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Receplar-mediated haemangglutination
screening and reductian in the viral lead of .
parvovirus B15 DNA in immunopurificd
Factor Vill concentrate (Cross Eight %)

Y. Takeda!, A Wakisaka", K Noguehi®, T. Murnzuka',

Y. Xatsubgyashi' S, Matsumoato', T, Tomana! & X Nishipks?
'The Jopanese Red Cross Plostio froctionotion Center, Chitass,
Hoikaivio, Japon

The Japanese Red Cross Sociely, Tokyo, Jopon

Human parvovirus B19 [B19) causes erythema infectiosum in

chiidhnod. In patients with haemalytic anzemia, it eecasion-

* ally canses a transient aplastic crisls. it ean harm 'immun_n-
comprombsed patients, and cause fetal death In pregnant women,
Flasma collected from regular blood donors and pooled for
fractionation usuwally contains B19 DHA. B19 infection via
blood products prepared fom such contaminated plasma s
a serigus problem. B19 Is difficult to fnactivate doring the
preparation of bloed fractons as 1t s a non-etiveloped vins
and relatively resistant to heat and salvent /detergent. Although
nanofiliration with a pore size af legs than 15 nm removes
219 from seme blood products, so far it has been dHifeult to
work with such a small pore slze forfiltration of most plasma
derlvatives, To talndenize the risk of transmisston of B19, it {s
{mportant to screen aut bload containing B19 and to develop
elfective B15 ellmination metheds in manufacturing.

In 1938, the Japanese Bed Cross (IRC) began nationwide
sereening of all dooated blood units far B13 by using receptor-
mediated hasmagglutination RHA) (This had already heen
{mplemented In 1997 on 2 trial basis) As the P-antigen on
human erythrocyte membranes Is 2 receptor for B19 (1],
the presence of E1% can be determlned by aggiutination of
glutaraldelyde-treated human erythrocytes [2], RHA Is stmple
and easy to implement in'convenlional viral sereenling, with
a sensitivity of = 10® copiesfml. All voluntarily donated blood
units at cach bload centre were screened. by RHA using a
method deseribed previously [2), end RHA-posttve unlts were
excluded from the squrce plasma for fractionation.

We measured theamount 0f B13 DNA using the polymerase

" chaln reaction {PCR). Briefly, DNA was extracted from 100 LI
of plasma by phenel-chloroform extrachion after treatment
viith protelnase K and sodlum dodecyl sulphate [SDS). DNA

was amplified by nesied PR using primer, as described by ]

Shade er ai. {3]. Test samples were sedslly diluted 10-fold and
the final dilution that was positive by PCR was used 25 the
virus titre (PCE unit/ml). For example, 3 PCR unftsfml means
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that the PCR 5 positive wien a 300-pl sample at a 13 100
dilution I3 tested and negative when & 100-p1 sample at 2

1:.1000 dilution is tested. Because the 95% cut-off valus -

of our PCR agsinst the Warld Health Organization {WHO}

International Standard [Mational Institute for Biologfeal -

Standards and" Control [MIBSC], UK code 99/800) Is 1055
dllutden, 1 {= 10°) PCR unit/ml comresponds to 38 [Ufml.
RHA screentng for B19, and subsequent exclusion of B1§-

“positive units, markedly reduced the viral load in the source

plasma, The difference In plasrsa viral load befors and after
Implementation of RHA was statistically signlficant [P < ¢-001).
Figure 1 shows the amounts of B19 DNA o the batch of
sauree plasma, Each bateh of source plasma contalned 1500 |
of pooled plasma from = 10 000 non-remunerzted voluntary
danors. In 112 batches of source plasma in 1595, befors RHA
screening had been introduced, the mode B1S titre was 10°
PCR. unlts/m], and 55% af batches were contaminated with
mare than 16* PLR unitsfml of B19.

By contrast, afier we implemented screentng In 1998, the
mode B19 titre decreased ta 10° PCR units/ml, No detectable
B19 was found In 18 batches (5%), and 49% of the batches
had fewer than 107 PCR unitsfml. In 1955, no detectable B 18
was found in 16% of batches, and 63% had fewer than 10%
PCR unitsfml. Nonetheless, six batches (2-20) stil] contained
gt least 105 PCR undtsfral [4),

Toreduce the B19viral eontent of the final Facter VI produst
{Crass Elght M®; JRC} from lot Ho. 2M 181 (prepared June 19,
1597} t0 2M209 (prepared March 16, 1938), We first {ntroduced
nanofiltratinn using Flanova 35N (Asshikasel Corp., Tokyo,
Japan). The B1% DNA content of the final Factor VI product
was reduced significandy by this procedure, but was still present
{n 26 out 0f 29 lots, asshown In Fig. 2, After implementation
of RHA sereening for all potentlal donors of squrce plasma,
B13 BNA was found In two out of 12 lots prepared hetween
March 1998 and June §998. After that time, Bi9 DNA could
not be detected In'any of the final products of 51 lts of Factor

- VIH prepared from RHA-screzned plasma. Even after dissolv-

Ing the Factor VI specimen in only | ml of water instead of
{n the prescribed 10 ml for PCR (Le. a 10-fold concentrated
salution), B 19 DNA was net detected In any of 36 Jots, We then
analysed log-reduction rates by monaclonal immuncadsorp-
tion and passage through 2 cation-exchange calumn, The log-
reduction rates were sstimated as 4+9 and 1-9 respectively,
glving a catnbined total of £-8, Therefare, the resfdual vira!
load in REA-screened source plasma could be effectively
removed during preparation of Factor VIIL Nuclele acid
amplification testing {NAT) of B49 might be cansidered fur
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foture reduction of the viral ioad in source plasma. Hawever,
RHA secreening for B19 is still required to avald ¢ross-

. contamination or camry-over of the virs prior to NAT testing, -

We conclude that RHA s¢resnlng of individual blood dongr
specimens Js a simple and effective procedure for ellmlnating
high-titre B19 virus from sourcé plasma for fractionation, as
wiell as from blood components for transfusion.
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RHA SCREENING AND REDUCTION OF PARVOVIRUS Big DNA F RDi\f‘I
FACTOR VIII CONCENTRATE {CROSS EIGHT M™)

Yoshio Takeda, Ikuma Abe; Motonaka Ackt, Kaji Sotoyarma, Narfakt Kimura, Masako Ehirnebayashl,
Yasuko Nagano, Yoshire Katsubayashl, Takashi Murozuka,
Akemt Wakisaka and Tsugikazu Tomono
Japanese Red Cross Plasma Fracdonaton Center

Since September 1887 the Japanese Red Cress has conducted a natlonwide cornplete screening
of human parvevirus B18 {BiS) for all donated blood units by the receptor-mediated hemagglutina-
tien (RHA) method. RHA-positive units were excluded from source plasma far fractionation. The
amounts of B19 DNA in pooled plasma and in factor VIII concentrateés {Cross Eight M, plasma de-
rived and manaclonal purified) were measured using a PCR methad. All 112 batches of pooled plasma
tested in 1996, before implementation of RHA screening, were B19 DNA-positive, with 83%of these
contaminated with more than 3.8 X 10' IU/mJ of B19 DNA. In contrast, after implementing RHA
screening, no detectable levels of B19 DNA were observed in 5% {(1598), 16% (1899), 21% (2000} and

'21% (2001) of batches, and batches contamlnated with mere than 3.8 X 10° IU/mi of B18 DNA de-
creased to 18% (2001}, B19 DNA content in the fina products of factar VIII concentrate were re-
duced significandy when RHA-screened source plasma were used. Since September 1988, B10 DNA
has not been detected in any of 78 lots of final products. Furthenmore, no B19 DNA could be detected
fn any of 63 lots even in 1 1 10 concentrated soludon. RHA ‘screening for B19 has markedly reduced
the viral load in source plasma for fractionation tn Japan.

Key words ; Human parvavirus B19, Donot screening, Receptor-mediated hemagglutination {(RHA) ,
Source plasma for fractionation, Plasma-derived factor V1]] concentrate
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