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EMEXS 19~19 20~29 30~39 40~49 50~50 60~69 2t
haEsE:  Bi 200 HAM 1,091 286 346 550 517 210 3,000
S|4 8 0 5 5 15 1 M
| CAEE 07 0 14 09 29 05 11
400 HGAM 1,040 4464 568 - 5198 3659 941 20985
FE¥ 5 14 21 29 30 18 117
. FEE 05 0.3 0.4 0.6 0.8 19 0.6
“it 200 HGAN 2240 3,139 2938 - 1976 1,904 689 12,877
Ry 399 602 689 448 239 67 2,444
COFE® 178 192 235 228 126 9.7 19.0
400 HEAM 601 1,923 2097 1,923 1,771 523 8838
TEy 110 446 588 582 198 36 1960
: FAE 183 232 280 303 11.2 69 222
Hb¥:  $B¥ 200 HHAK 1050 298 340 421 448 224 2,781
FEY 7 1 1 4 5 '8 2
 FEE 07 03 03 10 11 36 09
400 HAM 1,147 4,183 5510 4832 3373 923 19,968
FE% 2 9 17 24 31 18 101
FEE 02 02 03 05 09 20 05
L 200 EAM 2422 2579 2825 . 1762 1,510 612 11,710
TEp 461 425 593 386 140 64 2,069
FEE 190 165 210 219 9.3 105 177
400 A% 601 2038 2286 1,786 1,584 499 8,79
CFEH 176 454 596 467 163 33 1,889
FE®E 203 223 21 21 103 66 215

2 ttlia&rs;:zfﬂbim:; BVVRRIERDOHLE
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HE 1 1
at- 84 54
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I 3 2
it 47 52
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x4 L | 12g/dL&k¥#5, 10g/dLEL Lo#immE
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ROTEET D - 7~ Bit1,4724 , LHE7718IZD
T (R 2). Hb17.0g/dLE EDHEIE , 17.5>
Hb=17.0 : 30f1(3.0%) . 18.0>Hb=17.5: 3
(0.3%). 18.5>Hb=18.0: 3f(0.3%), 19.0>
Hb=218.5: 1#(0.1%) DEt37THT, WIFhi B
HETRMIIAS R o, 7, ROBKIEK
BERTH 7, '

9. NTEX2IEREOT -~ FRER
NEF2VEBALTOSEEAOT Yy — b
BRIELTOLEDTH 7=, 29, AXELT
BOREMREY L U CHORBEIMBIZL -7
(100%) . QEEEHLAMBTH 5 (74%) . Okl
FZIZHMEAR R T Z L THB Y H5(63%), &
ETH-7, REELTIOHTBLHBOLE
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o % % * %
Hb(g/dL)

' MCV ()  MCH (pg) MCHC (g/dl) MCV ()  MCH (pg) MCHC (g/dL)
160>Hb2155  93:4 32+2 34:£0 |
155>Hb2150 935 32+2 341 93:+4 32:+2 3B+1
150>Hb=145 923 322 31 92+3 321 3B5+0
M5>Hb2140  92%5 32+2 341 91+3 31£1 3540
140>Hb213.5 924 32+2 351 91+1 32+1 350
135>Hb=130 9246 322 340 904 31£2 35+1
130>Hb2125  92%5 32+2 3U*1 90+3 31+1 U+0
125>Hb=120  84%6 28+3 341 91+6 31+2 U£0
120>Hb=115  83%5 28+2 340 875 30+2 3+1
1L5>Hb211.0* 7730 2540 3340 83:+5 28+2 34:+0
1.0>Hb210.5 83+6 27+2 341
n=20 (*n=2)

EZ23R41(94%). QRIEIZKEL 2 H» B
(94%) . QF 1= I_ I BENLBIZ X - 72(69%) .
BETH7-,

x X

R A 5 IR IBHE & LV 5T B B

Ik AMAILEIL, WME£1.0525k%. 1.052
LAk (200mL) . 1.053LL E(400mL) & 3X 4L T
A[EEHETSLDT, BEANITRL LTS
DY VBELNESINSERETHD, mMAEEN
W% > TRREMES T DT >LHVERTY
5., LrLass, WEBERAMES LD

0.001F2ED /S VXN BB LAEEIN T

B9, —fIZ, RIMERAREER L, BETRAE,
KEBETRIELBENSTEE X TVEY, £S5
DRETIE, 10°CT20°CIZH L, 0.001~0.002{E
VMi#, 30°CT0.001~0.002B W MEinBehse L
TWa%, 72, JamesS5Pi3bEHED H A HbEE L
D & BOEHE (false-pass) BBV 2 4 3EBHL
o MES S, BIEDGMPIZH#EB L 7- 1fl e % 3
DEEMLTNIE, LD, #EN, ES5F-TE—
BLA-EENRBONAHVED HLAEENTH S
ZLI3HEBETH S, 50, ME~ES o filE
YB(NEF2Y)E2BALT2EBENIZHBD
T.RFOLEHR OB ERAOES» 6RA:,

ANEF iz kA HbRIEIL, AR mMEKEIEYX

BLOEBETEVEBENS D, & IZREMLL

ZEAREANS, THIBEOBMEDL BN TS
3910 Fi HEEECHOE THMAERBED
HEHREELENZRF L7, HEELHbE
DHBRETTIX, BHARE S 7-OME L HRT
IV, BRAREEEDRMIIZ X<, RITDR
MEETHEDOE R LV EBbhrz. BIEOVVR
3. BETHVEDO BB P L L AE T Y V{EL
NOBEESLEIENS, ’

HbEDOF[ AL, SfmEOHbEAMFL LTH
MRTEBILTHD, BEEAMEMNDIENTE
5, TOEBAMHIZE T, TERMFAEOH
12, 10g/dLEKHOBNRE S ANEBE D 10%8
S ABNBZENHBELE, RROLEETIE,
ERELUAOEHELS L ETOTIRBE NS DY
TH 55, HbiETI3HMEAZBRTE 30D TER
BRADZILABHII LN TE=. 7=, 100
~125g/dLDO F IS I ERIEMORBED 7 F/54 X
NTEF, Thbs, RO LEBERONS %
KB LTHBT2ILANAMETH S,

BB T, BHERMERNNLE (£ MAE) 38R
MLAEWZEIZE->TWAAH, HBEELETIZHLVE
EEsBATH LN TE LW, HbA2BIET S
ZeizkoT, 17g/dLEL LIZBHT3.7%I24 5
h, kficdsaohh o7z, $72, ThbidE
MERE, M/NERE, ARMERIEEHPIER T, HEH
(2 b L R)FRMERYNGE L & X 6h/-, Btk
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SEHbREN ERIEE £ LT, ERORM
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DIET, 105280 LidHb12.1g/dLEX L % . 1.053

BALi2Hb12.6g/dLL &R L7, &7, HbiED
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fhri iz BE12.5¢/dL, KE12.0g/dLT, Bt
- 0.5g/dLE 2 57, &7, 12.5g/dLLLT D BE#R
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Rim%dE 45| P33 8BII X wWEEILSN B,
HBbtH KUKEFDAO £V 2K L T, BB
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IRMERM & HRH 5\ 3 #5LEMME R & O
IZERVNHDHLEDBEBN DB, Zhid, > 7Y
Y IUHBARRYIZIRET, MFES+ RN, 2
BIEMBIZITHONBEIEROENZVEDORR
BRI TH D2, 7=, BRPD H. BIR
ZRE D ERMEERS LOWMELHBY,
MIMOPEE2RES SREIZ, KFL T, Mk
FRRE, ELFRE, BRERMERE’THN
T3, L, BAIEMRRTEIZ1953F M %
ENRBEIN TR, k4L B, BBPMAS
., NATREDOBAIZ & - Tt REgKEE % RO
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MOFEEEIZDOHLTIIE, BYIOFHESIZS 51t
HEHSRECOWLZSEHOON, —MICRBROR

MAFEEHE $B28% H3IF 2005.11

B, TOM, KERRIE L3 ROAEEE

MO —ETH D, LPEDL0mLER I T AL D

HE T, 19905 9.9%, 20004 18.1%, 20034
213%Th 59, WILIZE 32 1 L 2K
BHEL 2O LBOTHENTHS, VI ETES
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D BE - REOKE, ERAETERCER, W
REOERMABMBATE LV BEOBIzHVTY,
POTIZHEERLER (V- V) ARV

A, REEBHb A P2 ) o MS#E—3h, HE,

HAILK > T 3 RAMBII SR TH S, L
->T, Mty 7 — L EREIEOR R
E2HEOBEL-RBHEL TETHLLL, B
BAMEOMROMEEL LT, RODKREREREL R
PE.OAMFy s BBRBTERITSILEDY
2, HURORBIERICH OB LI RD T B M9,
P TR & 0 B Bl 8RS S 0 BLRUS R L8
EORRTH S, LLESS, Mt 5 —icku
THHbEA RRICHA L, ERALFEIZE -
TRROMEBEDRELFIREETNETH 5,

N N :
1. BMOTEHZICHbEABA L2, XD
HERIZHELT, FABEE, BIEMARERL
CRERBEN T, '
2. HbH KUKRMERIBBOEB 3,6, %
DR M H s (400mL : 12.5g/dLEL E, 200mL :
12.0mg/dLEA b)) # FAAVWTELE A A 2 &t
HIBY L 7=, |
&I%ﬁﬁwﬁm$ﬂ%cﬁbf.ﬂwanac
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NTEI-, : '
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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

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

STUDY DESIGN AND METHODS: Venous samples
from 1513 potential donors who had undergone primary
CuSO0, screening using capillary blood (Hb cut-offs:
women, 125 g/L; 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 “true” 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 CuSQ,; 1.9 and 3.7
percent (women) and 1.5 and 0.4 percent (men) for He-
moCuse; 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 CuSQ, fails by
HemoCue.

CONCLUSION: CuSO, Hb screening gives large num-
bers of false passes, particularly in women. Using ve-
nous samples, the majority cormrectly 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 large
numbers of donors, every effort should be made to im-
prove the accuracy of Hb screening.

400 TRANSFUSION Volume 43, March 2003

otential blood donors who attend donor ses-
sions in the Trent Region (situated in the 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 CuSO,
test to continue with the donation process if they pass the
secondary Hb screening performed on a predonation ve-
nous sample using the HemoCue system.2*® 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 recently become concerned that some do-
nors are being bled inappropriately with these screening
methods, whilst others with an acceptable Hb level are
failing the tests. The purpose of this study is to determine
whether this is the case and how to quantitate the prob-
lem by applying statistical analysis to the primary and
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 Kingdom.
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study had been formally approved by the Trent Multicen-
tre Research Ethics Committee.

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

During quiet periods, n could be set at 1 so that every
potential donor could be approached. During busier pe-
riods a larger value of 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 CuSO, 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. ‘

A combined procedure that followed current practice
was also applied. Thus, respondents were initially
screened on the standard CuSO, test; those who passed
were deemed to have passed the combined procedure.
Those who failed the CuSO, 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 ANOVA
conducted for each of the women and men data sets with
various Hb counts as the dependent variable and age
category as the factor of interest.

The need to reweight was confirmed by both tests. A
chi-squared value of 54.88 (p < 0.0001, df = 10) in respect
to age distribution for women indicated that the test
sample was severely under-represented in the 17 to 30
years age range, whereas for the age distribution for
men, a chi-squared value of 18.60 (p < 0.046, df = 10)
showed the test sample was under-represented in the
20-and-under ages. For the ANOVA, 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 carried out by calculating the
stratified sample proportion of individuals possessing the
appropriate attribute, together with its SE. This propor-
tion is an unbiased estimator of the true population pro-
portion possessing the desired attribute.®7 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 converted 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 CuSO, 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
per L (women) and 135 g per L (men). Table 2 (women)

o TABLE 1. Results of CuSO, screening 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 percentage estimates, stratum weighted
by age
levels between men and women, data yog
for the different sexes were analyzed Women Men
or . Y i CuSO, Beckman Estimated Estimated
separately. Because donor characteris- result Coulter result  percentage = SE  percentage  SE
tics would be likely to vary considerably Fail Fail 12.4 1.3 3.9 0.7
between individual donor sessions, any | Fail Pass 6.3 09 1.8 0.5
: ; . Pass Fail 11.2 13 52 0.8
sampling biases with respect to donor Pass Pass 701 18 89.0 : 11
age were adjusted by stratifying data for Correct classification (%) "7 825 ~ 930
both men and women into quinquen-
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TABLE 2. Results of screening tests for women compared with Beckman
Coulter baseline Hb level of 120 g per L: population percentage
estimates, stratum weighted by age

' Beckman CuSO, HemoCue Combined

Screening test Coulter Estimated Estimated Estimated
result test result percentage SE percentage SE percentage SE
Fail Fail 6.0 1.0 6.0 0.9 5.3 0.9
Fail Pass 12.7 13 37 0.7 24 0.6
Pass Fail 1.9 0.6 1.9 0.6 27 0.7
Pass Pass 79.4 1.6 88.4 1.3 89.6 1.2
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 welghted by age

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

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 CuSO, HemoCue Combined
Screening test Coulter  Estimated Estimated Estimated rals, as well as permanent loss of do-
result test result percentage SE percentage SE percentage SE nors. Additionally, cut-offs need to be
Fail Fail 22 0.5 20 0.5 1.7 0.5 set to maximize donor safety but be
;:is . :::ﬁs ?g 3'2 ?'g g'i ?‘2 3'§ balanced against the system’s ability to
Pass Pass @30 09 92 07 93 07 | collect an adequate blood supply, a
Correct ' . particular concern when trying to ex-
HH H 0, - . . .
classification (%) 95.3 98.2 98.0 clude women with iron deficiency. Hb

and Table 3 (men) give the results of the individual
CuSO, 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 deleterious effect
on the efficient running of many donor sessions, particu-
larly busy ones. As a result, the test sample was not rep-
resentative of the donor population as a whole. This, and
because of clustering of sessions, made it important to
reweight the data so that the test population truly re-

flected the whole donor population with regard to factors-

that affect screening outcomes, such as age and sex. Re-
weighting necessitated expressing the results in propor-
tions (percentages) rather than as raw figures.
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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.2°
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
blood donors for many years. It is fast, inexpensive, does
not require a venous sample, and, although rigorous
training and constant monitoring of session staff is nec-
essary, does not need trained laboratory personnel. It
does not, however, give a quantitative result, has a sub-
jective endpoint, is difficult to quality control, and
presents problems with the disposal of biohazardous ma-
terial.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.!4

Initially there was concern 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 CuSO, 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 CuSO, 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 CuSO, test in
Tables 2 and 3 are due to the higher cut-off settings.)

Tables 2 and 3 show that, had it been used in isola-
tion, the HemoCue procedure would have classified 94.4
percent 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 HemoCue 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’>15 with all technologies and are thus unsuitable
for secondary screening of blood donors.) Taking a ve-
nous sample from each person before donation could
prove unacceptable to donors, slow down the donation
process, as well as increase costs. Many studies have
shown the excellent correlation between HemoCue and
standard photometric methods in the laboratory,4-1® and
indeed we found the same in a prestudy evaluation of the
analyzers used in this project. (In addition, HemoCue has
a theoretic advantage over other photometric methods in
that it incorporates a turbidity control, allowing more ac-
curate results on lipemic samples.?) However, previous
work has shown that accurate measurement of Hb level
using the HemoCue system is difficult to achieve in the
field.'92° There are several possible reasons for this; they
include inadequate mixing of specimens,’® sampling
techniques, and operator performance,?® rather than
problems inherent to the methodology, and studies have
shown that meticulous attention to sample mixing, mode
of filling the cuvette, and continuous monitoring and
training of staff can help to improve performance.??

Tables 1 through 3 show that the CuSO, and Hemo-

ANALYSIS OF BLOOD DONOR Hb SCREENING

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 has been recognized previously, and it was
suggested that such differences in screening-test perfor-
mance can be explained by the distribution of women
and men donor Hb levels relative to the cut-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 g per 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 inappropriately bled were contacted and
informed.

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

In summary, compared with HemoCue alone, cur-
rent practice trades off a slightly higher false-pass rate
against a slightly lower false-fail rate, and so is still rea-
sonable in spite of the error rates in the 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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Bk 2 0.168 X (FEm)3+0.05 X A E ke) +0.444

- BROEE(CBY) @ =
® ) ® EZHE : 0.25 X (B m) 3+0.063 X {HE keg) —0.662

(CBV—0.4)

= Btk T RIHYME @a BV

= HlTHWE @d) x

- BT BHME (@d)
10 BTHLE (d)y

#IE RTHLE (gar)
21 BTHO{E (et

K1 aBLUTBOHEIHAE

a - FRifn#FHI Ho EORMAT Hb M 2814
B ERIL - WERT Hb [EOFRMAT Hb IS T 2814

F1 AEBIUBHOBEYER L RMaTHRERE

ARt BEE

(n=22) (n=25)
Btk (B: %K) 5:17 8 : 17
FES () 23.1%6.9 242+3.9
g5 (cm) 162.1+7.9 163.8+11.1
thE (ke 53.9+73 57.7+13.3
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FEIREEAEBRE(UIBC) (uesan  1934+53.9  205.0+407
i R E B & (TP) e/ 7.1+04 7.1+04
VAN % (X104 1) 214+56 23.4+53
M 1 BREL (X102 1) 544+11.2 62.2+142
£ ML ATHLE (g/d) 133+12 %k 143*+13

* p<0.01 (Mean+SD)

ARE: aH0.035 I LN /-8
BE . a DEINA 0.035 K TH -l HE

12 138 g/dl THH DT, aDFHE 0894 &5, %z, EHOWER Hb {Ei 12.8 g/dI T
HolDTROVHIZ0929 L0, HERLED (f—a) &, Wit 2 @B TTE 0035 FELT
W kiLhB, TDTEDD ab0.035 U ERMUEEEZ ABLL, 0035 KETHhoEER
BEfL UTHEMREI L7z, ABRE 224, BRI 252 THY, BEOBLE, £8 S8, fAHEICE
BEEIRDOENED - T, AEMOMEHRE, 7 V¥ /fE TIBC, UIBC, TP, Plt, WBCIK
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CE DEE

(n=5) (n=42)
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REAFNSAESEHE (UIBC) (nesan  172.8£86.3 3k 202.7+41.0
miFREE A& (TP) (g/dl) 7.0+0.4 7.1+0.4
IR (X104 u1) 20.2+8.1 22.8+5.1
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* p<0.05 (Mean=* SD)
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B I BR 3K -0.301 0.062
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BT ZFNFN0.356, —0.350 £{E<, BHEOMICIE, FUEEERLMEDONZM - (F3),

EE
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R E MM HRETH S, FAE, RECHL T 400 ml O 8 CfifFfzEfT-> T35, fifEsic
BOTLMWFIOITIME T 400 ml BEFIE K-> T 59, 800 ml M EDOFMAEfTFTHANLETY AR
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HlZ L 2 RERNSZ ., SHREARFRIFEFNTHY, KEHP0OEBEREL, BEREER
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BLOOD 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: A total 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
(females). Hemoglobin level, serum ferritin, and soluble
transferrin receptor levels were measured before each
donation.

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

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
donors.®! 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 female donors is still open. In
addition, controlled studies on iron supplementation in
male donors are lacking. Most importantly, no valid mea-

- sure of iron storage was used in early studies.'*'* Today,

serum ferritin and soluble transferrin receptor levels can
be routinely measured and iron status can be much better
assessed than previously.""" The logarithm of the ratio of

ABBREVIATIONS: Fe* = elemental iron as ferrous gluconate;
log(TfR/F) =logarithm ofratio of the soluble transferrin receptor
to ferritin concentration.
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RADTKE ET AL.

the soluble transferrin receptor to ferritin concentration
(log[ TfR/F]), which was shown to have a highly linear cor-
relation to body storage iron, is currently the most precise
measure of body storage iron available.’* 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 products con-
sisted of identical capsules in blister packs containing 1.5
mg pyridoxal-phosphate, 2.25 pg cyanocobalamine, 400
mg ascorbic acid, 200 pg folic acid, and 75 pg biotin with-
out (placebo) or with 20 mg of elemental iron as ferrous
gluconate (Fe*) (Phyt-Immun GmbH, Homburg, Ger-
many). Ascorbic acid was added to enhance iron absorp-
tion. Because most people believe in beneficial effects of
vitamin supplements, the other selected vitamins were
added for improved compliance. The form of iron used

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

meets the European Community criteria for dietary foods
for special medical purposes. The participants were ran-
domized to one of three groups receiving either 40 mg
Fe*, 20 mg Fe*, or 0 mg Fe* in two capsules once daily
for 6 months. Hb, serum ferritin, and soluble transferrin
receptor levels were determined before blood collection
at each initial and follow-up visit. Each male volunteer
was scheduled for a total of four visits, including a ran-
domization visit before the first donation at Week 0 and
three subsequent predonation visits at 2-month intervals.
The females were scheduled for a total of three visits: a
randomization visit at Week 0 and two predonation 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/dl,
informed consent

Visit 0 Visit 0
Randomization Randomization
Visit 0 97 assigned to 96 assigned to 96 assigned to 79 assigned to 79 assigned to 79 assigned to Visit 0
st 40 mg Fe*” daily 20 mg Fe”" daily 0mg Fe” daily 40 mg Fe* daily 20 mg Fe*" daily 0 mg Fe” daily st
21 dropped out 17 dropped out 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 I deferred
2 dropped out S dropped out 7 dropped out 9 dropped out 11 dropped out 7 dropped out
Visit 3 53 donated 53 donated 36 donated 56 donated 44 donated 34 donated Visit 2
1 deferred 1 deferred 4 deferred I deferred 0 deferred 6 deferred

Fig. 1. Flow of participants during study.
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determined by nephelometry using an automatic analyzer
(BN Prospec, Dade Behring, Marburg, Germany).

Statistics

Sample-size calculation, randomization, and statistical
analyses were performed using software (Stata for Win-
dows, Stata Corp., College Station, TX). Based on the
serum ferritin concentration, the required sample size was
determined to be 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 (SDY of 26 pg per L (males) or 22 ug
per L (female) for serum ferritin. Assuming a dropout rate
of 50 percent, we arrived at a final sample size 0f98 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(TfR/F) and included the iron
supplement as the predictor variable.

RESULTS

Males

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

IRON SUPPLEMENTATION IN BLOOD DONORS

days. Deferral from donation because of unacceptable
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 =9 vs. 2 vs. 3, p = 0.022; Fisher’s exact test).
Compliance was poor in roughly one-third of the male
participants.

In the male placebo group, the mean serum ferritin
concentration decreased from 35 pg 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 transferrin receptors rose slightly from 1.6 mg per L
to 1.7 mg per L (Table 2, Fig. 2). In the male 20 mg iron
group, serum ferritin decreased from 35 pg per L to 25 pg
per L, whereas the median ferritin value changed only
slightly (Table 2, Fig. 2); both the number of males with
depleted iron stores (25%) and the transferrin receptor
concentration (1.5 mg/L) remained neatly constant. In the
male 40 mg iron group, the ferritin (33 pg/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/P) 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 Other

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

40 mg iron 15.5 15/97 52 5/97 12.4 12/97 13.4 13/97

20 mg iron 18.8 18/96 6.3 6/96 16.7 16/96 3.1 3/96

0 mg iron (placebo) 20.8 20/96 6.3 6/96 21.9 21/96 11.5 11/96
Female donors

40 mg iron 8.9 7/79 25 2/79 10.1 8/79 6.3 5/79

20 mg iron 20.3 16/79 6.3 5/79 11.4 9/79 6.3 579

0 mg iron (placebo) 241 19/79 38 3/79 10.1 8/79 114 9/79

Volume 44, October 2004 TRANSFUSION 1429



RADTKE ET AL.

Females
TABLE 2. Serum ferritin concentration, number of donors with depleted
iron stores (ferritin concentration <12 pg/L), and logarithm of the ratio of Of the 237 female volun'teets (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, yielding a dropout
Ferritin (ug/L) Depleted iron stores log(TR/F) rate of 28 percent in the 40 mg iron
Visit number {mean * SD) (%) (n/total) (mean t SD) group, 44 percent in the 20 mg iron
Male donors group, and 49 percent in the placebo
40 mg iron .
0 3274275 26.3 20/76 1.54 + 0.51 group (p = 0.015; Fisher’s exact test). A
1 31.4+188 16.2 1gg4 1.47+£0.49 total of 69 (72%) of the female dropouts
2 30.2+20.8 17.9 10/56 1.50 + 0.51 . ; -,
3 3324267 13.0 7/54 1s2toss | Withdrew before their second visit
20 mg iron (Table 1). The mean interval between
] 34.7+36.3 253 20//;9 1.48 £ 0.48 visits was 88 days. Deferral from dona-
1 33.1+33.3 21.8 17/78 1.46 + 0.44 s
2 30.2£327 254 15/59 147+ 045 tion becau§e of unacceptable dropout
3 250 +19.8 245 13/53 1.52 % 0.47 concentration values (<12.5 mg/dL)
0 mg iron (placebo) occurred in 13 of 546 visits (2.4%). This
0 35.1+ 324 19.7 14/71 1.55 + 0.50 ; ]
1 27.5+27.9 309 21/68 161045 | Wasthecasemore frequentlyin thepla
2 24.9£24.7 29.8 14/47 1.60 + 0.52 cebo group than in the 20 mg and 40 mg
3 2144275 53.9 21/39 1.67 + 0.53 iron groups (n =10 vs. 2 vs. 1, p=0.001;

Fedrgalrggdﬁggrs Fisher’s exact test). Compliance was
0 19.3+ 15.0 30.4 26/66 143+065 | poor in roughly one-quarter of the
1 285+ 19.8 16.2 10/66 1.26 + 0.49 female participants.

‘ 202mg o 314£194 140 8/57 1.29 + 0.54 In the female placebo group, the
0 20.0 + 32.3 54.6 30/55 1.38 + 0.46 mean concentration of serum ferritin
1 233279 451 23/51 1.36 £ 0.42 decreased from 18 pg per L at baseline

. slg ron (placebo) 23.5 + 26.1 34.1 15/44 1.35 £ 0.49 to 15 pug per L at the final visit, the num-
0 17.7 + 15.0 48.9 23/47 139+ 0.65 ber of females with depleted iron stores
1 176+ 14.5 44.2 19/43 1.40 +£0.42 (ferritin <12 pg/L) remained constant
2 151£123 8.7 19/39 1854066 (49%), and the mean soluble transferrin
receptor concentration rose from 1.4 mg
per L to 1.6 mg per L (Table 2, Fig. 4). In
the female 20 mg iron group, serum ferritin increased
Males Females

log (TfR/F)

Le?

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

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(TfR/F).

1430 TRANSFUSION Volume 44, October 2004

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 nearly constant (1.4 mg/L). In the female 40 mg
iron group, ferritin concentration rose from 19 ug 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(TfR/F)
value increased by nearly 0.09 per donation in the placebo
group (Table 3), but decreased by roughly 0.06 and 0.12,
respectively, in the 20 mg and the 40 mg 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 |Og(TfR/F) other vitamins may play any role in this

Predictor - Coefficient 95-percent confidence interval p value context is speculative. The only reason

Ma’;"(e) l?'lc;nlgresz* -0.074 -0.121 to -0.028 0.002 for in‘clu$1ing these vitamins in t.he

40 mg Fe?* ~0.118 _0.168 fo —0.068 <0.001 investigational products was our desire
Constant 0.091 0.058 t0 0.123 <0.001 to improve the compliance rate.

Female donors In the present study, we monitored

20 mg Fe -0.150 -0.238 to —0.061 0.001 " ;

40 mg Fe?* -0.209 ~0.292 to -0.127 <0.001 ferritin and soluble transferrin receptor

Constant 0.086 0.018 to 0.153 0.012 levels as well as the logarithm of the

TfR/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, body iron of

100 ° oo ° ° ;‘,' blood donors was assessed mainly by measuring serum

4 a ferritin."**” However, this variable is somewhat unspecific

S e 3 g_ and may give false-high results in the presence of various

‘? ° . g underlying diseases.” In fact, if ferritin had been the only

= ot To® E;T s T 1o § variable used for assessment of body storage iron, the

& H 8 effects of 20 mg elemental iron in males would have been

‘#~ é_% 13 underestimated in our study.

e Interestingly, the number of side effects in the two

1 0o __® ° 0 groups treated with iron(Il)-gluconate was only slightly

012 012 012 012 012 012 higher than the number observed in the placebo group. In

40mg.20mg Omg 40mg 20mg Omg particular, the incidence of gastrointestinal side effects in

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 femnale donors.
Attempting to elucidate this complex issue more precisely,
we monitored the logarithm of the TfR/F ratio as a mea-
sure of body storage 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 females. 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-

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, bioavailabity of carbonyl iron is
slightly lower than that of ferrous salts,” but side effects
seem to be comparable: The incidence of gastrointestinal
complaints for both preparations was reported much
higher in two previous studies, probably due to the sup-
plementation with higher doses of iron.**' The utility of
iron supplements for 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
times a year.
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Mid-America Division

American : ' Badger-Hawkeye Region
Red Cross ‘ : Heart of America Region
o Midwest Region

North Central Regibn
Dear Parent or Guardian,

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

Please read the attached forms: “What You Must Know Before Giving Blood” and

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

We support each student’s willingness to give blood and ask that you offer your encouragement
too. Much like voting and driving a car, the opportunity to donate blood and save a life has
become a right of passage for thousands of high school students. Becoming a blood donor is a
very personal decision, and we understand that parents and students may be somewhat
apprehensive about taking this step. This is completely natural, so we want to provide you with
some additional information about donatlng 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:
e Get a good night’s sleep before the blood drive.
e Eat well and drink plenty of fluids in the days leading up to the blood dnve, especially
the day of the drive.
Drink at least 16 oz of caffeine free fluid (2 cups) 3-4 hours before the donation and after.
e 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. ' '

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

You should be very proud of your son or daughter’s decision to donate at the upcoming drive.
Please help support this act of generosity by completing the consent form prior to the drive. If
you are not currently a blood donor, please consider making an appointment for yourself. For
more information call 1.800.GIVE.LIFE or visit our website at givebloodgivelife.org. '
Sincerely,

Batcd ¢ g P10

. 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
o Ensure the region-identifying informatioh is on the form.
o Instruct the parent/legal guardian to _
e Print the name of the son, daughter, or ward in the space provided.
o Print his or her name. | |
¢ Sign the consent form.

‘e Date the consent form.

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

Revision History

Revls_lon' .
Number “ Summary of Revisions
1.0 Initial version
1.1 Developed and released prior to revision history requirement
Revised instructions for completion of form
1.2
Reformatted signature, date, and WBN lines
American Red Cross Biomedical Services Instructions - Page 1 of 1
Form: Informed Parental Consent for Persons Not of a Legal Majority 14.4 frm005 v-1.2



American Red Cross Blood Services . ‘ Region Name
‘Washington, DC 20006 ] City/State/Zip

Informed Parental Consent for Persons Not of a Legal Majority
Informatlon

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:  (800) 448-3543 (Press Option 6)
Hours of operation: M-F: 8am-9pm, Sat: 9am-1pm, Sun 4-8pm

Parental Consent

1 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” describing additional
test procedures and any research-related attachments.

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

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

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

majority.

Donor Name [son, daughter, or ward] (print)

Parent/Guardian Name (print)

Parent/Guardian Signature Date: MM /DI /vy

WBNDIN > | I
American Red Cross Biomedical Services ‘ Page 1 of 1

Form: Informed Parental Consent for Persons Not of a Legal Majority 14.4 frm005 v-1.2-
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WHAT YOU MUST KNOW ABOUT NAT

Possnble Use of Donor Information and Blood Samples in Medxcal 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:
o Studies relating to testing, storing, collecting and processing blood to increase the safety of the
blood supply.
e Studies of new test methods for mfectlous agents carried in the blood, like Nuclelc Acid
Testing (NAT).
e Studies of ways to recruit blood donors and to evaluate donor eligibility.

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

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

Confidentiality

American 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 information will not be released to other institutions for research
purposes without your consent. Your age, gender, general geographic location, and test results
may be used to evaluate important information about disease or donor recruitment, but this
information is combined with information about other donors and not identified with you.

While study results may be publlshed 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 confidentiality of
donor identity.

Testing and Storage

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

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

American Red Cross ) ARCF6628-GAT (10/07)
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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 Follow Up Study
If your test results are positive or unexpected, Red Cross staff may ask you to pamclpate 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 fmd out sooner 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 r true positive infectious
disease result. If this happens, the blood that you donate will not be used for transfusion and there is the -
likelihood that you may not be able to donate again. If you are donating for a specific patient and have a
positive test result, your blood donation will not be available for that patient. If you are donating blood
for yourself and have a positive result, your blood donation may not be available to you.

Your Right Not To Participate :

You may refuse to participate now or at any time during the 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 notlfy the blood
collection staff before you leave the collection site. If you decide to withdraw in the future, contact the
Scientific Support Office at (301) 212-2801. However, test information collected before your
withdrawal may still be used or disclosed after your withdrawal.

Questions ' »

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

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

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

American Red Cross ) . ARCF6628-GAT (10/07)
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Thank you for
coming in today!

Accuracy And
Honesty Are
Essential

. What happens
when you give
blood

What to expect
after donating

Why we ask
questions about
sexual contact

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
mlght 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 staff.

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 deterniine if you are eligible to donate we will:
e  ask questions about your health, travel, and medicines
o .ask questions to see if you might be at risk for hepatitis, HIV, or AIDS
e take your blood pressure, temperature, and pulse, and
e take a small blood sample to make sure you are not anemic.
If you are able to donate we will: ' ‘
e  cleanse your arm with an antiseptic. (If you:are allergic to Iodine, please tell us!),
and
*  use a new, sterile, disposable needle to collect your blood.
While you are donating: (the donation usually takes about 10 minutes)
« you may feel a brief “sting” from the needle at the beginning.
After donating we will give you
e  aform 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 after donating blood, a small number of people may have a(n)
o lightheaded or dizzy feeling
e  upset stomach
e . black and blue mark, redness, or pain where the needle was, and
> very rarely, loss of consciousness, or nerve or artery damage.
We will give you a numbser to call to report any problems or concerns you may have following your donatlon

Séxual contact may cause contagious dise;ises like HIV to get into the bloodstream and be spread through
transfusions to someone else.

Definition of “sexual contact”: : »
The words “have sexual contact with” and “sex” are used in some of the questions we will ask you, and apply
to any of the following activities, whether or not a condom or other protection was used:
e vaginal sex (contact between penis and vagina) '

¢ oral sex (mouth or tongue on someone’s vagina, penis, or anus), and

e -anal sex (contact between penis and anus).

Continued on back

page 1 of 2
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What You Must Know Before Giving Blobd, Continued

Persons who
should not donate

Ineligible doners

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
straight 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 syphlhs 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 shanng
needles or syringes used for injecting drugs.

. » done something that puts you at risk for becoming infected w1th HIV

You are at risk for getting infected if you
» have ever used needles to take drugs, steroids, or anythmg not prescribed by your doctor
e arc a male who has had sexual contact with another male, even once, since 1977
» have ever taken money, drugs, or-other payment for sex since 1977
* have had sexual contact in the past 12 months with anyone described above
-e 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
Nigeria, since 1977.
« since 1977, received a blood transfusion or medical treatment with a blood product in any of these oountnes 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 fonger 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.

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 resuits, to health
departments, military medical commands, and regulatory agencies. Donation 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 results
that may disqualify you from donating blood in the future or that may show you are unhealthy. Your blood
will not be used if 1t could make someone sick. (A sample of your blood or a portion of your donation might be
used now or in the future for additional tests or other medical studies. Please tell us if you object.)

Though the tests we use are very good, they are not perfect. HIV antibodies may take weeks to develop after
infection with the virus. If you were infected recently, you might have a negative test result, yet be able to
infect someone. That is why you must not give blood if you are at risk of getting AIDS or other infectious
diseases. If you think you may be at risk for HIV/AIDS or want an HIV/AIDS test, please ask for
information about other testing facilities. Please do not donate to get tested for HIV, hepatitis, or any
other infections!

ARC F6628MW. (06/05) _ 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) page 3 of 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

Révlsion _ -
Number . - - Summary of Revisions

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

+ Placed into System 3 Document template

American Red Cross Biomedical Services - Instructions--Page 1 of 1
Form: CJD Information Sheet ARC F6628CJD 05/08




CJD Information Sheet + Amotican

Please do not donate if you—
e Since January 1, 1980 through December 31, 1996—

“-Spent a total time that adds up to 3 months or more in any country(ies) in the 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. mlhtary
that spent a total time of 6 months on or associated with a military base in any of the following areas durmg the
specified time frames—

From 1980 through 1990 - Belglum the Netherlands (Holland), or Germany
-From 1980 through 1996 - Spain, Portugal, Turkey, Italy, or Greece

o Since January 1, 1980 to present—
-Spent a total time that adds up to 5 years or more in Europe (includes time spent in the UK from
-1980 through 1996 and time associated with the military bases in Europe as outlined above).
-The European countries that are affected are listed below in Table 1 and Table 2.
-Received a blood transfusion in any country(ies) listed in Table 1 below.
-Received an injection of bovine (beef) insulin made in any of the countries listed below.

.o Everreceived—
-A dura mater (or brain covering) transplant during head or brain surgery.
-Human pitmitary growth hormone (brain extract).

e Any blood relative has had Creutzfeldt-Jakob disease. A blood relatlve is your mother/father, grandparent, s1blmg, »
. aunt/uncle, or children.
o Have been told that your family is at risk for Creutzfeldt-J akob disease.

If any of these apply to you, your donation cannot be accepted. If you have any questions, please
ask us. We sincerely appreciate your support. .

¢+ Channellslands ¢ Falkiandislands ¢ IsleofMan

¢+ England . ¢ Gibraltar ¢ Northern Ireland ¢  Wales : . '
Table 2
¢+ Albania . Hungary ' ¢ Poland
¢+ Austria + Ireland (Republic of) ¢ Portugal
¢ Belgium ¢ ltaly + Romania
+ Bosnia/Herzegovinas ¢ Kosovo (Federal Republic of ¢+ Serbia (Federal Republic of Yugoslavia)
1 ¢ Bulgaria Yugoslavia) ¢. Slovak Republic (Slovakia)
¢+ Croatia ¢ Liechtenstein + Slovenia
¢ Czech Republic ¢+ Luxembourg ¢ Spain
¢+ Denmark ¢+ Macedonia ¢ Sweden
¢ Finland + Montenegro (Federal Republic of 4+ Switzerland
¢ France Yugoslavia) ¢ Turkey
¢+ Germany ¢ Netherlands (Holland) ¢ Yugoslavia (Federal Republic includes
¢+ Greece ¢ Norway Kosovo, Montenegro, and Serbia)
. HH
American Red Cross Biomedical Services Page 1 of 1
Form: CJD Information Sheet . ’ ARC F6628CJD 05/08
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Please tell us if you are now taking or if you have EVER taken any of these
medications: .

Proscar® (finasteride) — usually given for prostate gland enlargement
Avodart® (dutasteride) — usually given for prostate enlargement
Propecia® (finasteride) — usually given for baldness

Accutane®, Amnesteem®, Claravis®, or Sotret®, (isotretinoin) - usually given for
severe acne S

-O0o00o0oa0

(]

Soriatane® (acitretin) - usdally given for severe psoriasis

O

Tegison® (etretinate) — usually given for severe psoriasis

0O Growth Hormone from Human Pituitary Glands — used only until 1985, usually for
children with delayed or impaired growth

I:l Insulin from Cows (Bovine, or Beef, Insulin) — used to treat diabetes
O Hepatitis B Immune Globulin — given following an exposure 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.

O  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: : ' ’

¢  Clopidogrel
e Coumadin (warfarin)

s Heparin
¢ Plavix
¢ Ticlid

o Ticlopidine

American Red Cross Biomedical Services May 2006 Page 1 of 2
Job Aid: Medication Deferral List 14.4.32021 v-1.1
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IF ‘YOU WOULD LIKE TO KNOW WHY THESE MEDICINES AFFECT YOU AS A
BLOOD DONOR, PLEASE KEEP READING:

e Ifyou have taken or are taking Proscar, Avodart, Propecia, Accutane, Amnesteem, Claravis, Sotret,
Soriatane, or Tegison, these medications can cause birth defects. Your donated blood could contain
high enough levels to damage the unborn baby if transfused to a pregnant woman. Once the
medication has been cleared from your blood, you may donate again. Following the last dose, the
deferral period is one month for Proscar, Propecia, Accutane, Amnesteem, Claravis or Sotret, six
months for Avodart and three years for Sorlatane. Tegison is a permanent deferral.

e  Growth hormone from human pitultary glands was prescribed until 1985 for children with dela'yed or
impaired growth. The hormone was obtained from human pituitary glands, which are found in the
brain. Some people who took this hormone developed a rare nervous system condition called
Creutzfeldt-Jakob Disease (CJD, for short). The deferral is permanent. CJD has not been associated

« with growth hormone preparatlons available since 1985.

e CJD has been reponed in extremely rare cases in Austrahan women who took gonadotropin from
human pituitary glands for treatment for infertility. Gonadotropin from human pituitary glands was
manufactured and distributed outside the United States and was never marketed in the United States
to treat infertility. Human chorionic gonadotropin which is used for fertility treatments in the United
States is not derived from human pituitary glands and is not a cause for deferral.

¢ Insulin from cows (bovine, or beef, insulin) is an injected m aterial 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” 18 transmltted by
transfusion. The deferral is indefinite. :

¢ Hepatitis B Immune Globulin (HBIG) is an injected material used to prevent infection following an
exposure to hepatitis B. HBIG does not prevent hepatitis B infection in every case, therefore persons
who have received HBIG must wait 12 months to donate blood to be sure they were not infected since
hepatitis B can be transmitted through transfusion to a patient..

e Unlicensed Vaccine is usually associated with a research protocol and the effect on blood transmission
is unknown. The deferral is for one year.

e Ifyou have taken Clopidogrel, Plavix Ticlid, or Ticlopidine in the last 7 days, these medications affect
the portion of your blood called platelets. If you are donating platelets, your.donated blood could
contain high enough levels of the medications that it could affect the quality of the platelets that you
give. Once the medication has been cleared from your blood, you may donate platelets again.
Following the last dose, the deferral period is 7 days.

e Ifyou have taken Coumadin (Warfarin) or Heparin in the last 7 days, these medications can affect the
blood’s ability to clot, which might cause excessive bruising or bleeding when you donate.
Therefore, we ask that you be off of these drugs for 7 days prior to giving blood. Following the last
dose, the deferral period is 7 days.

HHE

American Red Cross Biomedical Services May 2006 : Page 2 of 2
Job Aid: Medication Deferral List , - 14.43a021 v-1.1
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Abstract 3 _ .
. Among adverse ev_e_hts related to blood donation, vasovagal reaction (VVR)
occurs most _ﬁ'equéntly and its incidence comprises around 1% of donors. It is well 7
“known that thére are high risk populations who are susceptible to VVR, '
In order to decrease the incidence of VVR, we prepared pémphlets that
instruct donors to take rest for at least 30 minutes and to drink water after
blood donation, and hande’d thése pamphlets to 2 high risk group donors: ﬁrst-hme
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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 mcndence of VVR before and after handing the

pamphlets to donors, mild VVR decreased in both male and female donors. As far
as the mcxdence of severe VVR i is concerned, the mc:dence of VVR among

male donors did not change, though the incidence of VVR ‘among female
400mL whole blood donors and plasma apheres:s donors decreased sxg'mﬁcantly
The pamphlets that we prepared effectlvely decreased the incidence of VVR

but we must consnder other methods of decreasmg the mcndence of severe

VVR among young male donors :
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Table 1 Questionnaire

Question 1. Recently, 400 m! whole blood donations from. young persons (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 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 persons (high
school students) aged 16 or 17 have been discussed. What do you think of this idea?

@ Approve if he/she meets the criterta (body- welght 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 :

Ty —FREHRK (Tablel) B -LAL
(AIFAE), KW TEAL-BHEEHZRATD
Loz, BER—WNEDT ¥ 7 — MRAEHK
WA (BRE) HMKEL, BUL. #EEX
BizoWTH, ﬂﬁ&%ﬂk;%&l%mﬁb
B%i2 L Y ER L7

BMILERONRAEE LTH, BROEE (KE)
af@&%&mgwss%. BE 15 FROBRIE 2,
Rl B OBRE, 400ml BRIl & 557 HR M OBEE, Bl
RO 2002 EICERL-RAEEFROEH LB L
7o, FAZEHIRGIE 2003 4E 1~2 A & L7z,

ARAEICOVWTHEDBON L%, WHRH
BERUIZ, 400ml £ & A RIMICDOWT 7 0 AE
L, E512C, DB OVWTRBMERD A E
BliC, - A BRI ORI (400m! & 200m! £k
M) B b BB L 7248, B BIC OV TidBRmEE
DEBORAE I TR ol =B, HEROME
BEQLELESLTVAER-TH L], @
M7&UE% ST, GM6RUERST], @M%
o2V, GIR5E&TREVI(EMN)THY,
.QﬂéﬁmﬁtLT%JLL AREBSEICE
i Yk AAYAS '

2 -

1) 16 - 17 B 400m! BRI IZ DV T

FREEHB L OCHEERIT A, B, C, DHMEIC
337(84%), 383(85%), 167(84%), 290(73%),

BH1ITT B1%) Thot-. WAELEREOE

Mo a x4 % Table 2 IR Y. BRAETCOOQ
@DEREEIE, A, B, C, DEMHIZ 74, 55,
72, 70% T, BEMUE L Y 47k L (p<0.005),
@ [bhbhwv] i1« 25 42, 16, 22% T, B
BEAMBBEL ) %< (p<0005), CRIZABIVL
Bh ol (p<0025). —%, O [RHETIRL
Wwlidg 41, 3 13 8% T, A, BEWEC D
BL0 kol (p<0005). -

BRETIE, BREEHSA B C, DENI
83, 69, 83, 76% WML 7=2%, ZHizEHOD
D 32~50% B X UGN 8~36% HEREEICH
BL7-DThHE FOEEDHI16, 28, 10,
17% ~EBIL, @bbTheRoRmPLE. ¥
CEREAE,SOQIEDo DI, BED05%
EDED1%, @«ti@m 4, 4, 1, 1% L KT
Hoi.

BIREONSHBELZ AL L, BRRBETCEB
B3 A CEXD(p<0005), DEZARIVS
7 (p<0025), @TIHBEIIMBBEI YE LY
(p<0.005), ORZEILLEh o7,

Y, RN X BAABRNALNI-DER, B
REZORML 7 A, BE(p<0005) & CE(p<
0025)TH Y, A, BETOOOBSTH o1 (p<
0.005).

BRILERNC & 5 & (Table 3), C BEOMMED
i3 130 A(78%), % Lix36 A, DEDOBH YL 175
A61%), %Lit114 ATHoT:. CEDODY,
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Table 2. 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 groups. »

B group afte'r' A:. 'befo&’)tota]
ORNOREONNONNG] v
® (169 2] 27 8 1] 18 (48 ~
4 3 Y Y A e
fl o sl ol olo] e 7
|l ® |10 97| 3%%160" (42)
® 4] 0} 0} .1] 6] 11@®
aftertotal | 232 | 14 | 20 | 107 | 10 | 383
(%) 6] @ | (B @) |3 :

" 266 (69%)

A group after before total
o|lololole]| @
© |175] 6| 3| 7] 0 |191(D
b - 248
el @ | 628 1] 1|0 3 }(74%)
e | slolulz2]e] a2
L@ [ 3] 6| 6|4]0] e
® | 1] 070 21 4 ).
aftertotal {217 | 40 | 24 | 55 | 1 | 337
(%) 60 12| D [ae)| (0
| S SUU ——— "
281 (83%)
Change in opinion from @ to Q@) : 42/85 = 49%
®to@@B® : 1/4 = 25%
 ®t® : 2/4=50%
. after Y
before total
C group -
| olo|e|loje]| ®
©) 9| 2 21 21 0] 105 (63)
b : 120
ol @ 216 0j 0] 0] 80 (72%)
e | ool 7] 00| 7w
el @ 10014 2112 1] 2 (16)
1 ® 6] 0| 1] 3|l 2203
aftertotal | 117 { 9 | 12 ] 17 | 12 | 167
% |0} 6| D [a| @)
—
138 (83%)
Change in opinion from @ to ®@®) : 13/26 = 50%
®to®AD: 7/21 = 33%
®O® 1 3/21 ='14%

Change in opinion from @ to DO : 60/160 = 38%
B®to@®O®: 4/11 = 36%
®to® D Y1l = 9%
D group __ after: 4 {ibefore total
- olo|lalole| ®
@ |w| 2|2 .2]| 3].18 @6 -
o : AR s
el @ | 3lrfol 1]l 16, }(70%)
flo | ofol1fo]al 1@ A
o | 1foln| 1] am.
® 2/ 0{ 0} 616 24(3)3,.5_
after total | 201 [ 15-| 3 | 48 23290
(%) 69| (5] M an| @ -
‘ 219 (76%) L s
Change in opinion from @ to D@3 : 20763 =:32% -
OO : 2/24 = 8%

A group : Students in high schools giving mass blood donations

®to® i 624 5%

B group : Students in high schools notgiving mass blood donations

C group : Teachers in these schools
D group : Parents of these students

ZL.DEDODY, 2 LONEICHAEOERILE 4
72, 72, 70,. 69%. @liﬁﬁ 16, 14, 22, 21%,

lé%ﬁ%b%h&#of &ﬁﬁfﬁ%h%n
FRIL L) C@@» 5 BBA~EIL, REOMEIC
BHH 84, 81, 77, 2%, @K 411, 6, 15,

19% LY, @I CHOHH &L D BDOL LSS,

9% 22 o725, CEOLZLEDBOD Y IIEL
Liadorlz, BRIZIBANMADELIZD LRS- D
W CHROBMED ) OBRBEEEDBMO S (p<
0.025) TH-o7-.

A BORMARC X 2E%%, Table 4 1273
B 2 O BB 244 400m! & 200m! BRI Tt
K4 79%, 70% CETES o720, BWHIZLY
400m! BRIE D@D 59%, 200m! BRinFEDFho
46% VEBRBIEZE~NEEDY, BRAETIEIHRE I
%% 90%, 80% T, 400m! WILE D3 S HEIC
%< otz (p<0025). AILEBICL 2HARR
RIEEICED 5ND2400ml DFD L ) BEho
72 (p<0025, p<005).

2) 16 - 17 RORARMICOVT

B¥MEEH () i3 A B, C, DEIEIZ, 336
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. Table-3 Opinion and change in opinion concermng the acceptability of 400 ml 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.
» Cmﬁﬁ after before total mm&god _ after before total
onation | 0| @@ |®[®| ® donation | O | @ [@ [@[®@|
‘ @© [m]1]1] 1|0/} 83 o O {21110/ 2®
: —| 94 : 2
PMlo | z2]3] 0jojo 5 (4)} }(72%) Pl @ | ols|olo]o] 3 ®) }(72%)
flelolol7lo]lo] 76 Lo loflofololo] o
e sl 1|o{n}1 21 (16) O] 2002111 o0 5 (14)
® 6] 01 1] 2|6 1502 , ® [ofoflo[o]s 5 (14)
aftertotal | 95 | 5 [ 9 | 14| 7 | 130 caftertotal {22 | 41 3| 2|5 | 3
- (%) @@ {®]an| G ' (%) (61) (1) @ | 6 | a9
109 (84%) ' 29 @1%)
Change in opinion from @ to D@® : 9/21 = 43% Change in opinion from @ to D@ : 4/5 = 80%
- Ot : /15 = 47% '
®t® :2/15=13%
D group with after D group after
previous blood |- befure total without blood before fotal
donation (O RORNOR RONNO! » donation ONNORNCN N ®
® [1w7] o 1| of 2] 120 &3 @ (e8| 21| 2| 1] 71 v ’
b : 122 : : : 79
e| @ j 218 0 1j0o] 1® ) 2| @ | 1|aflo] o] 0] 5 (69%)
ol @ [ ofoft[o]lo] 1Y  fT@ [o]o]lol ol ol o@
el @ 5] 0o 22| 2] 30w el @ | 4fo0fo || 2] 200
| ® [ ojofo] a4l uE ® | 2lolo] 2] 7] uaqo
aftertotal | 1241 8 [ 2 | 27 | 14| 175 caftertotal |75 | 6 | 1 | 22 | 10 | 114
(%). @ G 1 M [as)] 8) %) j@©66)] 6| Q (19) | (9
%_’ — 7
134 (77%) 82 (72%)
Change in opinion from @ to@@@ 15/39 = 38% Change in opinion from @ to Q@@ : 4/24 = 17%
Bt® : 414=29% - B : 2/11 = 18%
T ®t®  :2/11=18%

Table 4 Opinion and change in opinion concerning the acceptablhty of 400 m! whole blood donations from young per-
sons before and after reading a document about 400 m! whole blood donations by 400 ml and 200 m] whole blood do-
_ natlons at survey in' A group.

' aft ' after
400.m! donation |~ 2 before total o0 donation - before total
o0 | ® ® (%) o0 | @ ® 6
DO | 10 2 | o | 102 Q2O | 137 8 o | 15 (70
beforel @ | 16 11 0 272 before| @ % 3 0 " 57 (28)
® 0 0 0 0 ® 1 2 1 4 (2)
after total 116 13 0 129 after total ‘164 | 41 . 1 206
(%) (90) (10) 0} (%) v (80) (20) (1),
Change in opinion-from @ to D@3 : 16/27 = 59% Change in opinion from @ to Q@® : 26/57 = 46%
' ‘ ®®2D: 1/4 = 25%
®to® : 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.

after
before total
A .
T o leleole]|e| @
@ (163} 4| 0] 81 0 | 17552
: . 230
blo | 32| 1] 3|0 mao }(68%)
I'Noe 5] 1wl olo| 2@
| @ |[31] 8| 3|64| 0| 106 (32
® 0|l 61 0} 0] o0 0O
aftertotal {202 39 [ 20| 75| 0 | 336
% |62 6 |1 O

| S —
261 (78%)
Change in opinion from @ to W@® : 42/106 = 40%

after ) before total
Coow T To |0]o]o]| ®
® j92/2]| 1] 3|0/ %06 |
: 109
Pl | 1/3] o]l oo 4@ }(66%)
o | ool 7]o]lo] 7@
]l @ |1 1| 3|19 1| 4@
- ® 310 (.11 11} 8 13 (8)
aftertotal | 115 6 | 12123 | 9 | 165
(%) VOIROREGREITING)

| S A ————
. 133 (81%)
Change in opinion from @ to @@® : 23/43 = 53%
Bt : 413 = 31%
®® : 1/13=38%

A, B, C and D groups : see Table 2

(84%), 385(86%). 165(83%), 292(73%) T,

B 1,178 (81%) THY, Table5 IZHIFE L%
REOHR 2, U A £3ERT. FAAETE, A
B, C. DBIBUCER 2568, 51, 66, 63% T, 400
ml BRI 2 REE & Y 4~T% P hed otz
2%, FROBENTH ), BRCIIMBEL ) Srdo
7z (p<0005). @ [bhbiv] 1% 4 32, 47,
26, 30% T, BEAMUBEL DS 5 72 (p<0.005).
®ORBRETIEEV]IIO0, 2, 8 7% LA4HKT
by, A, BEIIC, DEELYW o7 (p<
0.005).
BHGHICIE, OTRERL S 37~53% 25, ®
TiIF A, BEIIZELZLC,DETELD3IL, 5%
PEEREIIE 72205, BRAETOERIE

after - __| before total
B group
oloe|lo{o|e| @
® (162] 3| 1| 7| 0 | 173 45)
b —1 198
el @ 41 41 0] 110 92 }(51%)
I e 5| olul ol ol 16@
Y| @ | 62| 9] 4]103] 2| 180 47
® of 0] of 2| 5 72
aftertotal | 2331 16 | 16 | 113} 7 | 385
(%) 6 W1 @ )] @
’ 265 (69%) _
* Change in opinion from @ to Q@@ : 75/180 = 42%
: ®to® 1 2/7=29%
D group after before total
olojelo|le| @
® || 1} 1 4§ 11 163 (56)
Pl o | sj1zfo| o] o] 2m }‘(%s%%e) ‘
I o ol of 1] o]l o 10
Tl @ | 32] 1|0 (s3] 3| 8 (30
® [ 1{ o}lo | 3/15] 19
“aftertotal | 197 | 14| 2 | 60 | 19 | 202
(%) DG Wiy ™M
213 (73%) o
Change in opinion from @ to ®@®.: 33/89 = 37%
®to@@: 1/19=5%
: 3/19 = 16%

®to®

A, B, C, DEMEIZ 78, 69, 81, 73% =il
@4 22, 29, 14, 21% BA L, CHTIRG®
bbTrLBoRBA L. BREZE» 5GIZH
bol0it DED0OS% DH, ONZE LS,
4, 3, 2% Thol:. ZOKE, BAEOHNREM
iz, BREZECIEBHEIXA CH (p<00l,
0005) £9A4%, @TRBREMELD (p<
0.005~0.05), A #ix CE X Y (p<005) %o 7.
®TC, DEMSMZTRTOBBMICEZZDI:
(p<0.005~0.025). -
BB, BRHCL AAABRETNTORICAD
h, BRBEEIARECHEM (AR (p<001), B,
C B (p<0005), D #(p<0025))L, @IRFEIC
A (A, C,D B (p<001), BB (p<0005)) L7z
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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 Cand D groups,

C and D groups : see Table 2

RAERIIC% 5 & (Table6), CROBMMED

., &L, DROBRMEDY, % LECHREED
BRI %K 4 66, 67, 62, 66%, @it & 4 26,

25, 33, 26%, ®i3& 4 8, 8, 6, 8% T, BRIMLE

DHEIC L BEFRD LN ok. BRETHE,
B A& 482, 75 74, 72%, @3 & 4 14,
17, 20, 20%, Gt C BMIMED h OAFEA L <
5% Ik o 7288, HAECHMMEEIC X 22132

DoNgHolz. —h, BRCL2AAMENE

BIZ@EZdohi-0ik, C, DR DICHIMED b

DHT, FHEDOBRBROEM (p<0005, 0025)+@

DRL (p<0025, 001) B U CEBOODRL
(p<005) TH-7-.
ABOBMBEINC X 5EI% %, Table7 IZ5R7.

- C mbﬁ after before total “ﬁm]u]p . after : before total
Fiontin | O |@ O |@ O] ® dnaion | O [@ [@]@]®] @
© |B|1]|1]| 2|0/ 7769 © |2 10|10 2@6) '
Pl @ [ 1]2]0] o]0 3.2) }(65%) e [ol1]{ofolol| 1 }(26?;%)
e lolole|olo| 66 Hoelolol[1[olo] 13
el @ |1 f1fofis] 1] 30e el @ | 2lofz2]5]0] 9w
1o [ 3]lol1]1]s] w® | ® Jojloflo]lol3] 3@
dftertotal | 94 | 4 | 8 [ 18| 6 | 130 ~aftertotal | 22 | 2| 3 | 6| 3] 36
(%) 72 3| ® |10] &) (%) onj® @ |an|® | -
106 (82%) 27 (75%)
Change in opinion from @ to @@® : 18/34 = 53% Change in opinion from @ to D@3 : 4/9 = 44%
@@ : 410 = 40% : :
_ ©t9 @ : 1710 = 10%
D,gmupl\;wk;ha after - before total . _ ngo?l‘tol]:god after before total
Pionaton |0 @ |0 |@ | ®| & dnain | O @ |@ @@ | *
© [2]0o 1| 1| 1] %6 @ |1 ]o|'3|o0| 679 5
: 108 =
Ple | 6l6 o] o] 0] 2@ }(62%) Sl e | z2l6flo0]l0flo] s }(Z;f;%)
o fololi] ol o] 1w Hoelololo[o|o] oo -
el @ | Bl 1ol 2] 57 el ®. {9l o|o |22 30 (26)
® Jojolo| 3] 7] 1000 ® 11 0o ofs| 9
aftertotal [ 121 7 [ 2 |35 | 10 | 175 aftertotal | 75 | 7 {0 | 23| 9 | 114
- (%) (69) 1 @).| () | (20) | (6) _ (%) (66) | (6) ©[Co|® | -
' 130 (74%) 82 (72%) v
Change in opinion from @ to Q@®) : 24/57 = 42% Change in opinion from @ to @@ : 9/30 = 30%
®w® : 3/10 = 30% ®Oto®OD:1/9 = 11%

BTG O BB 313 400ml BRI E Tt 77% & 200
ml BILE D 64% X D% < (p<0025), BR/AET
i, 400ml Bk 1L & D@D 57%, 200ml B 1L & D
33% FRBICED -2 50, BEEORE I
B4 88% L 72% 27 7= (p<0.005) A%, S A%h
RPEETHo 20 40mIBRMBE DA TH -
7z (p<0025).

3) RAEERO®EHR .
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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 m! and 200 m! whole blood donations at survey in A group.
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(%) (88) (12) ()] (%) (72) (28) (0)

Change in opinion from @ to @@ : 17/30 = 57%
A group : see Table 2
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INTRODUCTION OF 400 ML WHOLE BLOOD AND APHERESIS DONATIONS FROM
AGE 16 AND 17 (HIGH SCHOOL STUDENTS) INTO THE BLOOD PROGRAM
—INVESTIGATION OF CHANGING OPINIONS BEFORE AND '
AFTER REVIEW OF EXPLANATORY DOCUMENTS—

Michiko Takenaka®, Tadashi Kamiya?, Sayoko Sugiura®, Hisami Ikeda®, Hirotoshi Shibata®,
Yoshiaki Maeda®, Kazuko Murakami® and Masaru Shimizu®
DKanagawa Health Service Association

2Japanese Red Cross Aichi Blood Center

9Japanese Red Cross Hokkaido Blood Center:-
9Japanese Red Cross Osaka Blood Center

973 apané,se Red Cross Fukuoka Blood Center

9Department of Laboratory Medicine, Kyorin University School of Medicine

4 ) .
J In order to obtain more blood for an increasingly aged society, a questionnaire survey was con-
ducted to discover Whether it would be socially acceptable to accept 400 m! whole blood (WB) and
apheresis donations for the blood program from young persons of the age of 16 and 17 (mainly high
school students), who are presently permitted to donate 200 m! WB only. We surveyed high school
students who did and did not participate in mass blood donations in schools, their high school. teach-
ers, and parents. They were asked to reply to the same questions before and after reading docu-
_ ments explaining both blood donation types. The total number of respondehts (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 “unclear”, respectively. One-third to one-half of those who ansewerd
' “urﬁclearh changed their opinion to “accébtable" after reading the documents. This resulted in an in-
crease of “acceptable” opinions to 77% for 400 m! WB and to 74% for apheresis. The proposal was
“declined” by around 10% or less in both questions. ‘ o '
It is considered that the introduction of 400 m! WB and apheresis donations from young persons
into- the blood program would be commonly acceptéd 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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Introductlon

In 1976,a WHO Working Group on the Standardlzatlon of Human Blood
Products and Related Substances (1) 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 (HIV 4) were
taken into account. This Annex contains a further revision of the
Reqmrements applicable to the quahty control of blood blood
components and-plasma derivatives.

A number of other WHO publications have dealt thh whole blood and its
components, among them guidelines intended mainly for blood
transfusion services (5). 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 quality-
assurance system based on the existence of a national structure that is
independent of the manufacturer and is responsible for granting licences
for biological products, defining procedures for product release and
setting 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 great deal of expertise and
considerable investment. Any country contemplating the establishment of
such an organization should carry out a careful cost-benefit analysis to
determine whether the investment is justified. A logical developmental
sequence for a comprehensive organization starts with the collection and
distribution of whole blood, progressing later to the separation of whole
blood into components and then the fractionation of plasmapools. Itis not
always p0531ble 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
personnel for trammg to a plant that is operating successfu]ly WHO may
be able to help in arranging such training.

One of the basic questions to-be answered by a country cons1dermg
whether to start fractionation of plasma is whether there is a suitable donor .
population of sufficient size to guarantee an adequate supply of source
material. It is not possible to set a lower limit 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 to maintain the fractionation
facility in continuous operation. '

" In a comprehensive organization, the greatest expense is that involved in
setting up the fractionation plant, but it is also possible to regard the
collection of source material and its fractionation as quite: ‘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 estabhshmg and operating a fractionation plant.

“The general prevalence of certain infectious diseases, such as various
* forms of hepatms and parasitic diseases, and of HIV infection differs so
markedly in different oeoorapmcal regions that each national authority
must decide for itself whether it is cost-effective to apply the most sensitive
test to each blood donation and whether it is feasible to collect suitable
source material. A brief protocol for the collection of source material is in
any case mandatory (see Appendix). Great empha51s should be placed on
the production of fractions by a process that experience has shown results
in the least risk of contamination. For example, immunoglobulin prepared
by the cold ethanol fractionation method of Cohn has a well established
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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

introduced or s1gmﬁcant modifications are made to an existing production
process, the process or the modifications should be validated or
revalidated by appropriate procedures, 1nclud1ng the use of marker viruses
and, where apphcable spec1a1 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 tothe
current state of knowledge.

Specral care and -appropriate measures approved by the national control
authority 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 appropnate for the product must
be efficient and reliable and proved to be so by monitoring.” Therinal
insulation must provide an adequate safeguard against a temporary failure
of reﬁ'lgeratlon Containers of liquid source materjal should be filled so as -
- to minimize frothing due to shaking. Because of the. potentlally infective

nature of these biological materials; suitable protection should be prov1ded
. agamst breakage, spxllage and leakage of containers. ‘ :

In these Requirements, the word “human” hias been omltted from the
names of products derived from human blood. Products of animal 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 requirements.

Each deals with a separate aspect of collection, processing and quality
control, but all the parts are intended to be taken together to constitute a
single document. It will not be possible 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 stnnoent may have serious consequences for the safety
. of the final product.

Parts A-D are divided into sectlons, each of which constxtutes a
recommendation. The parts of each section printed in normal type have
been written in the form of requirements, so that, if a health adlmmstratlon

-~ 50. desires, they may be adopted as they stand as deﬁmtlve ‘national
requirements. The parts of each section printed in small type are comments
or recommendations for guidance.

Should individual countries wish to adopt these Requlrements 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 reqmrements ensure at least an equal degree of
safety and potency of the products. It is desirable that the World Health
Orgamzatlon should be informed of ; any such changes.

Increasing demand for blood . products is resulting in the extensive
movement of such products from one country to another: Internationally
ted requirements are therefore necessary so that countries without
an regulatlons on blood products and related substances may tefer to
them when importing such products. :

International Blologlcal Standards and
Reference Reagents

Rapid technologxcal developments in the measurement of the blologlcal
activity of blood products and related substances require the estabhshment
of international biological reference matenals The first two such materials
(for anti-A and anti-B blood-typing sera) were established in 1950; and
further reference materials have been established since. A number of
materials are currently under mvestlgatlon for use in the preparauon of
new standards.

‘The: activity of blood products must be expressed in- JInternational Units
where an International Standard exists. WHO pubhshes a list of 'such
standards (revised from time to time and most recently in 1990) under the
title Biological substances: International Standards and Reference Reagents.

Definitions

The following definitions are intended for use in this document and are -
not necessarily valid for other purposes. ‘

Blood collection: a procedure whereby a single donation of blood is
collected in an anticoagulant and/or stabilizing solution.

Processing: any procedure that takes place after the blood is collected.
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Plasmapheresis, apheresis and cytapheresis: procedures whereby whole

- blood js 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 collectmg 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 outside after collectmn of blood from the
donor. .

Donor: a person who gives blood or one of its components.

Slngle-donor materials

Whole blood (sometimes referred to as “blood”): blood collected in an
anticoagulant solution with or without the addition of nutnents 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 portion remaining after separation of the cellular
elements from blood collected in a receptacle containing an anticoagulant,
or separated by continuous filtration or centnfuganon of antxcoagﬁlated
blood in an apheresis procedure. :

Plasma, frozen a plasma separated more than 8 h after collecuon of the

“blood and stored below -20 °C.

Plasma, fresh-frozen: a plasma separated within 8 h of donation, frozen
rapldly and stored below -20 °C (and preferably below -30 °C).

Plasma, platelet-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 tecovered from a wh‘ole blood‘ doﬁation.}

Ctyoprecipitated factor VIII:a crude preparation corltajhing 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: 1ed 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 approximately 0.6-0.7.



Red cells, washed: ted 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-ce]l preparanon containing
fewer than 1.2'X 10° leukocytes.

Red cells, Ieukocyte poor: a umt” of a red-cell preparahon containing

fewer than 5 X 106 leukocytes.

Red cells, frozen: red cells that have been stored continuously at -65 °C or
below, and to which a cryoprotective agent such as 01ycerol hasbeen added
before freezing.

Red cells, deglycerolzzeai frozen red cells that have been thawed and from
which glycerol 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:leukocytes obtained either by the separation of whole blood or
by apheresis and suspended in a small volume of plasma from the same
donation.

Large-pool products

Bulk material: plasma, powder paste or hqmd material prepared by the
fractionation of pooled plasma.

Final bulk: a sterile solution prepared from bulk material and bearmo the
corresponding batch number. It is used to fill the final contamers

In some countnes the final bulk s distributed into contalners through a
sterilizing filter. If the total final bulk i is not distributed into containers in one
sesston each of the filling lots is given a sub-batch humber. '

Filling lot (final lot): 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 appropnate) 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 comply with the requirements of
Good Manufacturmg Practices for Pharmaceutical (7) and Biological (8)

Products and in addition provide adequate space, lighting and ventilation
for the following activities where apphcable
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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 potential
donors.

¢ The withdrawal of blood from donors and, where applicable, the
re-infusion of blood components w1th minimum risk of contamination -

~and errors.

e The care of donors, including the treatment of those who suffer adverse
reactions.

e The storage of whole blood and- blood components 1n quarantme )
pending completlon of processing and testmg

e 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.

o The performance of all steps in apheresis procedures, if applicable

e The performance of labelling, packaglng and oﬂler ﬁmshmg operatlons
in a manner that prevents errors.

¢ - The storage of equipment.

o 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 wuth the more stringent requirements for
centres buiit specially for the purpose they must be adequate to.ensure the
safety of the -donor, ‘the colfected blood or blood components ‘and the staff
participating in blood collection. The safety of the subsequent users of the
premises should also not be forgotten. . :

| Equipment

The equlpment used in the co]lectlon, processmg, 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 (8) Products shall apply in every
particular.

The equipment employed to sterilize materials used in the collection of
blood or blood components or for the dlsposal of contaminated products
shall ensure that contaminating microorganisms are destroyed and shall be
validated for this purpose. The effectiveness of the sterilization procedure
shall be not less than that achieved by a temperature of 121.5°C main-
tained for 20 min by means of saturated steam at a pressure of 103 kPa
(1.05 kgf/cm? or 15 Ibf/in%) or by a temperature of 170°C maintained
for 2 h with dry heat.

All contaminated matenal should be -made safe before d:sposal Disposal
shouid comply with the relevant local laws.



Donors

. Tests: for- sterility aregivenin the “revised Requirements' for Blologxcal
Substances ‘No. 6 (Genéral Requirements for the Sterility of Blologxcal
.Substances)-(9, pp. 40-61). .

Personnel ;

An organization for the collection of blood or blood components shall be
under the direction of a desxgnated and appropnately qualified person
who shall be responsible for ensuring that all operauons are ‘carried out
properly and competently. The diréctor shall have adequate knowledge '
and experience of the scientific and medical principles involved in the
procurement of blood and, if apphcable the separation of blood
components and the collection of such components by apheresxs

The director shall be respon51ble for ensunng ~that employees are

'adequately trained and acquire .practical experience and that they are

aware of the apphcatxon of accepted good practlce to their respective -
functions. :

‘The dlrector 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, lncludlng techmques equipment,

procedures and staff.

The personnel responsible for the processing, storage, d1stnbut10n and
quahty control of blood, blood components and plasma shall be adequate
in pumber and each member of the personnel shall have a suitable
educational background and training or experience. that. will' ensure
competent performance of assigned functwns so that the final product has

' 'the reqmred safet) purity, potenC\ and efﬁcacy

Donor selection

- The provision. of bleod, blood compornents and plasma derivatives from
‘voluntary, non-remunerated donors should be the aim of all countries.

In selectmg individuals for blood donatxon it is most unportant to
determine whether the person is in good health, in order to protect the

- donor against damage to his or her own health and to protect the recipient

against exposure to diseases or to medicinal products from the blood or

“blood products. It should be recognized that 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 (see section 4.3).
Donors shall be healthy persons of either sex between the ages of 18 and
65 years.

In some countries, there is no upper limit tobthe age of the donor. With parental
consent the minimum age may be lowered to 16 years. -

Red blood cells from donors with glucose-6-phosphate dehydrogenase
deficiency, sickle-celf 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 control
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 denors should be certified as
acceptable, at the time of each plasmapheresis procedure, by a registered
physician or by trained personnel under the direct supervision of the
physician.

Those eligible for apheres1s donation include: (a) hea]thy 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 dlagnostlc or
reference purposes; and (d) persons whose blood may be used in the
preparation of certain vaccines. - :

When a potential donor does not fulfit the general criteria for biood donation,

the acceptance of her or him as a donor for a specific component of blood
shotild be at the discretion of the responsible physician. Where appropriate,
the physician should have access to an ethical commitiee. -

Donor education and selection programmes are intended to prevent
potentially infectious units of blood and plasma from being collected. It is
essential that such programmes are comprehensible and readily accessible
to all potential donors. .

To reduce the likelihood of transxmttmg 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 authority must
determine the appropriate exclusion criteria for the country concerned.

Persons in the following categories shall be excluded from acting as
donors:

— those with clinical or laboratory evidence of infectious disease, e.g.
infection with hepatitis viruses, HIV-1 or HIV-2;

~ past or present intravenous drug abusers;

— men who have had a sexual relationship with another man;
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— -men and women who have enoaoed n prostltutlon,

— those ‘with haemophilia or other clottmg-factor defects who have

‘received clotting-factor preparations;
- sexual partners of any of the above.

ln some countnes the sexual partners of those at nsk of transmlmng mfectfons
" are excluded from acting as donors for only one year.

Persons who have received blood transfusmns should be excluded from
acting as donors for atleast one year. =

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—blood donations shall not exceed once every

two months, w1th a max1mum volume in any consecutive 12-month period
of 31

A standard donation should not be collected from persons welghmg less

h thanSOkg
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-A standard-donation is 450 ml; an optimum -blood/antiooagulant ratiois 7 to 1.

The frequency of donation may have to be modified on an individual basis. In
general, premenopausal 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 frequently as whole-blood donors; and
 those who donate at a maximum of twice a week. The first g group shall be

accepted on the basis of the general criteria for blood donors.

The maximum volume of plasma that may be removed from a donor
during one plasmapheresis procedure shall be determined by the national
health authority, and shall depend on Vshether the plasma is obtained by
manual or automated plasmapheresis.

In some countries, the volume of piasma collected during a manual piocedure
is the quantity obtained from 1.0-1.2 | of whole blood. The volume of piasma
collected during an automated procedure depends on the equipment used.

It is difficult to specify the maximum volumes of plasma that can be safely
collected from donors 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.

Ifa plasma donor donates a unit of whole blood or if the red blood celis 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

-43
4.3.1

responsible physician of plasmapheresis at an earher date.
In general, plasma collected by therapeutic plasmapheresis shall not be

‘used for fractionation.

Medical his'tory‘

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 chromc
disease or who is receiving oral or parenteral medication, with the

- exception. of - vitamins, postmenopausal. hormone therapy or oral
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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 dlseases

Potential donors with a history that places them at increased nsk of
transmitting infection shall not donate blood or plasma for an appropriate
time perlod A donor shall be permanently excluded if one of his or her

_.previous blood donations was believed to be respons1ble for transmxttmg ‘

disease.

ln most countnes questions concernmg the s:gns 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 included. As a result of this assessment a. potentlal donor may be
~ disqualified.

Donors shall not have a hlstory of positive laboratory test results for

‘hepatitis or corresponding symptoms 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 stenle condmons)
within the previous year.

Acupuncture within the previous year may also presem arisk if not carned out
under sterile conditions.

In some .countries, potentlal donors w:th a history of vural hepatms orof a
positive test for hepatitis B surface ant;gen {HBsAg) or antibodies to hepatitis C
virus {anti-HCV) are permanently excluded. In others, such donors are

~accepted providing that recovery occurred more than one year previously and
that the reaction for HBsAg and anti-HCV in a sensitive test is negative.



The requuements concerning viral’ hepatms may be varied, at the
discretion of the national control authority, accordmg ‘to the local
epidemiological circumstances.

“The collection  both " of smgle-donor producls {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 chronic hepatitis B, hepatitis C or HIV

. infection higrer than that found in the general donor :population: Specific
approval may be given by national control authorities for the use of donations
from such populations t¢ provide piasma for me manufacture of hepatitis B
vaccme or hepatitis 3 imrrunogiobuin:

In areas w:th a low incidence of transfusion- transmltted dlsease whole blood
or blood components should not be used for transfusion i obtained from
source material collected in an area where there is a hlgh incidence of
blood-borne infectious disease.

Blood and plasma shall be tested for the presence of HBsAg, anti-HIV and
anti-HCV by the methods described in Part B, section 7.2; the tests used
should be approved by the natlonal control authonty or other 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 authonty to indicate that the
; ongmal results were non-specific.

“National health authorities shall develop policies demgned 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.

,ln countries where malaria is not endemlc donors of cellular blood products

*should have a negative history of mafaria exposure dufing the previous six
months and a negative history of clinical malaria; or a hlstory 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 malana is high among both donors -
‘and ‘recipients, except when blood products are required by visitors from
non-gndemic areas. -Malaria history is not pertment to plasma donation for
source material-that wm be fractionated.

Partlcular attention should be paid to skin decontammauon procedures
before blood collection. .

Many parasitic, bacterial and viral diseases, including - trypanosomiasis,
toxoplasmosis, syphilis and brucellosis, can be transmitted by biood.
Precautions shoud be taken to avoid blood collectioh during the viraemic
phase of viral diseases like measles and rubella. Potential donors who have
lived in or recently travelled to areas where human T-cell lymphotropic virus
infections and haemorrhagic fever are endemic should be investigated for
evidence of such infections.
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~ 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.
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Minor surgery .
Donors shall not have undergone tooth extrachon or other minor surgery

. dunng a period of 72 h before donation.

Pregnanc y and lactation

- Pregnant women shall be excluded from blood donation. In general,

4.35
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“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

shorter in some cases, e.g. six weeks aﬂer an’ abortion durmg ‘the first

tnmester
I’n some countrie’s,’donors are accepted when pregnant or during the period of

lactation if their blood contains certain blood-group antibodies or is needed for

autologous transfusion. The volume to-be taken should be determined by the
physician responsible.

Prophylactic immunization

Symptom-free .donors who have recently been immunized may be

accepted with the following exceptions:

¢ Those receiving attenuated vaccines for measles, mumps, ye]Iow fever
or poliomyelitis shall be excluded unul 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.
e Those receiving rabies vaccine for post-exposure treatment shall be
" excluded until one year after the last injection.
e Those receiving passive immunization with animal serum products
- shall be excluded until four weeks after the last injection.
® Those recelvmg hepat1t1s 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 least 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 delayed. .

Physical examinatibn
As determined by the national 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.



e BIood pressure: systolic blood pressure between 12 and 24 kPa (90 and
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- 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. :

o Weight: donors weighing less than 50 kg may donate a volume of blood
proportionally less than 450 ml in an appropnate volume of
anticoagulant, provided that all other donor requlremcnts are met.

Donors shall be free from any infectious skin disease at the venepuncture
site and of skin punctures or scars indicative of abuse ofi mtravenous drugs.

Addlhonal requlrements appllcable to donors for plasmapheresis
All phases of apheresis, mcludmg explaining to donors what is involved in

‘the process and obtaining their informed consent, should be performed
-under the direct supervision of a licensed physician 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 procédure of
plasmapheresis has been explamed and the-denor has given consent.

- The following information shall be permanently recorded:

® Personal information and identification. If the donor is to- parllcxpate
in an ongoing programme, an effective means of xdentlﬁcatxon is
especially important. The use of identity numbers, photographs or
other equally effective measures should be considered.

o A preliminary medical history as required for blood donbrs covermg

infectious diseases and the donor’s general state of health.

If there are no contraindications to plasmapheresis, prehmmary laboratory
tests shall’ be carried out, namely reading - of the erythrocyte volume

‘fraction or haemoclobxn concentration, deterrmnatlon of total serum

protein and screening for protein and sugar in the urine. The haemoglobin

. concentration or erythrocvte volume fraction of the donor’s blood shall be

within normal limits, as defined by the national control authority or the
national blood transfusion authority.

Many countries specify minimum haémogfobin‘concentrations of 125g/1 for
women and 135g/1 for men, or, for microhaematozrit determinations, minimum
erythrocyte 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 countries, specially trained non-physicians are permitted to conduct
these routine examinations under the supervision of a physician.

49



Donors pé.rtxapahng 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 include measurement of temperature and blood
pressure, 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
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walved

In some countnes the first- plasmapheresis procedure may be performed
before the results are available for the liver function tests, the serological tests
for syphilis (if required by the national control 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 pIasmapheresrs previously in the same

. programme
~For donors who have already taken part in a plasmapheresxs programme

o 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.

e . The medical history and weight of the donor shall be recorded; blood

. pressure, temperature, pulse rate and haemog]obm 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 specxﬁed by the national control authonty, 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. '



In the case of hepatms C, the results of hver function tests frequently return
to normal before rising again. Test results obtained: over a period of

- adequate length must therefore be evaluated by the physrcnan before the

4.5.3

donor can be readmitted to the programme.

Tests for plasima donors :

“The following tests shall be performed ateach’ donatxon

. Measurement of haemoglobm concentratlon or erythrocyte volume

" fraction.

_» Determination of total serum protem concentratlon which shall be at

least 60 g/1.

An approved test for HBsAg, which shall be negatlve

An approved 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 interval is longer:

- o 'If required by the national control authority, a serological test for
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syphilis, which shall be negative. -
Urine analysrs for glucose and protein, which shall be negative.

Serum protein electrophoresis: this shall be normal (unusual changes n
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/l IgM,
minimum 0.5 g/1; IgG, between 5 and 20 g/l

e Liver function tests.

When determination. of: serum alamne ammotransferase is .required, the
enzyme concentration measured photometncally using. approved reagents.
shall be no more than two standard devuatxons above an estabhshed normal
mean.

Donors for platelet and leukocyte apheresis |

In general, platelet and leukocyte donors shall meet the general criteria for
donors and the specific criteria for plasma“donors (sectrons 41-4.5).
In addition, platelet donors. should not have taken aspirin or other
platelet—actlve drugs for at least 72 h before donation.

The requirernents to be satisfied in-the performance of plateletpheresis and
leukapheresis in order to ensure that there is no danger to dorors and that the
products obtained are of satisfactory quality are under active investigation in

- many countries. The following recommendations may be useful as guidance.

'On the day of each donation, donors for plateletpherest should "have an
. absolute platelet number concentration .(“count”) of not less than.200 x 10%/1
and donors for leukapheresis should have an absoiute granuiocyte number
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concentration of .not less than 3% 10%/|. Both types of donor should have a
normal differential leukocyte count and haemoglobin level.

. Although levels of circulating platelets and leukocytes, recover promptly .in
donors, data are not at present available from which the maximum numbers of
platelets and leukocytes that can be safely collected from donors can be

" defined. The long-term effects of the repeated removal of cellular elements are
not known.

Leukapheresrs may entail 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
corticosteroids.

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. Itis rnadvrsable 10 use the leukocytes from such patients.

4.7 Donor immunization and plasma for speclal purposes
471 PIasmapheresrs in donors with naturally acquired antibodies and other

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 donors
with plasma useful for diagnostic purposes as a result of acquired or con-

genital underlying conditions.

Donors with medically useful plasma maybe identified by screenmg 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 immunizations can. be -avoided by this

" approach. -

52

The followrng are examples of medically useful plasma

o Antrbody-rrch plasma for control reagents in diagnostic tests, such as those
for anti-HIV, hepatitis ‘A ‘and B, cytomegalovirus, fubella, “measles and
uncommon infectious agents; plasma should be collected in appropriately

- isolated premises when products are bemg prepared that are known to be
capable of transmitting infection. -

¢ Plasma containing antibodies fo human cellular and serum antr‘gens of
diagnostic use, for example in HLA (human leukocyte antigen) typing
reagents, erythrocyte typing reagents and rmmunoglobuhn allotyprng
reagents. .

e Plasma containing reagents useful for diagnostic tests, such as reagin, -
rheumatoid factors, heterophite antibody and C-reactive protein.

¢ Factor-deficient plasma for specific assays, such as factor-Vill-deficient
_plasma.  Donors who have received factor Vil are at increased risk of
transmitting hepatitis B, hepatitis C and HIV; their plasmashould therefore
be collected in appropriately isolated premises.
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Precautions to be taken when handling blood or blood products
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
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handling infected donors and blood products known to contain infectious
agents. The precautions to be taken might include:

— isolation by means of the appropriate timing or location of the
procedures, spemal labelling and quarantine of the products collected,
use of protective packaging thh double wrappmg in impervious plastic;

— disinfection of all work surfaces and equipment with a disinfectant of
known efficacy, such as freshly prepared 0.25% sodium hypochlorite
solution;

~ protection of staff by means of adequate training, avoidance of aerosols
and use of gloves, gowns, masks and eye protection; it is strongly
recommended that such staff also be protected by immunization with
hepatitis B.vaccine;

~ fulfilment of the labelling, shxppmg and waste—dlsposal reqmrements

- appropriate to the etiological agents in question.

Imrmunization of donors
There is a clinically valid need for specific immunoglobulins and plasma
for therapeutic, prophylactic and diagnostic uses. Deliberate 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 consideration
all the requirements of the previous sections. -

Donors shall be immunized with-antigens only when sufficient supphes 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 licensed 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 child- bearmg shall not be immunized with erythrocytes
or other antigens that may produce antibodies harmful to the fetus. Donors
of blood and those undergoing plasmapheresis shall, if necessary, undergo
investigations that can reveal hypersensmvxty to a proposed anngen (see
also Part B, section 6).

An approved schedule of immunization shall be used. Every effort shall o

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: (a) the antibody assay; (b) the minimum level
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 hyperimmunized with more than one
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immunizing preparation unless the safety of the multiple procedure is
demonstrated.

Potentlal donors should be:

— ‘informed by 4 licensed physician of the procedures risks and possible
' sequelae ‘and how to report any adverse effects, and encoliraged to take -
part in a free discussion (which, in some countries, is achleved in small
groups of potential donors),
— encouraged to seek advice from their fam|ly doctor before agreemg to
. immunijzation;
" — "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 conisent at any time.-

All vaccines used for immunizing 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 national control authonty
Donors shall be observed for approxunately 30 min followmg any

" immunization in‘'order to determine whether an adverse reactionhas taken

. place. Because reactions often occur 2-3 h after immunization, donors

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 pam at the
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‘injection_ site. Systexmc reactions may include fever, chills, ‘malaise,

arthralgia, anorexia, shortness of breath and wheezmg

Immun/zatlon with human erythrocytes

' Erythrocyte donors. A donor of erythrocytes for the purposes of
" immunization 'shall meet all the general health criteria for donors (see
“sections 4.3 anid 4.4). In addition, the donor shall not have had a blood

transfusion at any time.

The volume of erythrocytes drawn from a donor should not exceed
450-500 mli of whole blood 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-
HTLV). The serum level of aminotransferases should be within normal
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 desuable and i 1s
recommended especially for Jk?, Jk®, Fy®, S and s.

Idea]ly 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 antl-HTLV before
the stored cells are used for immunization.



‘Where suitable facilities for freezing erythrocytes are not available,
national control authorities 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 hoth the donor and
the recipients. If, after 12 months, the injtial 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.

- Collection and storage of erythrocytes. Erythrocytes shall be collected under

aseptic conditions into sterile, pyrogen-free containers in an appropnate
- 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 mmrobxologlcal safety  of the dispensing '
environment shall be vahd ated.

Erythrocytes. should be stored frozen for at least 12 months to permlt
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 eighth day after collection and agam on the

- expiry date. Cultures for the stenhty test should be mamtamed for at least
- 14 days, with subculturing on day 3, 4 or 3.

Erythrocyte recipients. The following additional testmg of erythrocyte
recipients is necessary:

e The recxplent should be phenotyped for ABO, Rh, Kell and Duffy
antigens before immunization. Kell-negative and/or Fy(a—) persons
should not receive Kell-positive or Fy(a+) cells except for the specific
puspose '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 antiglobulin
method or a procedure of equivalent sensitivity.

Prospective erythrocyte recipients in whom antibody screening tests
demonstrate the presence of erythrocyte antibodies (other than those
deliberately stimulated through immunization by the plasmapheresis
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 érythrocytes 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. Erythrocytes 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 aftter it and as a separate procedure. '

To minimize the risk of infection to the donor the unmumzatxon schedule
should mvolve as few doses of erythrocytes as possrble

For pnmary immunization two injections of erythrocytes, each of about‘
1-2 ml and given 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 giving more frequent
m]ectlons ‘ .

Itis advantageous to choose as donors ofanti-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. In others, antibody levels may
- continue to rise for more than 12 months when injections of 0.5-1 mi of
erythrocytes are given at intervals of five to eight weeks. About 70% of
immumnized volunteers eventually produce antibody levels: well: above
100 TU/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, antlbody 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 fitre,
should be monitored monthly.

Erythrocytes to be used for immunization purposes should be selected, for
- each recipient, by a licensed physician.

Risks to recipients. Rec1p1ents of erythrocytes for immunization purposes
- may run the risk of:

— viral hepatms (B and C) and HIV infection;

— other infectious diseases;

— HLA immunization;

— the production of unwanted erythrocyte antibodies that may com-
plicate any future blood transfusion;

— afebrile reaction if the antigen dose is too great;
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-~ the productlon of antibodies that . may mterfere with future organ
transplantation if it is needed. :

Record-keepmg Records of erythrocvte donors and of the remplents of

"~ their erythrocytes should be maintained and cross-referenced

Collection of blood and plasma

A number of precautions must be taken in the collection of blood and -
plasma, as described in the following sections. | -

Blbod bollection and apheresis procedureé

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 col]ectmg the sterile blood may

-be closed or vented provided that the vent is de81gned 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 intravenous 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 to ensure- that donors receive their own erythrecytes, 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 hypotension, shortess of breath,
- :stomach and/or flank pain, apprehension, cyanosis and haemoglobinuria.

“If a haemolytic transfusion reaction occurs, the infusion of cells to all

donors at the centre concerned should be discontinued until ﬂiéridentity

.of - all. containers. of ervthrocytes has been .checked. Automated

plasmapheresis is preferred to manual plasmapheresxs in some institutions
because of its greater safety.

Summary of minimum general requirements for apheresis’
Equipment. This must be electtically safe and non-destructive for blood

_elements; disposable tubing must be used wherever there is blood contact.

In addition, equipment must be accessible to detailed inspection and
servicing and its decommissioning should not 51gmf1cantly interrupt the
programme. It should also be prowded with suitable automatic alarms.

Procedure. This must be non-destructive for blood elements and aseptic;
there must be adequate safeguards against air embohsm

Disposables. These must be pyrogen-free, sterile and biocompatible (e.g.
there must be no activation of enzyme systems). -
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Adverse reactions -

Provision must be made to prevent and treat any adverse reactlons 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 reaction may occur. The possibility of adverse
reactions, though remote, should be anﬁcxpated and adequate provision
should be made to ensure that care is available to donors. Initial and
contmumg 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 sweatmg 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
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initiating blood flow. The symptoms are localxzed pam and redness and
swelling at the phlebotomy site.

Allergic and anaphylactozd reactions. These may occur durmg 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, tlghtness of the chest, wheezmg, painin the abdomen
and hypotension.

Systemic infection. Care should be taken at all stages of plasmapheresm to

_avoid the transmission of infections orgamsms to the donor

Contalners

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.

58

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 (70, 17). .

If sterile docking devices are not available, closed blood-collection and
processing systems should be used to prepare blood components.
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Anticoagulants

The anticoagulant solution Shal] be sterile, pyrogen-free' and: of a
composition such as to ensure that the whole bloed and separate blood
components are of satisfactory safety and efficacy. - - -

~ Commonly used anticoagulant 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 red cell preservation may be added after removal
of-the plasma. ' '

For plasmapheresis, sodium citrate as a 40 g/I solution is widely used as an
anticoagulant. : ,
Pilot samples DY

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

shall be marked at the collection site before the. samples are collected, and
the marking used must be such that the sample can be identified 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 to the final container in a manner such that it
will later be clear whether they have been removed and reattached. '

Identification of samples ' ‘

Each container of blood, blood components and pilot and laboratory
samples shall be identified by a unique number or symbol so that it can be
traced back to the donor and from the doror 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 blood-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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Part B. Requirements forsin‘gle-donor. and

small-pool produc
6. -

71

‘General considerations -

These requirements for single-donor and small-pool products cover the
methods 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 VII 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 siﬂgle—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 (12) 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 initially 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. T _

Plasma donors may also be immunized with viral or bacterial antigens 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 being used and
especially with the reactions or complications 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 apheresis are summarized in Part A,
section 5.1.1. « :

* Production and control

General requirements
Single-donor and small-pool products shall comply with-any specifications

established by the national control authority. Cellular blood components:

and certain plasma components may deteriorate during . separation



Immedlately before issue for transfusmn or for other purposes blood‘

or stotage. Whatever - the method - of - separation (sedlmentatlon
centrifugation, washing or ﬁltrauon) used. for the preparation of cell
components, therefore, it is important that a portion of plasma protein
sufficient to ensure optimum cell preservation be left with the cells, except

- when a cryoprotective substance is added to-enable them to be stored for

long penods in. the frozen state, or additive solutions (for example
containing ademne glucose and manmtol) are used for the same purpose
for liquid storage. »

The:methods employed for. component separatron should be checked before
they are introduced. The characteristics assessed might include yield of
the component, punty, in vivo.recovery, blologlcal half-life, functional behaviour
and stenhty

The nature and number of such checks should be determmed by the national
control authonty

components shall be inspected visually. They shall not be issued 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 transponed at the appropriate

temperature. Refrigerator or freezer compartments in which components
are stored shall contain only whole blood -and blood components.
Reagents required for use in testing may be stored in a separate section of

- the sarme refngerator or freezer provxded that they have been properly
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1solated and : are in sultable containers.

Testing of whole blood and plasma

Sterlllty

Each donation of whole blood intended for transfusxon and each
preparatlon of component cells constitutes a single batch: Single batches
shall not be tested for sterility by any method that entaﬂs breachmg the

g fmal container before the blood is transfused

722

The national control authonty may.require tests for sterility to be camed out at
regular intervals on final containers chosen at random and at the end of the
storage period. The purpose of such tests is t6 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 either at the
time of collection or from the pilot samples accompanying the final
container, labelled 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 authonty

The results of the tests shall be used for ensunng the safety and proper
labelling of all components prepared from units of whole blood.
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7.2.3 Tests for infectious agents

7.3

Syphilis. Each donation of whole blood shall, if required by the national
control authority, 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 disposed of by a
method approved by the national control authority, unless designated for
the production of a reagent or experimental vaccine in an area designed
and segregated for such production. , B

- In some countries plasma pools are also tested.

The label on the container or the récord' accompanying the container should
indicate the geographical 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 serum transaminase determinations, are used in
some.countries to detect liver damage that may be associated 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 amethod approved by
the national control authority for antibodies to HIV-1 and HIV-2.and be
found negative. However, when other important factors outweigh the
benefits of such testing (¢.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. It 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 identified in the future. ‘

Blood-grouping - - .

Each unit of blood collected shall be classified according to its ABO blood
group by testing the red blood 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
records, they shall be resolved before the units are labelled.

In countries where polymorphism for the D (Rh,) antigén 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 with anti-D (anti-Rh,) reagents.

With the high-strength antisera and sensitive. techniques. now available, it is
usually considered unnecessary to use the D test if the cells are found to be
D-negative in routine testing. o -

Red cells

Whole blood for the preparation of all components shall be collected as
described in Part A, section 35, and tested as described in Part B, séction 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. Thé methods shall be approved by the national
control authority, and a written description 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 therapeutic purposes (see pages 40-41
for definitions): T

¢ “red cells; : o :
¢ red cells suspended in additive solution;
¢ modified red cells: ; o
- = red cells, leukocyte-depleted;
- red cells, leukocyte-poor;
— red cells, washed;
~ red cells, frozen;
— red cells, deglycerolized.
Methods and timing of separation

glass bottles.

~ Red cells shall be prepared from w_hole blood collected 1n plaSﬁc bags orin

Muitiple-plastic-bag ‘systems -with - sterile - docking devices are preferable
because they minimize the risk of ‘microbial contamination by providing
completely closed systems. They are easy to handie and are disposable. The
use of glass botties is cheaper but has the disadvantage that the system is then
an open or vented one. so that separation must be carried out Under strictly
aseptic conditions in sterile rooms or Jamirar-f'ow-cabinets and microbiological
monitoring is necessary. The same conditions also apply to the separation
procedure when plasma is transferred from disposable single plastic bags to
separate contairiers. - ’ - ’

All surfaces that come into contact with the blood cells shall be sterile,
biocompatible and pyrogen-free. If an open plastic-bag system is used, i.e.
the transfer container is not integrally attached to the blood container and
the blood container is opened after blood collection, the plasma shall be
separated from the cells under conditions suchi that the original container
is kept under positive pressure until it has been sealed. If the separation

63



procedure involves a vented system, i.. 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 systems is

monitored by testing-a sample of at least 2% of the units. The natlonal control
-authority should approve the system used. ;

The final containers for red cells (but not necessarily modlﬁed 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 réquirements for blood containers glven in Part
A, section 5.2. If the final container differs from the container in which the
blood was originally 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 labelled while attached to the
primary final container.

The timing and the method of separatlon (centrxfugahon, 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 denation, the
components shall be separated as soon as possible after w1thdrawal of the
blood from the donor. :

Separatlon should preferably be effected Wlthm 8hof blood donatlon
When platelets and’ coagulation factors are to be prepared |t ls'espec:ally

important that the venepuncture be performed in such a way ‘as 10’ cause -

minimal tissue damage so as to.prevent the initiation.of coagulation. The blood

should flow freely without interruption and as rapidly as. poss:ble and be mixed

thoroughly wuth 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—nch
plasma has been separated from the red blood cells.

Red celis may be prepared either by centrifugation or by undlsturbed
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 biood cells
and does not require special equipment.

Repeated washing with saline and centrifugation. and filtration are’ used to
reduce the number of leukocytes and platelets and the volume. of trapped
plasma in red cells. Frozen red celis after thawing are also repeatedly washed
with special solutions to remove cryoprotective agents while also preventing
haemolysis.
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Expiry date o ‘ S S
The expiry date of whole blood and red cells prepared in a closed system
from blood collected in acid-citrate-glucose or citrate-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
container is not compromised; - C

The shelf-life of stored blood has been extended to 35 days by collécting the
bleod 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 glucose,
and to 42 days by adding a solution containing adenine, glucose and mannitot.
~ Recent studies indicate that, it may also be possible to extend the shelf-life
of stored blood to 35 days by collécting it in citrate-phosphate—glucose
supplemented with 0.25 mmol/| adenine and extra glucose. i '
When red cells 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 " time. 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. - - o : S

The usefulness of acid-citrate—glucose is limited by the significant reduction in
cell viability when the volume of cells collected is small, which is unavoidable
for some donations.

Provided -that sterility is ‘maintained, the shelf—life of red cells is not
influenced by the method of separation used. However, if an-open system

74.3

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

directly onice.

‘Refrigerated whole blood and red ‘cells will warm up rapidly when placed at
roofn” 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 v

Red cells, l‘eukocytg-‘depletedvand red cell;v, leukocyte-poor.

Becéuse of the possibility of reactions, some countries require that red cells
contain less than 2% of the leukocytes of the original whole blood.

Leukocyte depletion may be achieved by buffy-coat removal, freezing and
washing, or by washing alone. .

Leukocyte-poor red-cell concentrates are prepared by fittration.

Red cells, washed. Red cells can be washed by means of interrupted or
continuous-flow centrifugation. If the first of these methods is used, the
washing procedure shall be repeated three times. :

Centrifugation should be carried out in refrigerated centrifuges. i such
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.. equipment is not available, the washing solution should have a temperature of
5+ 3°C. '

Red cells can also be washed by means of reversmle agglomeratlon and
sedimentation using sugar solutions.

Washed red cells should be transfused as soon as poss:ble 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 contro! autherity has specified a longer
shelf—hfe They should be stored at alf times at 513“0

Reqmrements for  pilot. samples, labels and storage and transport
temperatures are the same as those for unmodified red cells.

Red cells , frozen and red cells, deglycerolzzed Red cells less than six daysold

are usually selected for freezmg in order to minimize loss of yield due to
haemolysis durmg processmg

‘Frozen red cells are red cells that have been stored conlmuously at low

- temperatures (-65 °C or below) in the presence of a cryoprotective agent.
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The red cells must be washed to remove the cryoprotectlve 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 cryoprotectwe agent in most common use is glycerol The temperature of
storage should be between -65°C. and -160°C, dependlng on the glycerol
.concentration used.

The shelf-life of frozen cells below -65°C is at least three years-and may be
much lofiger under certain circumstances; but the reconstituted (thawed and -
washed) red cells should be used as soon:as possrble and not Iater than 24 h

. after thawmg unless-a closed system is.used. S e

" Frozen cells are usually shipped in-solid carbon dioxide (* dry ice”) or liquid
*mtrogen depending upon:the glycerol concentration Used:; Deglycerohzed red
cells should be stored at a temperature of 1-6°C:and shipped at5+3°C.

‘Requirements 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 requn‘ements of Part A, section 5, and
- Part B, section 7.2.

Fresh-frozen plasma and frozen plasma should be stored in carefully
monitored freezers eqmpped with recording thermometers and audio and
visual alarms to give warning of mechanical or electrical failure. If
refrigeration is interrupted for longer than 72 h and the temperature rises
above -5 °C, the product may no longer be considered as fresh-frozen
plasma, although testing may indicate that reasonable amounts of factor
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VI remain if the plasma has not become liquid. Repeated thawing and
freezing may cause denaturation of plasma constituents and cause
prekallikrein activation.

Plasma, fresh-frozen

Fresh-frozen plasma shall be prepared by separatmg plasma from whole
“blood and freezing it rapidly within 8 h of collection.

Ideally, fresh-frozen plasma should be prepared by rapid freezing using a

~combination.of solid carbon dioxide and an organic solvent such as ethanol, If
this procedure is used, it should have been shown that the container cannot be
penetrated by the solvent or substances leached from the container into the
conterits. Fresh-frozen plasma shotild be stored at or below ~20°C, and below
=30°C if to'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
.0f37°C dunng the thaw cycle will speed thawing. Once thawed fresh-frozen -

plasma must not be refrozen. It can be stored at amblent temperature and

‘shotuld be used wnthm 2 h of completion of thawing.

Fresh—frozen plasma shall have an expiry date one year -from the datc of
collection; ,
Before its ‘expiry date, fresh-frozen plasma’ 'may be used for- preparing
cryoprecipitated factor VIl it may be used for the preparation of other pooled

plasma fractions (e.0. factors 4, 1, Vi, VIII IX and X) at any time, even after its -
explry 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 smgle-donor units. Plasma may

be combined in small pools before freezmg if it is to be used to prepare

«f_reeze-dned plasma..

The national control authority should determine the specmc requtrements 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 aseptlc handling; e; g by means
of closed systems.

In some countries, frozen plasma is given an expiry date. ﬂve 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
additional precautlon sterile rooms or laminar-flow cabinets can be used.

_Delay in processing shall be avoided, 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. . g

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 will

- depend on the source material, storage conditions and residual moisture in

75.4

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 mtroduchon 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 atany 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.

If the plasma has been pooled, it shall be stored and transported frozen at

or below 20 °C.

75.5

Plasma, platelet-nch

" Platelet-rich: plasma is a preparation containing at least 70% of the

platelets of the original whole blood. it ’

' 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 consrstent with platelet survival and maintenance of

. function.

To ‘achieve the desired haemostatic effect; platelet-rich plasma shall be

transfused as soon as possible after collection, and not later than 72 h
afterwards, unless stored at 22 + 2 °C in containers approved for a longer

_ storage period.

7.6

Platélets

Platelets shall be obtained by cytapheresis ot 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 platelets 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 to the tissue. It must have been demonstrated that the time and
speed of centrifugation used to separate the pIatelets will produce a

‘suspension without visible ag; gregation or haemolys1s

~ The national control authontv shall determine the minimum acceptable .
mnumber of platelets that should be present in the products prepared (eg

5.5%10').

~ A pH of 6.5-7.4 shall be maintained throughout storage of platelets. The

volume of plasma used to resuspend platelets will be governed by the

required pH of the platelet suspenston at the end ofits she]f life, but shall

be no less than 50 + 10 ml.
Licensed artificial suspension media may be uSed to" replace plésmé

Platelets stored at 5 °C are inferior to the same product stored at 22 + 2°C Cold
storage should be avoided where possmle :

When stored at 22+2°C, platelet products shall be gently agltated
throughout the storage period.

Platelet products with high platelet counts that are stored at 22+ 2 °C may need
to coritain 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 it is prudent to restrict
platelet storage to five days because of the risk of bacterial contaminants.

The product should be ABO typed.and, in. countries where D (Rh,) is poly-
morphic, D (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 normal condmons of storage in- such a
manner as to have an adverse effect on the product. :

- The requirements for labelling the final container are glven in sectlon 7.9.

In addition to the customary data, the label shall bear: (a) the
recommended storage temperature; (b) the statement that, when stored at
224 2°C, the platelets should be gently agitated throughout storage to
obtain maximum haemostatic¢ effectiveness; and (c) a statement to the

. effect that the contents should be used as soon as possible, and preferably

7.6.1

within 4 h once the containers have been opened for pooling, .

Monitoring the quality of platelets

Units randomly selected at the end of their shelf- hfe shall be tested ona
regular basis. They shall be shown to have: (a) plasma volumes appropriate
to the storage temperature; and (b) a pH between 6.5 and 7.4.

The number of units and of plateletsto be tested shall be spec1ﬁed by the
national control authonty

Some countries require there to be no visible contamination by red celis.



7.6.2 Expiry date
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The expiry date of platelets processed ina closed system shall be 72 hafter

~ 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.

Piatelets prepared in an open system should be used within 4 h on preparation
it stored at 22+ 2°C, unless the procedure used has been shown 10 allow a
longer storage period.

Single-donor platelet concentrates may ‘be pooled for one recipient under
aseptic conditions before issue. Such smalil 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 separatxon 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 requirements of Part A,

‘section 5, and Part B, section 7 2.

The methods used to process leukocytes shall comply with the
requirements and recommendations given in section 7.4.1 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 separated from blood by centnfugatvon sedumentatlon or
leukapheresis... To. obtain a. sufficient number, the leukocytes from units
obtained from several healthy donors may have to be pooled.

Leukapheresis by continuous-flow filtration- or centrifugation |s the  most
efficient way . of obtaining leukocytes, since it gives. large- numbers of
high-quality cells from a single donor.

if centnfugatlon of whole biood is used 30-60% of the leukocyles present in
the original whole blood may be recovered. :

Approximately 90% of the |eukocytes present in the ongmal whole blood can
be separated by sedimentation of the red cells, acceleratéd by the addition of
suitable substances with high:relative molecular mass.

Leukocytes should be negative for cytomegalowrus

The product should be ABO typed and in countries where D (Rh,) is
polymorphic, D (Rh,) typed; it may also_be desirable to determine the HLA
type. If not HLA typed, leukocytes should be irradiated.

The large number of red cells present in products prepared by some
methods makes compatibility testing before transfusion necessary.
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Testmg of leukocytes

- Thenumber of units to be tested and the leukocyte yield (number) reqmred
~ shall be specxﬁed by the national control authority. -
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Expiry date
The expiry date of leukocytes shall be 24 h after collection of the original
whole blood.

Cryoprecipitated factor vili

Cryoprecipitated factor VI is a crude preparatlon of factor VIIL 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 VHl.carry the risk of viral transmission

unless they have undergone specnf ¢ virucidal procedures during manu-

facture.

- The method of thawing and harvesting the cryoprec1p1tate shall have been

shown to yield a product contammg an adequate activity of factor VHI (see
section 7.8.1).

In: procuring source material for coagulatlon factors the followmg

‘technical cons1derat10ns should be borne n mind:

e In order to prevent coagulatlon venepuncture should performed in

sucha way that tissue damage is minimal. The blood should flow freely
without mterruptlon, and be mixed thoroughly thh anticoagulant
~during collection, -

¢ Microbial contamination should be ‘avoided durmg sepaxatlon of the
plasma by using multiple-plastic-bag closed systems or laminar-flow
cabinets if an'open procedure isused. . -

® 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 p0331b1e is strongly

recommended.

¢ Ideally, fresh-frozen plasma should be prepared by rapxd freezmg using.

a combination of solid carbon dioxide and an organic solvent such as
ethanol. Fresh-frozen 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.

 If the temperature of the thawed plasma exceeds 2 °C, a high proportion
of the factor VIII is lost in the. supernatant. During thawing or
separation of the supernatant plasma, therefore, the temperature
should not be allowed to exceed 2 °C. The plasma may be separated
while there is still a small quantity of the ice present in the plasma

n



781

container. Increasing the speed of thawing by cirC\rlating air or water at
a temperature of 0°Cis beheved to increase the yleld of factor VIII

Testmg of cryopreclpltated factor Vil

Randomly selected units shall be tested for potency and stenhty 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 precrpltatlon in the solvent recommended by the
manufacturer w1thm 30 mm when held at a temperature not, exceedmg
37°C.- e

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 VII is produced from fresh‘-frozen plasma
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(frozen within 8 h of donation); the yield should be greater than-400 1U/1
of starting plasma. Plasma frozen after this. time will yield less
cryopremprtated factor VIII. .

in many laboratories, the average yield of factor VIl is 400 1UA of starting
plasma. The average yield of factor Vil as freéze-dried cryoprecipitate is then at
least 300 1U/1 of starting plasma. Whether this yield can be thained elsewhere

. will depend on localtechnical possibilities. In some countries, the-yields will be
much “lower, -and the -national ' control. authority should ‘decide as
to the yield that is acceptable :

Expiry date : (.
The frozen:product shall be stored ator below ~20; °C (rf posmble below

' =30 °C) and shall have an expiry date one year froin the date of collection.

7.9
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The freeze-dried product shall be stored at 5+ 3°C and shall aiso 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.
Tt 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 followmg information:

— the proper name of the product;

— the umque number or symbol 1dent1fy1ng the donor(s),

— the expiry date, and when appropnate the expiry time after
reconstitution;

— any special storage condmons or handling precautlons 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 distributor;
— the average content in International Units of activity, where appropriate.

The results of red cell grouping shall be stated on the label of whole blood,

red cells, fresh-frozen plasma (for clinical use), platelets and leukocytes but

not necessarily on that of cryoprec1p1tated factor VHI.

Part C. Requlrements for Iarge-pool products

8

A number of requn'ements common to albumin, plasma protein fraction, -
‘ 1mmunoglobulm preparations and coagulation-factor concentrates are
given in Parts A and B, sections 3-7. However, for clarity, it has proved
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9.2

introduction

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 large-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 addition’ provide adequate space,
hghtmg and ventllatlon for the activities listed below. -

Each of hsted activities is an .importani integral part of the productlon
procedure, and countries’ wishing 10 start manufacturing lafge-pool blood

products and related substances should not do so unless adequate provision '

can be made for all of them.
Storage of whole blood and plasma

~ Whole human blood and plasma shall be stored frozen or refrigerated in
separate facilities that are used only for this purpose. The source materials

shall remain in quarantme until the results of teshng show that they are

-suitable for introduction into the fractionation premises.

Separation of cells and fractionation of plasma

Cells shall 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 some countries, cell constituents are separated in an area separate from that
where plasma is fractionated.
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Supply and recovery of ancillary materials
Adequate facilities shall 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
prowded . ’

Viral inactivation

A' separate area shall be provided for all processing “subsequenf to the
completion of viral inactivation-procedures when these are carried out ata
stage in production before aseptic dispensing and ﬂlhng (see section 9.5).

Freeze-drying, filling, packagmg, Iabellmg 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 dispatch.

Keeping of records ,

Adequate provision shall be made for keeping records of all donors,
materials, fractionation steps, quality-control procedures and results, of
the dlstnbuuon 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 penod to cover any future Jegal
disputes.

Ouallty control

Separate facilities shall be provided for quahty control, including
haematological, biochemical, phys1cochenucal rmcroblologlcal pyrogen

-and safety testing:

Dlsposal 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 collectlon 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 Biological (8) Products.
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1.1

11.2

1.3

Particular attention shall be paid to:

® The maintenance, monitoring and ' recording of the operation of

continuously operating equ1pment the validation of its rehablhty and
the provision of stand-by equipment. - :

e The suitability and compaubllm of the surfaces of all matenals (e .8

filter medium, glass, stainless steel, plastic and rubber) that come mto
contact with the products.

 Metal surfaces - ‘that come into coritact with proteins should ‘be resistant 10
- scratching. The surfaces of some materials can denature certam protems or
activate certain coagulation factors..

¢ The ease and efﬁc1ency with which equipment can be cleaned and,
where necessary, sterilized. Any' bactericidal agent used shall be
capable of being completely eliminated before the equlpment isused.

Caution should be exercised in the use of detergents because of therr possible
-"effects on the final product; tests’should be made o ensure that they do not
have any adverse efféct on it.

¢ The provision of suitable facilities for decontamination. and for the
disposal of potentla]ly mfecuve materials and equlpment

Provision of support services _

A number of support services are essential for the fractlonauon 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 ﬁllmg and freeze—drymg

The two most commonly used types of water are pyrogen-free dIStl"ed water
and pyrogen-free deionized water, each of which should be mamtamed at
80°C. Water preparation and delivery systems should be tested. at regu[ar
intervals for endotoxin content and conductance. The water system should be
‘a contmuously circulating one and should have no dead ends.

Water for injections is generally used for the preparation of final pfo_ducfs (14).

Steam supply

An adequate supply of steam shall be prov1ded for the operation of
sterilizing and cleaning equipment. The steam shall be clean and have the
quality of water for injections. :

Other support facilities

Other support facilities required are: _

® A supply of electrical and thermal energy.
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® - A means of refrigeration for:

— storing various source materials and fractions;

— keeping the various fractionation areas at the correct temperature;
— keeping the process equipment at the correct temperature;

- storing final products under test; E

— storing final products awaiting dispatch.

- e A system of ventilation providing the following two grades of filtered

air: v
— air filtered to remove particles of 5 um or greater in diameter, which
shall be supplied to the entire work area; and
— air passed through a filter with a retention capacity of more than
199.95% 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. RO B '
~ Other support facilities may inciude solvent recovery and a'sewage disposal
service. Sewage disposal must be carried out in accordance with the sanitary
standafds of the competent health authority. R
Proteinaceous sewage from a plasma processing plant is highly nitrogenous
and: ‘has a high biological oxygen demand; it. stiould -therefore not be
discharged untreated. v .

" These support 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 facilitiés 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 vfréctionation 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 skilied in the maintenance and repair of
such equipment. R el

Personnel - N _ :

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 applied in their work. '

The personnel involved in quality-control functions shall be separate from
those invelved in production. The head of the quality-control department
shall be responsible only to the director.
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Where approprlate personnel shall wear gowns, masks boots, gloves and’
eye protectors. . _

Personnel should be medically examined . at regular iintervals. 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 therapeunc blood 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 automation.

. The biological -characteristics of the products (such as annbody 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
cllmcal use.

" Methods shall 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, hepatms 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/detergents 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.



Donor screening and viral inactivation procedures used in manufactunng

_ plasma coagulation concentrates have s1gmﬁcant1y 1mproved the safety of

these products.

Fibrinogen prepared from plasma pools. contmues to carry a nsk of
infection unless it is treated to remove or. inactivate viruses. Where
large-pool, virally inactivated fibrinogen concentrates are not available,
cryoprec1p1tated 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 fractlonatron 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 appropnate ail materials used for fractionation shall be tested for -
nncroblologrcal contamination, identity, purity, endotoxin content and
toxicity in accordance with The international pharmacopoeta (14, 15) or
national pharmacopoeia. '

Certain procedures, equipment and materials may introduce contaminants

* into the final product that can induce allergenic or unmunogemc responses

13.1.1

13.2°

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.

Itis advisable to use air filtration under positive pressure during fracnonatnon to
exclude alrborne allergemc dust. ;
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 denaturatlon stablhzers 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 sofutions of immunoglobulins may be prepared in approximately 0.3
mol/t glycine or 0.15 mol/I sodium chloride. In some countries, thiomersal and
sodium timerfonate are not -permitted as preservatwes in- intramuscular
immunoglobulins.

Storage and control of source materials

At all stages of the manufacturmg process, the source materials and
resulting fractions shall be stored at temperatures and under conditions



shown to prevent further contamination and the growth ‘of micro-
organisms, to protect the identity and the integrity of the protems and to
preserve the biological activity and safety of the products. ‘

If similar materials are stored together the places aIlocated to them shall
be clearly demarcated

. - All source ‘materials. and resulting fractlons shall be fully 1denuﬁed at all
times; such identification shall mclude the batch number of ail i m-process
fractions and final containers awamne labellmg :

13.2.4 In-process control
Source ‘materials are subject to biological vanablhty and the products
tesulting from protein separation will contain various amounts of other
protein components of plasma. It is essential, therefore, to establish a
monitoring system such that the safe operatmg limits of each process are
'mamtamed , o .

The -main ‘information collected is on variations® in- physical - conditions
(temperature, pH, ionic strength, timing, etc.) andin the number and species of
contaminatmg ofganisms. )

-Owing to the numerous and mterdependent factors mvolved there are no
universally accepted Specifications. for such in-process . quallty-assurance
syslems. For this reason, the information collected should be combined with -
data from previous experience with the same manufactunng process toensure
production control appropriate to the quahty reqwrements oft the f nal 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 (not a transcnptlon) mdehble leglble and dated; ;
" — bemade at the time 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 understood;
— ~permit the tracing of all successive steps and: 1denufv the relanonshlps
. between dependent procedures, products and waste materials;
— bemaintained 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, aIlow a prompt and
complete recall of any particular lot; -
~ show the lot numbers: of the materials used for specxﬁed lots of
-products;
— indicate that processing and testing were camed outin accord ance with
" procedures established and approved by the designated responsible
authority.



14,

Control of albumin'énd.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 reactionsin the recipients. Source materials may contain
either vasoactive substances or substances capable of generating or
releasmg endogenous vasoactive substances. Such substances 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
solution 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 méthod that ensures uniform heat distribution throughout the batch.
Although pasteunzatlon at the final bulk stage may be p0531ble this
approach requires careful validation before use.

Special attention should be given to microbial contammatlon 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 éendotoxin, present even in products for

14.1

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
quantltatlve leu/us assays for the presence of endotoxin.

Thei m—process controls should be capable¢ of detecting contamination 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. :

Stability of albumin solutions S
The stability of solutions of albumin and plasma protein fraction (that have
been heated for 10-11 h at 60°C) shall be tested by heating 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 stability of albumin solutions shall be taken into consideration
by the national control authority in determining the expiry dates.



The physicochemical quality of stored albumin solutions, as measured by the
formation of’dimers ano' particuiarly polymer:s,g is inﬂuenced by:

= the quality of the starting plasma;

— the quality of the fractionation,: particularly with respect to the degree of
purity achieved and the number of reprecmltatnon and reheating
procedures involved; and

— 'the storage conditions with respect not only 1o temperature and time but
also to the physical stete arid concentration of the solutions.

With regard to the thermal stabllny of albumm soluuons the follownng general
statements may be mace

o 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 less stable than
albumin made from fresh-frozen plasma. ) :

® Reprocessing steps, such-as reprecipitation and reheating, may reduce the
stability of albumin solutions. - . -

* On long-term storage, albumin solutions are more stable at5+3°C than at
32-35°C. Long-term storage above 30°C should. be avoided.

14.2 Control of bulk material

14.2.1 Tests on bulk material ‘ ~

Tests on the bulk powder or solutlon 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 specialty ‘dissolved
sample processed to a stage equivalent to the final produet, after
sterilization by filtration. The tests shall be those listed in secuens 14 32
to 14.3.7 mclus1ve

14.2.2 Storage .
The bulk material shall be stored as liquid or powder in sealed containers
under conditions that minimize denaturauon and the muluphcanon of
mlcroblal agents. :

14.3 Control of the final bulk so‘Iutibn

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 requxrements of sections 14.3.2 t0 14.3.7
mclusxve

14.3.2 Concentration and purity
The albumin concentration in final bulk albumin solutions shall be
between 35 and 265 g/1. Not less than 95% of the proteins present shall be
albumin, as determmed by a suitable electrophoretic method after the
sample has been heated for 10-11 hat 60 °C.



The protein concentration in final bulk solutions of plasma protein

fraction shall be at least 35 g/l Plasma protein fractlon shall contain at

least 83% albumin and not more than 17% globulins. Not more thian 1% of
~ the protem in plasma protein fracuon shall be v—globnlm ’

14.3.3 Hydrogen ion concentration
The final bulk solution, diluted with 0.15 mol/] sodium chlonde 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 protem ‘
fractlon)

In some coumrles different ranges of pH values and temperatures are
permutted

14.3.4 Sterility and safety
The final bulk shall be stenle If required by the national control authonty,
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 fractlon shall have
a maximum 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/l.

"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/1).

14.4 Fllling and conm:ners

‘The requiremens concermng filling and containers glven in Good
Manufacturing Practices for Biological Products (8) 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 natlonal control authority may authorize an interval
longer than 24 h between filling and heating to 60°C. B




14. 5 Control fests on the final product

The tests speclﬁcd below shall be performed on representatwe samples
from every filling lot. If the product is processed further after filling, e.g. by
freeze-drying, the tests shall be pcrformed on samples from each drymg
chamber.

" 14.5.1'Identity test ‘
An identity test shall be performed on at least one labelled container from
each filling lot to 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 protem is predominantly albumin or
plasma protein fraction as appropriate. The tests mentioned in section
14.3.2 shallbe used.

14.5.2 Protein concentratlon and purity
The protein concentration and purity of each ﬁlhng lot shall be within the
limits prescribéd in section 14.3.2.

Tests to determlne the concentration of additives' (such as polyethylene glycol,
porcine enzymes and reducing and alkylating agents) used during production
shall be carried out if required by the national control authority.

14.5.3 Stenllty test
Each filling lot shall be tested for stenhty Part A, secnon 5 of the revised
Requirements for Biological Substances No. 6 (General Requiremients for
the Sterility of Biological Substances) (9, p.48) shall apply. Samples for
sterility testing shall be taken from final containers selected atrandom after
heating at 60 sC for 10-11 h.

. In one country, the sterility test is camed out at least 10 days after heatlng at
60°C for 10 h. In somie countries, the stenhty testis carrled out both before and
after heatlng :at 60°C. for'10-h;

14.5.4 General safety test
In some countries a general safety test mav be required, whereby each
filling lot is tested for extraneous toxic contaminants by appropnate tests
involving injection into mice and gumea—pl,s The injection shall cause
neither significant untoward 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 Zﬁtréperitoheai‘ injection of 0.5 m! into each of
“at least two mice veighing approx'mately 20 g and the injection of 5.0 ml into

“-each of at least two guinea:pigs- ~veighing pproximately 350 g.-In some
countries, if one of the animals dies or shouvs 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 groug dies or shows signs of ill-health,
such as weight loss, during that period.



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/1 and 250 g/1, the test dosefor each

* rabbit shall be at least. 3 ml/kg of body weight, and for albumin at

concentrations of 35 g/1 and 50 g/1 and plasma protein fraction, 10 ml/kg
of body weight.

A filling lot shall pass the test if it satisfies the requlrements spemﬁed by
the national control authonty

14.5.6 Moisture content

The residual moisture content shall, where appropriate, be determmed by
a method approved by the national control authority.

The methods in-use are: (a) drying over phosphorus pentoxide for.at least 24 h
at a pressure not exceedmg 2.7 Pa {0.02 mmHg); and (b) the Karl Fischer
method.

The  acceptable moisture content shall be determmed by ‘the national
control authonty

14.5.7 Prekallikrein activator .

An assay shall be performed for prekallikrein activator. The product shall
contain not more than 35 IU of prekalhkrem activator per ‘ml.

14.5.8 Hydrogen ion concentration

The final product, reconstituted if necessary and diluted w1th 0 15 mol/]
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 (albumm)
or 7.0+ 0.3 (plasma protein fraction).

in some countries, different ranges of pH values are permitted. '

14.5.9 Absorbance

A sample taken from the final solutions of alburmn and plasma protein -
fraction, when diluted with water to a concentration of 10 g/1 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.

w4.5.10Inspection of fi IIed containers

84

All final containers shall be inspected for abnormalities, such as non-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. Contamers showing abnormalities shall not be
distributed.



14.6
14.7

14.8

149

The norrmal colour of albumin solutions may range from colourless to yellow or
green to. brown. :

When turbidity or non- uniform colour raises the pOSSlblllty of mlcrob|al
-’contammatlon “testing - should be done fo |solate and “identify the
mlcroorgamsms

Records

" The  requirements of Good Manufacturing Practices for onlogncal

Products (8, pages 27-28) shall applv.

Samples

The requirements of Good Manufacturing Practices for ‘Biological
Products (8, page 29, paragraph 9.5) shall apply.

Labelling

The requirements of Good Manufacturing Practices for Blologlcal
Products (8, pages 26-27) and the national control authorltys re-
quirements 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 preservatives are absent

— the warning “Do not use if turbid*,

— the sodlum and potassium concentrauons

D:stnbutlon and shlppmg

. The requlrements of Good \Ianufactunna Practlces for Blologlcal

Products (8) shall apply. .

"14.10 Storage and shelf-life

The requirements of Good A’\{anufacturing Practices for Bidlogical :
Products (& pages 26-27) shall apply.

- Final containers of albumin solution shall have a maximum shelf life of

‘three years if thev are stored at or below 30 °C and of ﬁve years if they
. arestored at 5+ 3°C,

Other storage conditions and shelf-lives may be ap'pfo?ed by the national
control authority.

~ Final containers of plasma protein fraction solution shall havea maximum

shelf-life of three years if they are stored at or below 30 °C, and of five years
if they.are stored at 5 + 3 °C. :

Other storage conditions and shelf-ives may de approved by the national -
control authority. :

85



15.

Control of immunoglobulins

The final bulk solution of normal immunoglobulin shall be made from
material from at least 1000 donors. If normal immunoglobulinis to be used
for preventing or treating a particular infection, the titre of specific
antibody should be measured. ‘ ’

For normal immunoglobulins, a large number of donors are needed if the final
product is 16 contain adequate amounts of the various desired antibodies.

. For speciﬁc immunoglobutins, whether intended for intravenous or
intramuscular injection, the number of donors represented is less important
because the requirement for specific antibody .in the final product will be
defined. '

‘The immunoglobulin concentration in the final bulk of normal and spécific

immunoglobulin preparations for intramuscular use shall be 100-180 g/l
Concentrations lower than 100 g/l shall require the approval of the
national control authority. ' R ‘

~The immunoglobulin concentration in the final bulk of vi’ntr‘a‘venous

immunoglobulin shall be at least 30 g/1. If, in a specific immunoglobulin
preparation, the concentration is lower than 30 g/1, it shall require the
approval of the national control authority. ' -

The immunoglobulin preparation shall be composed of not less than 90%
of immunoglobulin, as determined by-a method approved by the pational
control authority. T

‘Tests shall be conducted on each filling lot of immunoglobulin solution to

determine the proportion of aggregated and fragmented immunoglobulin.
The recommended distribution shall be that at least 90% of the protein, .
other than proteins added as stabilizers to intravenous immunoglobulins,
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. Ifa
minimum level of monomer per se is to be established, the time and
temperature at which samples must be incubated before analysis shall be
specified. . ‘ :

Gel¥pe;meation chromatography and high-performance exclusion ‘chroma-
tography are -useful techniques for determining molecular size distribution
and can be standardized for making these measurements.

For intravenous immunoglobulin, the following tests shall be performed
on a sample from each filling lot:

¢ A test for hypotensive activity.



15.1

15.2

An appropriate test is that for prekallikrein activator content. Iri: somie countries
the kallikrein test is also used.

® A testfor anticomplement activity.

Several methodé"are available. The test method used and the maximum level of
anticomplsment activity permitted should be approved by the’nationat control
authority.

e A testfor haemaggluﬁnins by the antiglobulin (Cpbmbs) technique.

In such tests, group OD(Rh,)-positive ceils should be used to teét for anti-D°

(anti-Rh,); group A and group B.D(Rh,)- negatlve cells: should be used for
anti-A and anti-B, respectively.

The purpose of the test is to ensure that the use of the product will not give rise

to haemolytic reactions. The upper limit of activity should be specified by the
natlonal control authority. - )

Potency of normal immunoglobullns

A 160 g/1 solution of normal immuno globuhn shall be prepared from final
bulk solution by a method that has been shown to ‘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

or reference preparatlon is available (I6) (e.g. antibodies against
poliomyelitis virus, measles virus, streptolysm 0, dlphthena toxm, tetanus
toxin, staphylococcal o-toxin).

For mnnunoglobuhns formulated at an 1mmunoglobuhn concentratlon

lower than 16%, the concentrating factor for antibodies: from source
material may be proportionally lower.

The nnmunoglobulm solution shall be tested  for potency at the
concentranon at which it will be present in the ﬁnal contamer

. Since preparattons of normal immunoglobulins, produced in dlfferent countries
can be.expected to differ in their content of various- antlbodles depending
upon the antigenic stlmulat'on to which the general popula’uon has been
subjected (either by natural infection or by dehberate |mmun|zat|on) at least

“two antibodies should bé chosen for-the ootency test by the national control

authority. The final product passes the test if it contains: at least the minimum -

antnbody levels required by the national control authority.

Potency of specific immunoglobulins

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 immunoglobulins, the followmg
levels shall apply: :

® For tetanus immunoglobulin, at least 100 IU/ml of tetanus antitoxin, as
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 antibody,
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15.3

15.4

as determined by an appropriate neutrahzatwn test in animals or bya
method shown to be equivalent.
¢ For hepatitis B lmmunoglobu]m at least 100 TU/ml of antl-hepatms
antibody.
¢ For varicella zoster 1mmunoglobu]m at least 100 TU/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 International 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 natlonal control authonty shall specxfy the antxbody limits for other

» 1mmunoglobuhns

After the potency tests, a test for immunoglobulin subclass may be performed.
Different manufacturing steps have been shown to-reduce the concentration of
gpecific immunoglobulin subclasses (eg 1gG1; 1gG2, 1gG3 ‘and ‘IgG4) in
immunoglobulin preparations. The distribution of the- four subclasses of 1gG
may be a factor in the efficacy of intravenous immunoglobulin preparations,
since specific antibodies belonging to particular subclasses have been
identified as being important in several infectious dlseases S

In some countries the distribution of 1gG subclasses has -been measured by
radial immunodiffusion. Enzyme-linkedimmunosorbent assays have also been
described, and may be used if properly validated. Assays should be calibrated
against the appropriate international reference materials.

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 Requlrements 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
neitheér 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 mi into each of
at least two mice weighing approximately 20 g and the injection of 5.0 ml into’
each of at Jeast 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
test if 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 labelled container from
each filling lot to verify that the preparation is of human origin. The test
shall be one approved by the national control authority.



Additional " tests shall bé made to determme that the protein is

predommantly immunoglobulin.

15.5

The methods in most common use are radlal |mmunod1ffusron and
electrophoresus

Freedom from pyrogemcity

- Eachfilling lot shall be tested for pv rooemc1ty by the intravenous mjectlon

of the test dose into three or more rabbits thathave 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

15.6

human dose recommended, but not more than 10 ml/kg of body weight.
The recommended test doses are 1 ml/kg and 10 ml/kg of body weight for
intramuscular and intravenous preparations, respectively. ‘

A filling lot shall pass the test if it satisfies the requirements specified by the
national control authority. .

Mo:sture content

The residual moisture content of a sample from each ﬁ]lmg lot shall, where
appropriate, be determined by a method approved by the national control
authorlty

The methods in use are' {a) drying ovef p‘hoéphorus 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 m01sture content shall be determmed by the national
~ control authonty

15.7

, Hydrogen ion concentratlon

-+ The final product, reconstituted if necessary and diluted w1th 0.15 mol/l

sodium chloride to give a protein concentration of 10 -g/l, should, when

*‘measured at a temperature of 20-27°C, hdave.a pH 0of 6.9 + 0.5.

15.8

In some countries, a d;fferent range of pH values is permnted for intravenous
- immunogiobulins. .

Stablllty

For immunoglobulin solutlons a stability test shall be performed on each
filling lot by heating an adequate sample at 37°C for four weeks. No
gelation or flocculation shall occur.

- Alternatively (or in_addition); the molecular 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
control authority. .
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15.9

15.10

15.11

Records : :

The requirements of Good Manufacturing Practices for Biological
Products (8 pages 27-28) shall apply ,

Samples SRR S :

The requirements of Good Manufacturmg Practices for Blologlcal
Products (8, page 29, paragraph 9 5) shall apply

Labelling

The' requiréments of Good Manufacturmg Practlces for Biological
Products (8, pages 26-27) shall apply.

In addmon, the label on the container shall state :

"~ the type of source material;

— the protein concentration;

— the concentration of preservative, lf any,

— “For intramuscular use only” (if the unmunoglobuhns are not spec1ally
prepared for i mtravenous use);

— “For intravenous use”, when appropriate;

- ~-for specific mmunoglobuhn the content of spec1ﬁc antibody expressed

15.12

15.13

in International Units or équivalent national units;
— for freeze-dried preparatlons, the name and volume of reconstituting
liquid to be added.

The label on the package or the package insert shall show:

— the approxnnate concentration of electrolytes and excipients: and for
intravenous preparations; the approximate osmolality; g
— the buffermg capacity when the pH of the diluted product is lower than
- thatspecified in section 15.7;
~" the concentration of preservauve if any, ,
— the recommended dose for each particular disease or condition;
— the warning “Do not use if turbid”;

— the sodium and potassium concentrauons (if the immunoglobulin is

intended for intravenous use).

Distribution Qnd shipping

The requirements of - Good Manufactunng Practices for Blologlcal
Products (8) shall apply.

Storage and shelf-life

The requirements of Good Manufacturing Practices for Biological
Products (8, pages 26-27) shall apply.

Liquid immunoglobulin shall 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.

Other storage conditions and shelf-lives may be approved by the natlonal'
controi authority.

Control of preparations of coagulation-factor concentrates
(factor VI, factor IX and fibrinogen)

Factor VIII preparations are available as both frozen products and
freeze-dried concentrates. The frozen products are usually derived from a
single donation and consist of the cryoprecipitated factor VIO 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 undergoes 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 punﬁed

16.1
16.1.1

Source material for factor VHI 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 acuvuy 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 Reqmrements for
the Stenhtv of B101001cal Substances) (9p-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
involying 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 mtrapentoneal injection of 0.5 ml into 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 approxnmately 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 reépeated. 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. For factor VIl and factor IX
concentrates, the test dose should not exceed 500 IU of the coagulation factor
per kg of body welght of the test animal.

16.1.2 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

g1



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 fibrinogen, 30 mg/kg of
body weight.

16.1.3 Solubility 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 formation within 3 h of dissolution of the coagulation factors.

16.1.4 Protein content

The amount of proteéinina final container shall be determined bya method.

approved by the national control authonty

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 determmed by a method approved
by the national control authority. The acceptable moisture content shall be
determined by the national control authorlty

The methods available are: (a) drying over phosphorus pentoxide for 24 h ata
pressure not exceeding 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 appllcable to factor VIl concentrates

Each filling lot shall be assayed for factor VIII activity by a test approved
by the national control authority, using a standard calibrated against the
Internatlonal Standard for Blood Coagulation Factor VII: Concentrate.

. The national standard and the manufacturer's house standard should be a
concentrate rather than a plasma because the former has better long-term
stability and provides more homogeneous assay results.

The specific activity shall be at least 500 IU/g of protein. The estlmated
potency shall be not less than 80% and not more than 125% of the 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 apphcable to factor IX concentrates

18.3.1 Potency - S “~

Each filling lot shall be assayed for factor IX activity by a test approved by
the national control authority, using a standard -calibrated. against the
International Standard for Human Blood Coagulation Factors I, IX, 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 II. VII and X. The assay methods used for these factors
shall be approved by the national control authority.”

16.3.2 Presence of activated coagulat/on factors -

A test for the presence of activated coagulation factors shall be carried out
by a method approved by the national control authority.

In some countries. the non-activated. partial thromboplastm tlmes of normal
plasma are measured after the addition of an equal volume of a number of
different dllunons of the produ*t under test.

In 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 6 h. The usual range of

concentrations of fibrinogen solution is 3-10 g/L.

16.3.3 Alloantibodies
- A test shall be made for the presence of alloantibodies A and B by a

16.4

16.5

method approved by the national control authority.

itis not possible to be speci‘ic about the tests for ailoantibodies or to specify an
upper limit for the titre. ;

Test applicable to fibrinogen .

Each filling lot shall be assayed for clottable protein by atest approved by‘

the nanonal control authorm

Not less than 70% of the total protein shouid be ciottable by thrompin. 4

_Identity test

An 1dent1ty test shall be performed onat least one labelled container from
each filling lot of coagulation-factor concentrate to verify that the
preparation is of human origin. The test shall be one approved by the
national control authorm

For albumin and plasma protem fraction. additional tests shall be made to
determine that the protein is predominantly albumin.

The methods in mos: common use are radiai immunodiffusion and
electrophoresis. :
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16.7

Records

The reqmrements of Good Manufacturing Practices for Blologlcal
Products (8, pages 27-28) shall apply. ; :

Samples
The requirements of Good Manufacturmg Practlces for Blologlcal

‘ Products (8 page 29, paragraph 9.5) shall apply.

16.8

16.9

Labeliing

The requirements of Good Manufacturing Practices .for Biological

Products (8, pages 26-27) shall apply.

In addition, the label on the container shall state: .-

— the content of the coagulation factor expressed in International Units,
where they exist;. o

— the amount of protein in the contamer, ,

- the volume of diluent needed for reconstitution;

— a reference to a package insert giving instructions for use, warnings
about the poss1ble transmxssxon of mfectlous agents and precautions.

Dlsmbulion andshipping .
The requlrements of : Good Manufactunng Practtces for Blologlcal

Products (8) shall apply.

16.10 Storage and shelf-life

The requirements of Good Manufacturing Practices for Blologlcal
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 fibrinogen shall have a maximum shelf life of five years
if they-are stored at5+3°C’

Other storage condctlons and shelf-lives may be approved by the hational
control authority provided that they are consistent wnth the data on the stability -
-of the products

Part D. National control requirements

17

General

The general requirements for control laboratories ini the Guidelines for
National Authorities on Quality Assurarnice for Blologlcal Products (6)
shall apply.

The national control authority shall provide the standards and reference
preparations necessary for the quality control of human blood and blood
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products. Where appropnate these standards should be cahbrated against
‘the relevant International Standard.

The national control authority shall have authonty 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 authonty 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 productlon methods may be
monitored to confirm their eﬂlcacy and safety. |

Release and certification :

Human blood and blood products shall be released only 1f they satisfy the
requirements of Parts A, B and C, ‘wherever applicable. -

" A certificate s1gned by the appropriate official of the nanonal control

authority shall be provxded at the request of the ‘manufacturing

‘establishment and shall state whether the product in ‘question meets all
national retjuirements as well as Parts A, B and C (whichever is relevant) of

the present Requirements. The certificate shall also state the date of the Jast
satisfactory potency test performed by the manufacturer, if apphcable the

‘number under which the lot 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 certificate is to facilitate the exchange of human blood and
+ blood products between countnes
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Appendix |
Summary protocol for collectlon of source
materlal

1. Name and address of collecting cexitre

2. Source material

3. Details of single donatlons where apphcable
(a) Donor identification
(b)Date of collection
(c) Volume in container ____
(d)Results of tests for HBsAg
() Results of tests for anti-HIV
(f) Results of tests for anti-HCV
(8) If applicable, results of tests for axmbody

to hepatitis B core antigen
(h)If applicable, results of tests for
alanine aminotransferase

4. Special information:
(2) Anticoagulant used -
(b) Was the material collected for spemal purposes (e g as a source of

specific antibodies) ?
(c) 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 responsible person

Date
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Donor Room Criteria for Donor”Selection

Assessing suitability of donor for - Medical Officer in charge of Donor Area
blood donation - Master File {

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 unsuntable as a donor elther
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
health history questionnaire and medical examination including the results .of pre
donation screenmg tests.

Technical Manual of Amerlcan Assomatlon of Blood Banks- 13™ edition, 1999 pgs 90-
97, 103-110.

e Donor Questionnaire
e Donor Card

CRITERIA FOR SELECTION OF BLOOD DONORS

A. Accept only voluntary/replacement non-remunerated blood donors if
following criteria are fulfilled.
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The interval between blood donations should be no less than three months.
The donor shall be in good health, méntally alert and physically fit and shall
not be a jail inmate or a person havmg multiple sex partners or a drug-addict.
The donors shall fulfill the following requirements, namely:-

PON=

®No o

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 wnthm normal limits wnthout
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 phlebotomy
The donor shall be free from any disease transmissible by blood

transfusion, in so far as can be determined by hlstory and examination
indicated above

‘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 '

B. Defer the donor for the period mentioned as indicated in the following table:

History of Malaria duly treated 3 months (endemic)

Breastfeeding | 12 months after delivery

'CONDITIONS - PERIOD OF DEFERMENT

6 months

12 monthvs

3 years (non endemic area)

RS

Rabies vaccination : 1 year after vaccination

Hepatitis Immune globuiin | - Bl 12> ‘rﬁo’nkths

C. Defer the donor permanently if suffering from any of the followihg diseases:

No U s LN

Cancer ‘
Heart disease

Abnormal bleeding tendencies
Unexplained weight loss

Diabetes

Hepatitis B infection

" Chronic nephritis
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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. Allow 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 opportumty to glve his/her consent if they feel they are
safe'donors

* Request the donors to sign on the donor card |nd|cat|ng that he is donating
voluntarily.

Enter all details in the donor questionnaire form/card and computer
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