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Receptor-mediated haemaggiutination
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parvovirus B19 DNA in immunopurified
Factor VIl concentrate (Cross Eight M®)
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Human parvevirus B13 (B19) causes erythema infectiosum in
childhood. In patients with haemolytic anaemia, it occasion-
- ally causes a transient aplastic crisis. It can harm immuno-
compromised patients, and cause fital death in pregnant women.
Plasma collected from regular blood donors and pooled for
fractionation usually contains B19 DNA. B19 infection via
blood products prepared from such contaminated plasma is
a serious problem. B19 is difficult to inactivate during the
preparation of blood fractions as it is a non-enveloped virus
and relatively resistant to heat and solvent /detergent. Although
nanofiltration with za pore size of less than 15 nm removes
B19 from some blood products, so far it has been difficult to
work with such a small pore size for filtration of most plasma
derivatives, To minimize the risk of transmission of B]9, it is
important to screen out blood containing B19 and to develop
effective B19 elimination methods in manufacturing.

In 1938, the Japanese Red Cross (JRC) began nationwide
screening of all donated blood units for B19 by using receptor-
mediated haemaggiutination (RHA). {This had already been

© implemented in 1997 on a trial basis.} As the P-antigen on
human erythrocyte membranes is a receptor for B19 [1],
the presence of E19 can be determined by agglutination of
glutaraldehyde-treated human erythrocytes [2]. RHA, is simple
and easy to implement in'conventional viral screening, with
a sensitivity of = 10° capies/ml. All voluntarily donated blood
units at each blood centre were screened. by RHA using a
method described previously [2}, and RHA-positive units were
excluded from the source plasma for fractionation.

We measured the amount of B19 DNA using the polymerase

' chain reaction (PCR). Briefly, DNA was extracted from 100 pi
of plasma by phenol-chloroform extraction after treatment
with proteinase K and sodium dodecy! sulphate {SDS). DNA
was amplified by nested PCR using primer, as described by
Shade et al. [3). Test samples were serially diluted 10-fold and
the final dilution that was positive by PCR was used as the
virus titre (PCR unit/ml). For example, 3 PCR ynits/ml means
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that the PCR is positive when a 100-ut sample at 2.1 : 100
dilution is tested and negative when a 100-p1 sample ata
1 :.1000 di}ution is tested. Because the 95% cut-off value -
of our PCR against the World Health Organization (WHO)
International Standard (National Institute for Biological -

_ Standards and-Control {NIBSC], UK code 55/800) is 105

dilution, 1 (= 10°) PCR unit/ml corresponds to 38 [U/ml.
RHA screening for B19, and subsequent exclusion of B19-

positive units, markedly reduced the viral load in the source

plasroa. The difference in plasma viral load before and after
implementation of RHA was statistically significant (P < 0-001).
Figure 1 shows the amounts of B19 DNA in the batch of
source plasma. Each batch of source plasma contained 1500 1
of pooled plasma from = 10 000 non-remunerated voluntary
ddnors. In 112 batches of source plasma in 1996, before RHA
screening had been introduced, the mode B19 titre was 10°
PCR units/ml, and 550 of batches were contaminated with
more than 10° PCR ‘units/ml of B19. )

By contrast, after we implemented screening in 1998, the
mode B19 titre decreased to 10* PCR units/ml. No detectable
B19 was found in 18 batches (5%], and 49% of the batches
had fewer than 10? PCR units/ml In 1999, no detectable B19
was found in 16% of batches, and 9% had fewer than 107
PCR udits/ml Nonetheless, six batches (2-29%) still contained
at least 10° PCR units/m] [4]. - ,

To reduce the B19 viral content of the final Factor VIH product
(Cross Eight M®; JRC) from lot No. 2M 181 (prepared June 13,
1997} to 2M209 {prepared March 16, 1998), we first introduced
nanofiltration using Planova 35N (Asahikasei Corp., Tokyo,
Japan). The B19 DNA content of the final Factor VI product
was reduced significantly by this procedure, but was still present
in 26 out of 29 lots, as shown in Fig. 2. After implementation
of RHA screening for all potential donors of source plasma,
B19 DNA was found in two out of 12 lots prepared between
March 1998 and June 1998. After that time, B19 DNA could
not be detected in any of the final products of 51 lots of Factor

+ VII prepared from RHA-screened plasma. Even after dissolv-

ing the Factor VI specimen in only 1 ml of water instead of
in the prescribed 10 mi for PCR {i.e. 2 10-fold concentrated

. sdluﬁon}. B19 DNA was notdetected in any of 36 lots. We then

analysed log-reduction rates by monoclonal immunoadsorp-
tion and passage through a cation-exchange column. The log-
reduction rates were estimated as 49 and 1-9 respectively,
giving a combined total of 6-8. Therefore, the residual viral
load in RHA-screened source plasma could be effectively
removed during preparation of Factor VII. Nucleic acid
amplification testing {NAT) of B12 might be considered for
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Fig. 1 Parvavirus B19 fevels in the poaled
spurce plasma for fractionation.

Fig. 2 Levels of parvovirus 818 DNA in Factor
\ill conezntrate (Cross Eight M®).
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future reduction of the viral load in source plasma. However,
RHA screening for B19 is still required to avoid cross-

. contamination or carry-over of the virus prior to NAT testing.
We conclude that RHA screening of individual blood danor”

specimens is a simple and effective procedure for eliminating
high-titre B19 virus from source plasma for fractionation, as
well as from blood components for transfusion.

Acknowledgements

We are grateful to Koji Sotoyama, Naraki Kimura, Masako
Shimobayashi and Motonaka Aoki for their skilful assistance.

References .

1 Brown KE, Anderson SM, Young MS: Erythrocyte P antigen:
receptor for B19 parvovirus. Science 1993; 262:114-117

2 Wakamatsu (, Takakura F, Kojima E, Kiriyama Y, Goto N,

Matstmoto K, Oyama M, Sato H, Okochi K, Masda Y: Screening
of blood dopors for human parvovirus B19 and characterization
of the results. Var Sang 1999; 76:14-21

3 Shade RO, Blundell MC, Contmor: SF. Tattersall F, Astell CR:
Nudleotide sequence and gerome arganization of human parvo-
vires B19 isolated from the serum of a child during aplastic crisis.
7 Virol 1986; 58:921-936

4 ‘Sakata H, Thara H, Sato S, Kato T, Tkeda H, Sekiguchi S: Efficiency
of donor screening for human parvovinus B19 by receptor-mediated
hemagglutination assay method. Var Sang 1999; 77:197-203

Tsugikazu Tomono, PhD
Vice Director

Japanese Red Cross Plasms Fractionation Center
1007 -31 Izumisawa

Chitcse 0668610

Japan .

E-mail: tomono@pfe,jre.otjp

© 2001 Blackwell Science Ltd. Vor Sanguinis (2001} 81, 266-268



Japanese Journal of Transfusion Medicine, Vol 48. No. 1 48(1) : 27—31, 2002

R =

| BRI RHA BRI & 2% VII EFEE (72224 b M™)
FBHILEEA: & DR T A LR B BRESR

RE FR M &% FK XM 4L T

AH BB TR BT KT BF B BEm

=8 WFE  BE BHE 45 R
BEF+THhBESBEEF —

(B3 E BUBEM)
(PR3 LA ZARE)

RHA SCREENING AND REDUCTION OF PARVOVIRUS B18 DNA FROi\d
FACTOR VIII CONCENTRATE (CROSS EIGHT M™)

Yoshio Takeda, Tkuma Abe; Motonaka Aoki, Koji Sotoyama, Nariaki Kimura, Masako Shimobayashi,
Yasuka Nagano, Yoshiro Katsubayashi, T'akashi Murozuka,
Akemi Wakisaka and Tsugikazu Tomone
Japanese Red Cross Plasma Fractionation Center

Since Septemnber 1997 the Japanese Red Cross has conducted a nationwide complete screening
of human parvovirus B19 (B19) for all donated blood units by the receptor-mediated hemagglutina-
tion (RHA) method. RHA-positive units were excluded from scurce plasma for fractionation. The
amounts of B18 DNA in pooled plasma and in factor VIII concentrates {Cross Eight M, plasma de-

rived and monoclonal purified) were measured using a PCR method. All 112 batches of pocled 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/m/ of B19 DNA. In contrast, after implementing RHA
screening, no detectable levels of B19 DNA were observed in 5% (1998), 16% (1999}, 21% (2000} and
21% (2001) of batches, and batches contaminated with more than 3.8 X 10° IU/m! of B19 DNA de-
creased to 18% (2001). B19 DNA content in the final products of factor VIII concentrate were re-

duced significantly when RHA-screened source plasma were used. Since September 1998, B19 DNA

has not been detected in any of 78 lots of final products. Furthermore, no B19 DNA could be detected

in any of 63 lots evenin 1 : 10 concentrated solution. RHA screening for B19 has markedly reduced

the viral load in source plasma for fractionation in Japan.

Key words : Human parvovirus B19, Donor screening, Receptar-mediated hemagglutination (RHA),
Source plasma for fractionation, Plasma-derived factor VIII concentrate
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