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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AEE o003 DL B LI-BE
BEf . o OIS 0.035 FKGTH - - BE

fllX13.8 g/dl TH-TeDT, aDFEE 0894 Lixb, iz, EHIOWER Hb AL 12.8 g/dl T
HokOTHOTHI0929 LD, WEEAD (8- o) &, Rk 2:#HTFH0035 LRELT
W BB, COT D o hT0.035 DL ERINU 7B R ABE L, 0.035 KliCH- s %
BELE LT A Uic, AR 224, BRI 2 ETHY, B OB, 8, &8, FERE
BRERED SN o T, WMEROMWSEE, 7 xVF /4, TIBC, UIBC, TP, Pit, WBCI



#2 CEBLUDHOBEER L RmiRTEH

CEE Dif

(n=5) (n=42)
Bk (B:40) 2 : 3 11 : 31
E () 242+114 23.6+4.6
g5 (m)  164.6£8.0 162.8+9.9
& (kg) 56.614.4 55.87-115
RT3 (zg/d) 106.0+46.2 3k 84.0+260
FelF (ng,/m!) 6525414  48.9+499
KegkiE 548 (TIBC) (vgrd)  278.8+1456  285.9+338
REFISIESHE(UIBC) (sersay  172.8£86.3 3k 202.7£41.0
hifEkeE Q& (TP) {g/dl) . 7.0104 7.1+0.4
i N EC (%104 ) 20.24+8.1 22.8+5.1
F afn BREC (%107 u 1) 498+11.0 59.5+134 .
B M1 BT HbAE (g./al) 13.2+1.8 13.941.3

* p<0.05 (Mean+SD)

CH: BRI ETHoEE
DE . S 1AFTHE e EE

EREBEED NI ol /R, B Hb il #£3 BEYRBXCROHBTER Y B & oM

ABRTHBILEBNMEEZRLE E1D, Ll

B : | ‘ "
il Hb L 6 DRMBRIC DT, B e e ol
R (0.089), FHAEE (—0003) EHICE BB 0235 0.150
= e o HH 0.135 0414
<, HEEREEDEN G, : ke 0356 0026

Kic, Btk 2 EROMERT Hb B EungT =l 0227 0.166
\ _ ' Mgk 8B (TIBC) -0.207 0. 208
o i = by

Hb bl iz L e C#E (B = 1) LZhMY FERGRAMUBC) 0359 . 0.024
FleUhEE Lg% DE (B<1) K7E I3 B2 (TP) - 0.047 0. 780
L, ML, CBSZ, DER Y L RS - 0.096 0.564
. . B Iin. Bk -0.301 . 0.062
Thol, MHHOEEERICHERRRD SR BHb - 0.093 0.574

Bivkeroedd, igE#kis KU UIBC LCﬁEﬁ
ERHI (F2). UL, BiEiHbfExrs
%Gfﬁmﬁiﬁlﬁsﬁﬁﬁ{[ﬁk%bi&”&bBh?&ﬁ‘ci’._o g ki J T UIBC & 8 aaﬁﬁﬁafaﬁat #EBS '
B FNFI 0356, — 0.350 8L, HEDMICI, EEJ’MHBQEML#W&J%N?&@% (FED,

EE ‘

E TR BRI RO R E L 53 &3 SHANEC B IBE80B Y, BEO QUL EERT
5 e ORST SN EE D, YB3 A RROHInSE, AL OEN T 600
~ 800 ml THBH, 1,000 ml L FHUT ZIEMEH B3 Y E-‘E%h.ﬂ#é[ﬁléﬁm%@]ﬁﬁ“%t&bk
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B OB SR TH B BAl, AEICHL T 400 ml 08 SMFfETT - T 555, MR
BATLNETORFMEL 400 ml DL ER - TN D 9, 800 ml Y EORF A fThizi &) AR
IF G EERBROMESS L a A OEHATEY, Rk 3E8NFEFESELEHICE, +0%
B L 2 5E88ND 5, FREANFERIFRFHNTSED, K7 0EHEEL, #EREIR
HTHSONREMNTTHET, BRIERME MMMz 5P TESEH, BEOR
RIS F A ORENBIET 2T LR LI KO HI2 RS B2 10 IESGLH 5, ifE
BOFMC IO TRINEIRT RS 800 ml U bR E L2 &S5 HEcE U AnRoF /2L
CFW 1AM E TRAZETT, HbEOETHIELALEDLN AL NS @ELNEE D, —
FE, Lo H - TEMET 400 mlBFin# U B 2iiic BT 100 Yo R i 25 E
WTELWS|EY bHY, FTHRRBENE S B BATE 100 mi O L HRIH R
LB LTEEMERR 100 %E L O ERICHERTESRLELBND,

BHIRO S EHEE o THRMMPICERER L UCHET 20 BY 2 Hii, %85?%@” fi
B ADERMRMREERR, 2mSicBETSL 1H30~40 nl TH5 0, Ebic, HkE
MDD 2 & RMEREE FRBEA S ~ 6 B ETAETS W, chbnc krbit, 2HEMD
i AmEEICE oA THEE &2 FEL LN, UL, SEREL & 47 FF 400 mi
Rilnts 2 BRI TFZRICTTO Hh HICEE Lz b DR s FloR TH- T T &b, BRFCE, Rio
5FRE COMPD 2 EEL BB T EHAEE LN EEL SNE, EHED DA LEHD,
FHRTEERCT DT LI TERM o7, FRINFIO Hb EOECEFIOS B B o128 Ly
5, $RUHTHb EMEWVIE ERIBREMAETIE T 2 RN RS E N, TAUE, BREHERINE
Fx, BriufRis 1~ 2 AORED S EEBREOTEN BRSNS LS HEELORE 2 L —#
T3, COBHE LTEMBETIE, HMOROEE L L TROEOHARELY AaRLsF v
BWESEND S LHEX SN, UL, SciE, TUROELF Ve & EICHR L5 5%
ETHD, CHOSENIE, DB 2EMEHEILT, Rildi Hb B @ EM L, mEfksL T
UIBC e B ZAZEDE, 7o UF VECRERAIRD AL o5, FOTEEE D HH
- 48.9 ng/ml TH - =D L CHTIE65.2 ng/ml LEWEAH -/, Thidk, BEMBHEDHHE
o b EOEIEILEND, ReCEHET 2D EFEREELNEFRT 2 TSNS 5, FnESE
- Bl ERC R -HaRERERS LTy 0T, RnmOEREESEFHTATEERPTNES KK
Hbhah, BoREAZNGYD, Rl HEEROS W EEON DO RINEN 1o i
CEHNBERO—DELTELZLNS, £, CHORIMETHb{id DBOZNEAEENKL, B
LRI B o 1o C LI bEX TEEFMIE Hb ERICRIFITE CO B ARENEZ 55 L L
%@mﬁmﬁa&mﬁﬁﬁi%W%ertmtmwaﬁuuf%tﬁotoggk@ﬂ%@w%-
LT, %@MGCﬁ‘Q‘%& DESARNTTMETS C EBNOEEL EE LD EERLD,

o=
Wi

e 2 BRI 400 ml OFM% T - 7EFIC ST Hh fiEE I EEE2 B LIETRFICOWVTHEE
L7z, FR30 Hb {E & sk Hb EEfEEEIC S8R5 X T AT RS E his, '
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