeod;
— permit the tracing of all successive steps-and identify the relationships
. between dependent procedures, products and waste materials;’
— be maintained in an orderly fashion that will permit the retrieval of data
for a period consistent with shelf-lives and the legal requirements of the
national control authority .and. if necessary; al]ou a prompt and
complete recall of any particular lot;
~ show the Iot numbers of the matenals used for Spemﬁed lots of
products;
— indicate that processing and testmg were camed outin accordance with
procedures establishied and approved by the designated responsible
authority. ‘
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Control of albumin and plasma protein fraction

Source materials should be processed in such a manner that the albumin in
the solutions manufactured will be changed as little as possible and will not
cause undesirable reactions in the recipients. Source materials may contain
either vasoactive substances or substances capable of generating or
releasing endogencus vasoactive substances. Such subsiances may also be
formed in the course of fractionation, and consequently contaminate the
albumin and plasma protein fraction. To guard against this possibility,
adequate in-process . controls and the testing before release for
prekallikrein activator activity are mandatory for albumin solutions of
purity less than 95% (such as plasma protein fraction} containing 35-50 g
of protein per litre. Such testing is also recommended for highly purified
albumin products (purity greater than 95%).

Within 24 h of the start of filling, albumin and plasma protein fraction in
solutiont shall be heated in the final container to 60+0.5°C and main-
tained at that temperature for not less than 10 h but not more than 11 h
by a method that ensures uniform heat distribution throughout the batch.
Although pasteurization at the final bulk stage may be possible, this
approach requires careful validation before use.

Special attention should be given to microbial contamination of source
material and intermediates, since soluble microbial substances, especially

. endotoxins, may accumulate in the.finished albumin solution. In addition,

itis possible that small amounts of endotoxin, present even in products for
which satisfactory results have been obtained in tests for pyrogens, may
have a cumulative effect in recipients receiving large product volumes in
relatively short periods of time, as, for example, in therapeutic plasma
exchange. .

" In some countries, information is being collected about the usefulness of
quantltatwe erulus assays for the presence of endotoxm :

Thein-process controls should be capable of detectmg contaxmnauon with
bacteria and moulds. In addition, care should be taken to ensure, by a
method that shall be validated, that all equipment and reagents used in the
manufacturing process are scrupulously clean and free from toxic
materials. S

Stability of albumin solutions

The stability of solutions of albumin and plasma protein fracuon (thathave
been heated for 10-11 h at 60 °C) shall be tested by heatmg adequate
samples at 57°C for 50 h. The test solutions shall remain visually
unchanged when compared to control samples that have been heated for’

‘only 10-11 h at 60°C

The thermal stablhty of albumin solutmns shall be taken into consideration
by the national control authority in determining the expiry dates.



The physicochemical quality of stored albumin solutions, ag measured by the
formation of dimers and particuiariy polymers, is influenced by:

— the quality of the starting plasma;

— the quality of the fractionation,. particulary with respect to the degree of
purity achieved and the number of reprecipitation and rehealing
procedures involved; and

— the slorage conditions with respect not only o temperature and time but
also to the physical slate and concentration of the solutions.

With regard to the thesmal stzbility .of albumin solutions, the following generat
statements may be made:

*» The addition of stabilizing chemicals is necessary. Commonly used
products are sodium octanoate and sodium acetyltryptophanate.

¢ Albumin prepared from aged liquid or dried plasma is fess stable than
albumin made from fresh-frozen plasma. ’

* Reprocessing steps, such as reprecipitation and reheating, may reduce the
stability of albumin solutions.

* Onlong-term storage, atbumin solufions are more stable at 5+3°C than at
32-35°C. Long-term slorage above 30°C should be avoided.

e -

14.2 Control of bulk material

14.2.1 Tests on butk material

Tests on the bulk powder or solution shall-be made if the manufacturer
sends the material to another institution for further processmg Samples
for these tests shall be taken under conditions that do not impair the quality
of the bulk material. Tests shall be carried out on a specially dissolved

sample processed to a stage equivalent to the final product, after
sterilization by filtration. The tests shall be those listed in sections 14.3.2
to 14.3.7 inclusive.

14.2.2 Storage
The bulk material shall be stored as liquid or powder in sealed containers
under conditions that minimize denaturatlon and the multiplication of
microbial agents.

14.3 Control of the final bulk solution

14.3.1 Preparation
The final bulk solution shall be prepared from bulk powder or by the
dilution of concentrates by a method. approved by the national control
- authority. It shall meet all of the requirements of sections 14.3.2 to 14.3.7
mcluswe

14.3.2 Concentration and purrty
The albuinin concentration in final bulk albumm solutions shall be
between 35 and 265 g/1. Not less than 93% of the proteins present shall be
albumin, as determined by a suitable electrophoretic method af{er the
sample has been heated for 10-11 h at.60 °C.



The protein concentration in final bulk solutions of plasma protein
fraction shall be at least 35 g/1. Plasma protein fraction shall contain at
least 83% albumin and not more than 17% globulins. Not more than 1% of
the protein in plasma protein fraction shall be y-globulin.

14.3.3 Hydrogen ion concentration
The final bulk solution, dituted with 0.15 mol/I sodium chloride to give a
protein concentration of 10 g/1, shall, when measured at a temperature of
20-27°C, have a pH of 6.9£0.5 (albumin) or 7.0+0.3 (plasma protein
fraction).

In some countries, different ranges of pH values and temperatures are
permitted.

14.3.4 Sterility and safety
The final bulk shall be sterile. If required by the national control authority,
it shall be tested for sterility; samples shall be taken for such testing in a
manner that does not compromise the sterility of the bulk material. Part A,
section 5, of the revised Requirements for Biological Substances No. 6

(General Requirements for the Sterility of Biological Substances) (9,p.48) -

shall apply.

14.3.5 Sodium content
The final bulk solutions of albumin and plasma protem fraction shall have
a maximuin sodium concentration of 160 mmol/l.

14.3.6 Potassium content
The final bulk solutions of albumin and plasma protein fraction shall have
a maximum potassium concentration of 2.0 mmol/.

"14.3.7 Aluminium content
The final bulk solutions of albumin and plasma protem fraction shall have
a maximum aluminium concentration of 7.5 pmol/1 (200 pg/0).

14.4 Fimng and conta.-ners

“The rcqmremens concerning filling and containers given in Good
Manufacturmg Practices for Biological Products (&) shall apply. .

Special attention shall be paid to the requirement that solutions of albumin
and plasma protein fraction in the closed final containers shall be heated to
inactivate any infectious agents that may be present (see section 14,
paragraph 2). In order to prevent protein denaturation, a stabilizer shall
be added to albumin solution before heating (see section 13.1.1).

- In some countries, the national control authority may authorize an interval
longer than 24 h between filling and heating to 60 °C. .
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14.5 Control tests on the final product

The tests specified below shall be performed on representative samples
from every filling lot. If the product is processed further after filling, e.g. by
freeze-drying, the tests shall be performed on samples from each drying
chamber.

14.5.1 Identity test
An identity test shall be performed on at least one labelled container from
each filling lot 1o verify that the preparation is of human origin. The test
shall be one approved by the national control authority. Additional tests
shall be made to determine that the protein is predominantly albumin or
plasma protein fraction as appropriate. The tests mentioned in section
14.3.2 shall be used.

14.5.2 Protein concentration and purity
The protein concentration and purity of each ﬁlhng 1ot shall be within the
limits prescribed in section 14.3.2.

Tests 1o deterrine the concentration of additives (such as polyethylene glyco),
porcine enzymes and reducing and atkylating agents) used during praduction
shali be carried out if required by the nafional control authority.

14.5.3 Sterifity test
Each filling lot shall be tested for stcnhty Part A, section 5, of ﬂlc revised
Requirements for Biological Substances No. 6 (General Requirements for
the Sterility of Biological Substances) (9, p.48) shall apply. Samples for
sterility testing shall be taken from final containers selected at random after
heating at 60 °C for 10-11 h.

. In one country, the sterility test is carried out at least 10 days after heating at
60°C for 10 h. In some countries, the stenhty test IS carried out both before and
after heatlng at 60°C for 10 h.

14.5.4 General safely test
In some countries a general safety test may be required, whereby each
filling lot is tested for extraneous toxic contaminants by appropriate tests
involving injection into mice and guinea-pigs. The injection shall cause
neither sxgmﬁcant untoward reactions nor death within' an observation
period of seven days. The tests shall be appm\ red by the national control
authority.

The tests generally ussd are'the ‘traperitoneat injection of 0.5 ml into each of

- ‘at least two mice weiohing approxmate’y 20 g and-the injection of 5.0 mi into
each of ‘at least two guinea-pigs reighing spproximately 350 g. In some
courtries, if one of the animais dies or shows signs of ill-health, such as weight
loss, during a specified period, the test is repeated. The substance passes the
test if none of the animals of the second otz dies or shows signs of fil-nealth,
such as weight loss, during that period.
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14.5.5 Freedom from pyrogenicity

Each filling lot shall be tested for pyrogenicity by the intravenous injection
of the test dose into three or more rabbits that have not previously received
blood products. In general, the dose shall be at least equivalent
proportionally, on a rabbit body-weight basis, to the maximum single
human dose recommended, but not more than 10 ml/kg of body weight.
For albumin at concentrations of 200 g/ and 250 g/1, the test dose for each
rabbit shall be at least 3 ml/kg of body weight, and for albumin at
concentrations of 35 g/ and 50 g/1 and plasma protein fraction, 10 mi/kg
of body weight.

A filling lot shall pass the test if it satisfies the requirements specified by
the national control authority.

14.5.6 Moisture content ‘
The residual moisture content shall, where appropriate, be detemnned by
a method approved by the national control authority.

The methods in use are: (a) drying over phosbhorus pentoxide for at least 24 h
at a pressure not exceeding 2.7 Pa (0.02 mmHg); and{b} the Karl Fischer
method.

The"acceptable moisture content shall be detehm'.ned by the national
control authority.

14.5.7 Prekallikrein activator . _ ‘
An assay shall be performed for prekallikrein activator. The product shall
contain not more than 35 IU of prekallikrein activator per ml.

14.5.8 Hydrogen ion concentration
The final product, reconstituted if necessary and diluted with 0.15 mol/1
sodium chloride to give a protein concentration of 10 g/l, shall, when
measured at a temperature of 20-27 °C, have a pH of 6 9+ 0.5 (albumin)
or 7.0+ 0.3 (plasma protein fraction).

In some countries, different ranges of pH values are permitted.

14.5.9 Absorbanice )
A sample taken from the final solutions of albumin and plasma protein
fraction, when diluted with water to a concentration of 10 g/l of protein
and placed in a cell with a 1-cm light path, shall have an absorbance not
‘exceeding 0.25 when measured in a spectrophotometer set at 403 nm.,

14.5.10{nspection of filed containers
All final containers shall be inspected for abnormalmes suchas nop-uniform
colour, turbidity, microbial contamination and the presence of atypical
particles, after storage at 20-35°C for at least 14 days following heat
treatment at 60 °C for 10 h. Containers showing abnormalities shall not be
distributed.



The normal colour of albumin solutions may range from colourless to yellow or
green to brown.

When turbidity or non-uniform colour raises the possibility of microbial
confamination, testing should be done to isolate and identify the
microorganisms.

14.6 Records

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 27-28) shall apply.

14.7 Samples

The requirements of Good Manufacturing Practices for Biological
Products (8, page 29, paragraph 9.5) shall apply.

14.8 Labeiling.

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 26-27) and the national control authority’s re-
quifements for parenteral solutions shall apply.

In addition, the label on the container should state:

— the type of source material,

— the protein concentration,

— the oncotic equivalent in terms of plasma,
— that preservatwes are absent

— the warning “Do not use if turbid”,

— the sodium and potassium concentratlons

4.9 Distribution and sh.rppmg

The requuements of Good \Ianufacturmo Practices for Biological
Products (8) shall apply.

14,10 Storage and shelf-life

The requirements of Good ‘Manufacturing Practices for Bidlogical
Products (&, pages 26-27) shall apply. :

Final containers of albumin solution shall have a maximum shelf-life of
three years if thév-are stored at or belou 30°C, and of five years if they
are stored at 5+ 3°C. - .

Other sto’rage conditicns and shelf-lives may be approved by the national
controt authority.

. Final containers of plasma protein fraction solution shall have a maximum
sheli- life of three yearsif they are stored ator belo\\ 30°C, and offive years
if they are stored at5+3 °C.

-Other storage .conditions and sheif-inves may be approved by the national
contrgl authorsity.
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Control of immunoglobuiins

The final bulk solution of normal imraunoglobulin shall be made from
material from atleast 1000 donors. If normal immunogiobulin is to be used
for preventing or treating a particular infection, the fitre of specific
antibody should be measured.

For normal immunoglobulins, a large number of donors are needed if the final
product is to contain adequate amounts of the various desired antibodies. -

For specific immunoglobuling, whether intended for intravenous or
intramuscular injection, the number of donors represented is less important
because the requirement for spemflc antibody in the final product will be
defined.

The immunoglobulin concentration in the final bulk of normal and specific
immunoglobulin preparations for intramuscular use shall be 100-180 g/1.
Concentrations lower than 100 g/l shall require the approval of the
national control authority.

The immunoglobulin concentration in the. final bulk of intravenous
immunoglobulin shall be at least 30 g/1. If, in a specific h'r;rnunoglobu]jn
preparation, the concentration is lower than 30 g/, it shall requlre the
approval of the national contro) authority.

The immunoglobulin preparatlon shali be composed of not less than 90%
of immunoglobulin, as determined by-a method approved by the national
control authority. .

Tests shall be conducted on each filling lot of nmnunoglobulm solution to
determine the proportion of aggregated and fragmented immunoglobuiin.

The recommended distribution shall be that at least 90% of the protein,

other than proteins added as stabilizers to intravenous mmunoglobuhns

shall have the molecular size of immunoglobulin monomer and dimer. Not
more than 10% shall consist of split products together with aggregates
(oligomers of relative molecular mass equal to or greater than that of
immunoglobulin trimer). This requirement shall not apply to products
deliberately fragmented. The tests and Limits shall be approved by the
national control authority, Of the material having the molecular size of
immunoglobulin monomer and dimer, most will consist of monomer. If a
minimum level of monomer per se is to be established, the time and
temperature at which samples must be incubated before ana]yms shall be
specified.

Gel-permeation chromatography and high-performance exclusion ‘chroma-
tography are useful techniques for determining molecular size distribution
and can be standardized for making these measurements. :

For int,raveﬁous immunoglobulin, the following tests shall be performed

‘on a sample from each filling lot:

» A test for hypotensive activity.
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An appropriate test is that for prekallikrein activator content. In some countries
the kallikrein test is also used.

* A tesi for anticomplement activity.

Several methods are available. The test method used and the maximum level of
anticomplement activity permitted should be approved by the national control
authority.

s A test for haemagglutinins by the antigiobulin (Coombs) technique.

In such tests, group O D{Rh,)-positive cells should be used to 1eét for anti-D
(anti-Rh,); group A and group B D{Rh,)-negative cells shou[d be used for
anti-A and anti-B, respectively.

The purpose of the test is to ensure that the use of the product wilt not give rise
o haemolyiic reactions. The upper limit of activity should be specified by the
natiohal control authority.

Potency of normal immunoglobulins

A 160 g/l solution of normal immunoglobﬂin shall be prepared from final
bulk solution by a methed that has been shown te be capable of
concentrating, by a factor of 10 from source material, at least two different

' antibodies, one viral and one bacterial, for which an international standard

15.2

or reference preparation is available (I6) (e.g. antibodics against
pohomyehﬁs virus, measles virus, streptolysin O, dlphfhena toxin, tetanus
toxin, staphylococcal ¢-toxin).

For immunoglobulins formulated at an immuroglobulin COD.CEIlt‘I‘atIOII
lower than 16%, the concentrating factor for antibodies from source
material may be proportionaily lower.

Thé immunoglobulin solution shall be tested for potency at the
concentranon atw. thh it will be present in the final contamer

’ SlnCE preparaﬂonc of narmal irermunoglobuling produced in dlfferent couniries
can be expected to differ in their content of various antibodies, depending
upon the antigenic stimulation i which the general population has been
subjectad (either by natural infection or by deliberate immunization), at least
two antibodies should be chosen for the potency test by the national control

authority. The final product passes the test if it contains at least the minimum -

antibody levels required by the national control authority,

Potency of specific immun oglabulihs

The potency of each final lot of specific immunoglobulin shall be tested
with respect to the particular antibody that the preparation has been
specified to contain. For intramuscular unmunoglobuhns, the Tollowing
Ievels shall apply:

~ ¢ For tetanus immunoglobulin, at least 100 IU/ml of tetanus antitoxin, a8

‘determined by a neutralization protection test in “animals or by a
'method shown to be equivalent.
# For rabies immunoglobulin, at least 100 IU/ml of anti-rabies antlbody,
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15.3

15.4

as determined by an appropriate neutralization test in animals or by a
method shown to be equivalent.

¢ For hepatitis B immunoglobulin, at feast 100 [U/ml of anti-hepatitis
antibody.

® For varicella zoster immunoglobulin, at least 100 IU/ml of anti-
varicella zoster antibody, as measured by a comparative enzyme-

' linked immunosorbent assay or by a method shown to be equivalent.

¢ For anti-D (anti-Rh,) immunoglobulin, the estimated potency shall be
expressed in Internationat Units and shall be not less than 90% and not
more than 120% of the stated potency, and the fiducial limits of error
shall be within 80% and 125% of the estimated potency.

The national control authority shall specify the antibody limits for other
immunoglobulins.

" After the potency tests, a test for immunoglobulin subclass may be performed.
Different manufacturing steps have been shown to reduce the concentration of
specific immunoglobulin' subclasses (e.g. 19G1, 1gG2, IgG3 and IgG4) in
immunoglobulin preparations, The distribution of the four subclasses of IgG
may be a factor in the efficacy of intravenous immunoglobulin preparations,
since specific antibodies belonging to particular subclasses have been
identified as being imponant in several infectious diseases.

In some countries the distribution of 19G subclasses has been measured by
radial immunodifiusion. Enzyme-linked immunosorbent assays have also been
described, and may be used if properly validated. Assays should be calibrated
against the appropriate international reference materials.

Sierility and safely

Each filling 1ot shall be tested for sterility. Part A, section 5, of the revised

Requirements for Biological Substances No. 6 (General Requirements for

the Sterility of Biological Substances) (9, p.48) shall apply. .

In some countries a general safety test may be required, whereby each
filling lot is tested for extraneous toxic contaminants by appropriate tests
involving injection into mice and guinea-pigs. The injection shall cause
neither significant toxic reactions nor death within an observation period
of seven days. The tests shall be approved by the national control authority.

- The tests generally used are the intraperitoneal injection of 0.5 ml inio each of
at least two mice weighing approximately 20 g and the injection of 5.0 ml into
each of at least two guinea-pigs weighing approximately 350 g. In some
countries, if one of the animals dies or shows signs of ill-health, such as weight
loss, during a specified period, the test is repeated. The substance passes the
testif none of the animals of the second group dies or shows signs of ill-health,
such as weight loss, during that period,

Identity test

An identity test shall be performed on at least one iabelled container from
each filling Iot to verify that the preparation is of human origin. The test
shall be one approved by the national control authority.



15.5

15.6

15.7

15.8

Additional tests shall be made to determine that the protein is
predominantly immunoglobulin.

The methods in most comTon use are radial immunodiffusion and
electrophoresis.

Freedom from pyrogenicity

Each filling Jot shall be tested for pyrogenicity by the intravenous injection
of the test dose into three or more rabbits that-have not previously received
blood products. In general, the dose shall be_ at least equivalent
proportionally, on a rabbit body-weight basis, to the maximum single
human dose recommended, but not more than 10 ml/kg of body weight.
The recommended test doses are 1 ml/’ke and 10 mi/kg of body weight for
intramuscular and intravenous preparations, respectively.

A filling lot shall pass the testif it satisfies the Leqmrements specified by the
nauonal control authout\r

Moisture content

The residual moisture content of a sample from each filling lot shall, where
appropriate, be determined by a method approved by the national control
authority. .

The methods in use are: (a) drying over ﬁhoéphorus pentoxide for atleast 24 h
at a pressure not exceeding 2.7 Pa (0.02 mmHg}; and () the Karl Fischer
method.

The acceptable moisture content shall be determmed by the national
control authonty

1

Hydrogen ion concenltration

- The final product, reconstituted if necessary and dﬂutcd w1th 0.15 mol/l

sodium chloride to give a protein concentration of 10 g/l, should, when
measured at a tempcrature of 20-27°C, have a pH of 6.9 & 0.5.

In some counitries, a dlfferent range of pH vaiues is permltted for intravenous
[mmunogiobulms .

Stab.-hty

For immunogiobulin sotutions, a stability test shall be performed on cach
filling lot by heating an adequate sample at 37°C for four weeks. No
gelatlon or ﬂocculatlon shall oceur.

- Alternatively {or in addition), the molecuiar size distribution of the immuno-
globulin or assays of enzymes such as plasmin- (fibrinolysin) may be used,
when shown to predict stability reliably and when approved by the national
contro! autharity. | .
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15.9

15.10

15.11

16.12

1513

20

Records

The requirements of Good Manufacturing Practices for Biological
Products (&, pages 27-28) shall apply.

Samples

The requirements of Good Manufactunng Practices for Biological
Products (8, page 29, paragraph 9.5) shall apply.

Labelling .

The requirements of Good Manufacturing Practices for Biological
Products (&, pages 26-27) shall apply.

In addition, the label on the container shall state:

— the type of source material;

— the protein concentration;

— the concentration of preservative, if any;

— “For intramuscular use only” (if the unmunoglobuhns are not specially
prepared for i mtravenous use);

— “For intravenous use”, when appropriate;

— forspecific immunoglbbul_hl, the content of specific antibody expressed
in International Units or équivalent national units;

— for freeze-dried preparattons the name and volume of reconstituting
liquid to be added.

The tabel on the package or the packagé insert shall show:

— the approximate concentration of electrolytes and excipients and, for
intravenous preparations, the.approximate osmolality;

— the buffermg capacity when the pH of the diluted producti is lower than
that specified in section 15.7;

— the concentration of preservative, if any;

— the recommended dose for each particular disease or condition;

— the warning “Do not use if turbid”;

— the sodium and potassium concentrations (if the immunoglobulin is
intended for intravenous use).

Distribution and shipping

The requirements of Good Manufacturing Practlces for Biological .
Products (&) shall apply.

Starage and shelf-life

The requirements of Good - Manufacturmg Practices for Biological
Products (8, pages 26-27) shall apply.

qullld immunoglobulin shalt be stored at 5+ 3°C and shall have a
shelf-life of not more than three years. Freeze-dried preparations shall be
stored below 25 °C and shall have a shelf-life of not more than five years.



16.

16.1
16.1.1

Other storage conditions and shelf-lives may be approved by the national
control authority.

Contro! of preparations of coagulation-factor concentrates
(factor Vi, factor IX and fibrinogen)

Factor VI preparations are available as both frozen products and
freeze-dried concenirates. The frozen products are usually derived from a
single donation and consist of the cryoprecipitated factor VIH from the
donor concerned prepared in a closed separation system. The control of
this product and the freeze-dried product from fewer than 10 plasma
donations is covered in Part B, section 7.8.1.

Generally, the small-pool product unrdergoes little or no purification and is
handled and subdivided in such a way that many control tests are
inappropriate. However, freeze-dried factor VIII concentrates prepared
from more than 10 donations may be purified.

Source material for factor, VIII preparations shall meet the general criteria
for donor selection and testing for disease markers as specified in Parts A
and B. It shall preferably be plasma frozen within 8 h of collection or frozen
cryoprecipitate. Such material shall be kept frozen at such a temperature
that the activity of the factor VIII is maintained.

Tests on final containers

Sterility and safety
Each filling lot shall be tested for sterility, Part A, section 5, of the revised

Requirements for Biological Substances No. 6 (General Requirernents for

the Sterility of Biological Substances) (9,p.48) shall apply.

In some countries a general safety test may be required, whereby each
filling lot is tested for extraneous toxic contaminants by appropriate tests
involving injection into mice and guinea-pigs. The injection shall cause
neither significant toxic reactions nor death within an observation period

- of seven days. The tests shall be approved by the national control authority.

The tests generally used are the intraperitoneal injection of 0.5 ml into each of
at least two mice weighing approximately 20 g and the injection of 5.0 mi into
each of at least two guinea-pigs weighing approximately 350 g. In some
countries, if one of the animals dies or shows signs of ill-health, such as weight

loss, during a specified period, the test is repeated. The substance passes the™

testif none of the animals of the second group dies or shows signs of ill-heallh,
such as weight loss, during that period. For factor Vil and factor IX
concentrates, the test dose should not exceed 500 U of the coagulation {actor
per kg of body weight of the test animal.

16.1.2 Freedom from gpyrogenicity

Each filling lot shall be tested for pyrogenicity by the intravenous injection
of the test dose into three or more rabbits that have not previously received
Dblood “products. In general, the dose shall be at least equivalent
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proportionally, on a rabbit body-weight basis, to the maximum single

human dose recommended, but not more than 10 ml/kg of body weight.

The following test doses are suggested: factor VIII, 10 IU/kg of body
weight; factor IX, 50 IU/kg of body weight; and fibrinegen, 30 mg/kg of
body weight.

16 1.3 Solubmty and clarity
_Factor VIII preparations shall dissolve in the solvent recommended by the
manufacturer within 30 min when held at a temperature not exceeding
37°C. Factor IX preparations shall dissolve in the solvent recommended
by the manufacturer within 15 min when held at 20-25 °C. The solutions,
when kept at room temperature, shall not show any sign of precipitation or
gel formnation within 3 b of dissolution of the coagulation factors.

16.1.4 Protein content

The amount of protein in a final container shall be determined by amethod.

approved by the national control authority.

16.1.5 Additives
Tests to determine the concentration of additives (such as hepann
polyethylene glycol, sodium citrate and glycine) used during production
shall be carried out if required by the national control authority.

16.1.6 Moisture content
The residual moisture content shall be determined by a method approved
by the national control authority. The acceptable moisture content shall be
determined by the national control authority.
The methods availabie are: (a) drying over phosphorus pentoxide for 24 hat a
pressure not exceedlng 2.7 Pa{0.02 mmHg); and (b) the Karl Fischer method.

16.1.7 Hydrogen ion concentration
‘When the product is dissolved in a volume of water equal to the volume
stated on the label, the pH of the resulting solution shall be 7.2 + 0.4.

In some countries, different pH values are approved. -

16.2 Test applicable to facror Vill concentrates

Each filling Jot shall be assayed for factor VIII activity by a tést approved
by the national control authority, using a standard calibrated against the
International Standard for Blood Coagu.latio‘n Factor VIII: Concentrate.

. The natignal standard and the manufacturer s house standard should be a
concentrate rather than a plasma because the former has better [ong -term
stability and provides more hormogeneous assay results.

‘The specific activity shall be at least 500-TU/g of protein. The estunated
potency shall be not léss than 80% and not more than 125% of thie stated
potency. The confidence limits of error shall be not less than 64% and not
more than 156% of the estimated potency.
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16.3 Tests applicable to factor IX concentrates

16.3.1 Potency

Each filling lot shall be assayed for factor IX activity by a.test approved by
the national confrol authom_\ using a standard calibrated against the
International Standard for Human Blood Coagulation Factors II, ¥, and
Xin Concentrates.

Other coagulation factors may also be present in the final product
depending on the method of production, and products shall be assayed
for all coagulation factors claimed to be present at a therapeutic level,
including factors IL VII and X. The assay methods used for these factors
shall be approved by the national control authority.

16.3.2 Presence of activaled coagulation factors

A test for the presence of activated coaguiation factors shall be carried out
by a method approved by the national control authority.

In some countries. the non-activated partial thromboplastin times of normal
plasma are measured after the addition of an equal volume of a number of
different dllutlons of the product under test.

fn some countnes atest for the presence of thrombin is carried out by mixing
equal volumes of the product under test and fibrinogen solution. The mixture is
held at 37°C and should not coagulate within 8 h. The usual range of
concentrations of fibrinogen sclution is 3-10 g/1.

" 16.3.3 Afloantibodies

A test shall be made for the presence of alleantibodies A and B by a
method approved by the national control authoritv.

It is not possible to be specific about the tests for ailoantibodies or to specnfy an
upper limit for the titre.

16.4 Test applicable to fibrinogen

16.5"

Each filling lot shall be assaved for clottable protein by a test approved by
the nat10na1 control authonty

Not less than 70% of the total protein should D& clottable by thrombin.

Identity test

An identity test shall be performed on at least one labelled container from
each filling lot of coagulation-factor concentrate to verify that the
preparation is of human origin. The test sha]l be one approved by the
national control authorm

For albumin and pIasma protem fraction. additional tests shall be made to
determine that the protein is predominantly fllbunun

The methods in most common use are radiz immuncdiffusion and
electrophoresis. - )
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" 16.6

16.7

16.8

16.9

Records

The requirements of Good Manufacturing Practices for Biological
Products (&, pages 27-28) shall apply.

Samples

The requirements of Good Manufacturing Practices for Biological
Products (&, page 29, paragraph 9.5) shall apply.

Labelling

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 26-27) shail apply.

In addition, the label on the container shall state:

— the content of the coagulation factor expressed in Infernational Units,
where they exist;

— the amount of protein in the contamer

— the volume of diluent needed for reconstitution;

— a reference fo a package insert giving instructions for use, warnings
about the possible transmission of mfectlous agents and precautions.

Distribution and shipping
The requirements of Good Manufacturing Practices for Biological
Products (&) shall apply. :

16.10 Storage and sheif-life

T.he"requirements of Good Manufacturing Practices for Biological
Products (8, pages 26-27) shall apply.

Final containers of freeze-dried preparations of factor VIII and factor IX -
shall have a maximum shelf-life of two years if they are stored at 5+ 3°C.
Final containers of ﬁbnnogen shall have a maximum shelf life of five years
1f theyare storedat 5£3°C.-

Other storage. conditions and shelf-lives may be approved by the national
control authority provided that they are consistent wnh the data on the stability -
of the products

Part D. National control requirements

17
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General , ‘
The general requirements for control laboratories in the Guidelines for

‘National Authorities on Quahty Assurance for B:ologlcal Products (6)

shall apply.

The national control authonty shall provide the standards and reference
preparations necessary for the quality control of human blood and blood



products. Where appr0priéte, these standards should be calibrated against
the relevant International Standard. :

The national control autherity shall have authority to approve the
production and control methods used and settle all matters left for its
decision or approval in Parts A, Band C.

The national control authority shall also have authority to approve the use
of materials that carry potential risk and shall approve any new method of
production and the preparation of any new product.

New products or products prepared by new production methods may be
monitered to confirm their efficacy and safety.

18. Release and certification

Human blood and blood products shall be released only if they satisfy the
requirements of Parts A, B and C, wherever applicable. -

A certificate signed by the appropnate official of the national control
authority shall be provided at the request of the manufacturing
establishment and shiall state whether the product in ‘question meets all
national refjuirernents as well as Parts A, B and C (whichever is relevant) of
the present Requirements. The certificate shall also state the date of the last
satisfactory potency test performed by the manufacturer, if applicable, the
number under which the ot is released, and the number appearing on the
labels of the containers. In addition, a copy of the official national release
document shall be attached.

The purpose of thls cer[;ﬂcate is to facilitate the exchange of human blood and
+ blood products between countries. A .
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Appendix

Summary protocol for collection of source
material

1. Name and address of collecting contre

2. Source material

3. Details of single donations, where applicable:
(a) Donor identification
(b)Date of collection
(c} Volume in container _
(d)Results of tests for HBsAg
(e) Results of tests for anti-HIV
(f) Results of tests for anti-HCV
(g) If applicable, results of tests for antibody

to hepatitis B core antigen _ e
(h)If applicable, results of tests for
alanine aminotransferase

4. Special information:
(a) Anticoagulantused -
(b)Was the material collected for special purposes (e.g. as a source of

specific antibodies)? '
{¢) Precautions to be taken when using the material

5. Conditions of storage

6. Does the donation comply with existing agreements between the
supplier and manufacturer?

7. Does the donation comply with the Requirements for the Collection,
Processing and Quality Control of Blood, Blood Components and
Plasma Derivatives published by WHO?

Name and signature of responsibie person

Date
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This SOP describes the criteria for a donor to be accepted for blood donation, for
ensuring safety of donor as well as recipient. The purpose of donor selection is to
identify any factors that might make an individual unsuitable as a donor, either
temporarily or permanently. .

The Medical Officer is responsible for determining the suitability of donor for blood
donation. He/She should confirm that the criteria are fulfilled after evaluation of
heaith history questionnaire and medical examination including the results of pre
donation screening tests.

Technical Manual of American Assoc;atlon of Blood Banks 13" edition, 1999 pgs 90-
97, 103-110.

» Donor Questionnaire
e Donor Card

- berd Sy

CRITERIA FOR SELECTION OF BLOOD DONORS

A. Accept only voluntary/replacement non-remunerated blood donors if
following criteria are fulfilled.




The interval between blood donations shouid be no less than three months.
The donor shall be in good health, mentally alert and physically fit and shali
not be a jail inmate or a person having muitiple sex partners or a drug-addict.
The donors shall fulfill the following requirements, namely:-

The donor shall be in the age group of 18 to 60 years

The donor shall not be less than 45 kilograms

Temperature and pulse of the donor shall be normal

The systolic and diastolic blood pressures are within normal limits without
medication

Haemoglobin shall not be less than 12.5 g/dL

The donor shall be free from acute respiratory diseases

The donor shall be free from any skin disease at the site of phiebotomy

The donor shall be free from any disease transmissible by blood
transfusion, in so far as can be determined by history and examination
indicated above

9. The arms and forearms of the donor shall be fee from skin punctures or

scars indicative of professional blood donors or addiction of self-injected

narcotics

PN~
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B. Defer the donor for the period mentioned as indicated in the following table:

CONDITIONS l PERIOD OF DEFERMENT

Ab ortlon
AT

H:story of Malarla duly treated 3 months (endenﬂlc) "
3 years (non endemic area)

Hebwafltis Immune globulm 12 months

C. Defer the donor permanently if suffering from any of the followihg diseases:

Cancer .
Heart disease

Abnormal bleeding tendencies
Unexplained weight loss

Diabetes

Hepatitis B infection
" Chronic nephritis

Nooasowons
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Signs and symptoms, suggestive of AIDS

9. it is important to ask donors if they have been engaged in any risk
behaviour. Ailow sufficient time for discussion in the private cubicle. Try
and identify result-seeking donors and refer them to VCTC (Voluntary
Counseling and Testing Center). Reassure the donor that strict
confidentially is maintained.

10 Liver disease

11 Tuberculosis

12 Polycythemia Vera

13 Asthma

14 Epilepsy

15 Leprosy

16 Schizophrenia

17 Endocrine disorders

D. Private interview:

A detailed sexual history should be taken. Positive hlstory should be recorded on
confidential notebook.

E. Informed consent:
Provide information regarding:

1. Need for blood

2. . Need for voluntary donation

3. Regarding transfusion transmissible infections
4. Need for questionnaire and honest answers

5. Safety of blood donation

6. How the donated blood is processed and used
7. Tests carried out on donated blood

N.B. This gives the donor an opportunlty to glve hisfher consent if they feel they are
safe donors

* Request the donors to sign on the ‘donor card mdmahng that he is donatmg
voluntarily.
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