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Table & Product batches made by UK fractionators derived from plasma
donated by individuals wha lzter developed variant Creutzfeldt-fakob
drseas:"“ .

Infectivity Number of
Classification™ Plasma product implicated batches
Low Factor Vii {excipient) 77
Albumin 20%k 21
i.m, immunoglobulin 12
Medium Albumin 4-5% 28
iv, immunoglobulin 1t
High FactorVIIl . 16
Factor IX 8
‘Anti-thrombin 1
TOTAL 174

Twertty-three plasma donations from nine vadant Creutzfeldt-fakob
diszase donots, data courtesy of Heslth Protection Agency.

bExcludes fate of two plasma units from two further vCID cases {sec text for
explanation). :
“Risk categories as used in plasma product notification exercise,

9Albumin from implicated plasma donation used as excipient finert
substance added to provide butk) in preparation of batch of Factor VUL

Three recipients are not known to be dead from ONS flagging
ta date, and are therefore presumed to be alive, The mean age
of these three recipients is 44 * 20 years. The time elapsed
since their ransfusion ranges from 13 fo 21 years. The fate
of a further three recipients is not known. None of the fCJD
recipients identified as having received biood from donors
who went on to develop fCJD have appeared on the NCJDSU
register to date,

vOJD cases with history of transfusion

Eleven vCID} cases were reported to have received past blood
transfusions between 1562 and 1999. A further case received
a blood transfusion afier onset of illness. This case is
excluded from further analysis. For two cases, hospital
records showed that they had not been transfused. No hos-
pital records could be found for another two cases reported fo
have been transfused in 1962 and 1971, respectively. Hospital
transfusion records were found for seven vCID cases (64% of
those reported as transfused} who had been transfused with
components donated by 125 donors (121 identified), with one
vCJD case, who also received a solid organ transplant, receiv-
ing components from 103 donors. The identity of four donors
who donated red cellfwhole blood componenis to two cases
(case 2 and case 7, see Table 5} is unknown. Table 5 shows
the transfusion date, number of donors and blood compon-
ents donated, and the interval fram iransfusion to onset of
clinical symptoms of vCID in these seven recipients. These
cases had been exposed to between two and 103 donors,

© 2006 Blackwell Publishing Ltd. Var Senguinis (2006) 91, 221-230

respectively (NB search for donors to case 6 is incomplete).
To date, one donor who gave red cells to case 5 and another
donor who gave red cells to case 6 are also registered on the
NCIDSU database as vCID cases. These are the donors of the
two clinical cases of transfusion-transmitted vCJD refetred
to previously {sce vCID cases with history of donation).

sCID cases with history of transfiision

Fifty-two cases of sCJD identified between 1980 and 2000
were reported o have received a blood transfusion, of which
28 received a transfusion after 1980. Transfusion records
were found for seven sCJD cases transfused between 1984
and 1997. Donor details were found for 24 donors who
donated components mnsﬁged to these seven sCID cases.
One of these donors is known to have died, with a cause of
death not related to CJD. Twenty donors are not known to
have died from ONS flagging to date, and are therefore pre-
sumed te be alive. The fate of a further three donors is not
known. The mean age of the donors presumed still alive is
51 + 9 years. None of the traced donors who gave blood to
patients who were subsequently diagnoszed with sCID have
appeared en the NCIDSU register to date.

fCJD cases with history of ransfusion
One case of fCID identified in 1992 was reporied to have

received three blood transfusions in 1965, 1970, and 1987
none of which could be fraced.

Discussion

This study has identified three instances in which a recipient
of a transfusion derived from a *vCJD' donor has developed
infectiorn with vOID, including two clinical cases and one
pre- or subclinical infection {7 ~8]. These are three different
donorfrecipient pairs. In view of the small size of the total
at-risk recipient population {n = 66} and the background
mortality rate for vCJD in the general UK population (0-24/
million/anpum), these ohservations provide strong evidence
that vCID can be transmitted from person to person through
blood transfusion. This finding has had important implica-
tions for public health policy nationally and internationally.
The risk of developing vCJD infection in the surviving
recipjent population is significant but cannot be precisely
estimated because of variables including the timing of bloed
donation in relation to clinical onset in the donor, the influ-
ence of the codon 129 genotype of doner and recipjent and-
the effect of the introduction of leucodepletion in 1999, Fur-
thermore, the currently observed number of infections in the
recipient population may be an underestimate as some sur-
viving recipients may yet develop vCID and there is limited
available information on the outcome in the cohert of

157



228 P.E. Hewitt et al

Table § Donors (= 125} of lzblle blood companents given to variant Creutzfefdt-Jakoh disease cases® {n = 7) with identifiable past hospital trnsfusion records

Transfusion Number of donors of labile Blood component Intervail from transfusion
Case date blood components transfused donated to vOID recipient to onset of illness
1 1993 38 Cryoprecipitate (4) 4 years, 9 months
Fresh frozen plasma {11}
Platelets {8}
fed cells (14)
: Whole blood {1)
1 -1993 85 Cerméipitat: (12) . 4 yzars, 6 months
Fresh frozen plasma (25}
Platelets [17}
Red cells (11}
2 1983 2v Red celis 15 years, 11 months
2’ - 1993 "3 Fresh frozen plasma 6 years, 3 months
3 ’ 1954 4 Red biood cells 5 years, 4 moenths
£ 1999 5 Red blood cells {2) & months
Red.blood cells (Leucocyte-depleted) (3) .
) 1996 59 Red blood cells & years, § manths
1997 1+° Red bioed cells . 7 years, 10 months
7 ) 1982 2t Whole blood 13 years, 11 months

*Two of these cases finked to donors already on the National CID Surveiltance Unit (NCIDSU) register as vCID cases [7,9].

Component details traced, but donors not identifisble. -

“Timing of tlinical iliness excledes blood transfusion as the source of infection in this case.
“One of the donors already an NCIDSU register asvCID case, others presumed not to be source of infection.
“One donor already on NCIDSU register as vCID case. Search for 40+ donars to Case 6 not complete, as of 1 March 2006.

deceased recipients; a significant proportion of these indi-
viduals may not have survived long enough to express clinical
disease even if infected. The minimurm incubatien period in
CJD transmitied from person to person by a peripheral route
is 4-5 years in kuru and growth-hormone-related CJD {10,11]
and only nine deceased recipients survived for longer than

" this period. An Investigation of the haspital recerds of the
deceased recipients is underway, and to date, none had clinical
features of vCID pre-mortem. However, the identification of
the individual with "preclinical’ vCID infection was dependent
on post-mortem examination of peripheral iymphoreticular
tissues, and, to date, no equivalent tissues have been available
in the deceased transfusion recipients. Extrapolating from
the three observed infections in the total recipient population
is likely to lead to an underestimate of the overall risk of
transfusion transmission of vCID, although the introduction
of leucodepletion in 1999 may have reduced the risk to recip-
jents transfused after this date.

A further important varizble in estimating individual risk
is the time from blood donation to clinical onset in the donor
‘and, although evidence from animal studies in relation to this
issue is conflicting {12-14), it is likely that an extended gap

" between blood donation and clinical onset in the donor will
reduce the risk of transfusion transmission. All tested clinieal
cases of vCJD have been methionine homozygotes at codon

129 of PRNPF, but the individual with ‘pre-clinical’ transfu-
sion transmitted infection was heterozygous at this locus (8], -
indicating that individuals with this genotype are susceptible
to secondary infection with vCID. Except for the three cases
infecied through blood transfusion, the coden 129 genotypes
of the recipient population are not known. Although the rel-
-ative risk of secondary infection in relation to the codon 129
genotype is uncertain, a recent study in a transgenic mouse
model suggests that individuals with all human codon 129
genotypes may be susceptible to secondary infection with
vCID, with 2 hierarchy of risk from methionine homozygotes
to heterozygotes to valine homozygotes [15). Risk may vary
according to genetic background, but it cannot be assumed
that some recipients will possess an absolute genetic barrier
to infection.

The analysis of vCJD cases with a history of blood trans-
fusion has identified over 100 donors to these cases, although
the great majority were linked to one vCID case who had
undergone an organ transplant. A risk assessment has sug-
gested that these donors are themselves at significant risk of
develaping vCID and these individuals have been informed
of this risk and have been advized not to act as blood ororgan
donors. To date, none of these individuals have developed
vCID, with the exception of the two donors linked to the two
clinical cases of vCID described above.

® 2006 Blackwell Publishing Ltd. Vor Sanguinis {2006) 91, 221-230
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Plasma derived from vCJD cases has been usad in the
production of plasma derived products, including clotting
factors and immunoglobulin. To date, there is no evidence
that vCID has developed in a recipient of these products.
However, the. potential incubation period from, a presumed
low dose exposure by a peripheral route may be prolonged
and current observational daia cannot exclude the possibility
of transmission of vCID through plasma products. A risk as-
sessment carried out in the UK suggested that, on worst case
assumptions, some plasma products could be associated
with an additional risk of developing vCID in relation to the
background popelation tsk through exposure to BSE and

sinice 1999 plasma for the production of plasma products has -
been imported fo the UX from other countries. In confrastto -

labile blood components, plasma products are manufactured

using ‘a production process, some ste'pfs. of which may

reduce TSE infectivity [16]. Together with the estimated
refatively low levels of initial infectivity in plasma used in
fractionation, the risks from plasma products are probably
much lower than the risks from transfusion of labile blood
components.

An imporfant question raised by the evidence of transfu-
sion transmission of vCID is whether other human TSEs may
be transmissible through this mechanism. Cumulative evid-

-ence in 5CJD over many years does not suggest that sCJD is

transfusion transmitted {17]. Case-control studies have not
demonstrated an increased risk of sCJD through a past his-
tory of blood transfusion {18 - 20] and lookback studies have
not linked blood transfusions derived® from sCJD blood
donors to sCID cases [21,22]. However, the case-confvol
methodology may be compromised by control selection
(some studies of CID used hospital hased controls} and this
type of research cannot exclude rare transfusion transmis-
sion events. The lookback study of sCID (and fCJD) from the
TMER study provides only limited evidence, not least because
of the difficulties in tracing blood donations made years or
decades in the past, and there is only one study of sCID
equivalent to the TMER study of vCID {22). This has not pro-
vided evidence of transfusion transmission of sCiD, despite
prolonged periods of follow-up in a proportion of cases.
There is however a need to continue the study of blood trans-
fusion and sCJD, and this will become of particular import-
ance should highly sensitive tests for infectivity in blood be
developed [23]. There is recent evidence of prion protein
deposition in peripheral tissues in sCJD, including muscle
[24}. However, the increased lymphoreticular involvement in
vCID in comparison to sCJD may be associated with an
increased risk of transfusion transmission of vCID,

The TMER study has provided compelling evidence that
vCJD is transmissible through blood transfusion, represent-
ing the first evidence of transmission of human TSEs through
this route and via material sourced from a peripheral tissue
rather than the high level infectivity tissues of the central

© 2006 Blackwell Publishing Lid. Var Sanguinis {2006) $1, 221-230

nervous system. The manifest implications for public health
of transmission transfusion of vCID have led o measures to
minimize the risk from blood transfusion [25] and plasma
products derived from cases incubating vCID and many of
these actions were taken years in advance of the evidence for
transfusion transmission, both in the UK and many other coun-

‘tries. Although there is uncertainty about the potential for
. transfusion transmission of vCJID to lead to a self-sustaining

epidemic, the introduction of a policy of deferring transfu-
sion recipients as blood dororsin the UK has minimized .
this possibility. Other actions to reduce the risk, such as the

inttoduction of filtration devices, are under consideration in

the UK, but the identificition of vCID cases with a history of
blood donation in France, Ireland, Spain and Saudi Arabia
indicates that this issue has an international dimension. One
determinant of the risk is the population prevalence of vCID
infection, which is alimgst certainly highest in the UK, but the
identification of secondary transmission of vCJD underlines
the importance of internationa) surveillance systems both for

“human and animal prion diseases.
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Variability of parvovirus B19 to inactivation by liquid heating
in plasma products
S. Hattori,” M. Yunoki,"? M. Tsujikawa,' T. Urayama,*? Y. Tachibana,' L. Yamamote,' S. Yamamoto® & K. Ikuta®

Ynfectious Pothogen Research Group, Hirekata Rcseamh Loborotory, Reseorch & Dcvelopmcnr Division, Bertesis Corporation, 2-25-1 Shodai-Ofttoni,

Hittkata, Osake 573- 1153, Jopan
*Department of Virology, Research Institute for Microbio! Diseoses, Osaka Umvcfstty 3-1 Yomadaoko, Suita, Osnka 565-0871, Japan

Background and Objectives Previously, we reported that although human parvovirus
B19 in albumin and intravenous immunoglobulin preparations was rapidly inactivated
during liquid heating, in contrast to other parvoviruses such as canine parvovirus,
sensitivity to heat was h:ghly dependent on the composition of the solution, In this
study, we aimed to further elucidate the sensitivity to heat of B19 in baptogiobin and
antithrombin {previously named antithrombin ITi} preparations during liquid heating.

Materials and Methods' Two different solutions collected immediately before heat
treatment of hapteglobin and antithrombin preparations were spiked with B19 and
subsequently treated at 60 °C for 10 h. B19 DNA-positive, anti-B19 IgG/IgM-negative
plasma was used as a source of B19. The residual infectivity in each sample was measured
using a B19 cell-based infectivity assay with an mRNA polymerase chain reaction.
Results B19 in different plasma preparations showed different heat-sensitivity pattems
during liquid heating: (i} slow inactivation in haptoglobin preparations, and (i} only
limited inactivation in antithrombin preparations. The kinetics of inactivation was
greatly different from that in our previous studies in which the virus was shown to be
rapidly inactivated in albumin and intravencus immunoglobulin preparations.
Conclusion B19 has unigue properties in terms of heat sensitivity, depending on the
composition of the solution during liquid heating, This finding may indicate the need
for caution when interpreting the sensitivity of B19 to heat. .

Key words: heat sensitivity, parvovirus B19, plasma products, viral inactivation, viral
safety.
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in diameter), which means that it is not easy to eliminate by
filtration. Liquid-heat treatment, i.e. pasteurization, considered
a highly reliable method of inactivating viruses, has been

Introduction

Human parvovirus B19 (B19) is niot highly pathogenic to healthy

individuals; however, this virus does present a certain level
of risk, because it may cause serious pathological conditions
in pregnant women and immunosuppressed individuals. As
B19 has no envelope, it is resistant to detergent or organic
solvent treatments, In addition, B19 is a small virus (18-26 nm

Correspondence: Mikihiro Yuacki, PhD, Infectious Pathogen Research
Group, Hirakata Research Laboratory, Research & Development Division,
Benesis Corporation, 2-25-1, Shodai-Ohtani, Hirakata, Osaka 573-1153,
Japan

E-mail: yunoki.mikihiro@mkm-pharma.co.jp

Introduced into the manufacturing process for the production
of various plasma derivatives. Investigations using model
animal parvoviruses suggested that viruses like B19 are heat
tesistant, indicating that the potential for inactivation of this
virus in plasma products may be limited [1]. In addition, the
European Agency for the Evaluation of Medical Products and
Japanese Ministry of Health, Labor and Welfars have issued
guidance for risk evaluation of non-enveloped viruses in
plasma products §2,3].

Interestingly, recent reports have shown that under liquid-
heating conditions in albumin preparations and heat-treated/
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PEG-freated intravenous imnmnoglobulin (VIG} preparations,
B19, uniike other animal parvoviruses such as canine parvo-
virus (CPV} and porcine parvovirus (PPV), was highly heat
sensitive and was rapidly inactivated [4-6]. Unexpectedly,
however, during heat treatment, the B19 in a sucrose solution
was not inactivated rapidly {5]. In addition, B19 was also
resistant to inactivation by dry heating [5]. Therefore, in this
study, we aimed to elucidate further the sensitivity to heat
of B19 in haptoglobin and antithrombin (previously named
antithrombin HI} preparations by liquid heating.

Materials and methods

Test materials

Plasma collected according to the regulation in the USA, and
negative for anti-human immuneodeficiency virus (HIV] 1/2

IgG, hepatitis B virus {HBV) surface antigen, anti-hepatitis C -

virus (HCV) IgG, and negative for HIV RNA, HBV DNA and
HCV RNA additionally, but positive for B19 DNA (negative for
anti-B19 IgG), was used (Plasma ID: P4). This plasma sample
was the same as the one used previously for an evaluation of
heat sensitivity in albumin and IVIG preparations [5,6].
Two different solutions collected immediately before heat
treatment of haptoglobin and antithrombin preparations
were used (Haptoglobin Injection-Yoshitomi and Neuart®,
respectively; Benesis Corporation, Osaka, Japan).

B19 infectivity aséay

The infectivity of B19 in the samples was titrated using KUB12
celis {JCRBO104; Health Science Research Resources Bank,
Tokyo, Japan} and subsequently viral mRNA in positive wells
was detected with reverse transcriptase-polymerase chain
reacticn  (RT-PCR) systems. Briefly, the KUB12 cefls were
inoculated with 10-fold serial dilutions of B19 and cuitured
in RPMi-1640 medium containing 10% fetal bovine serum,
6 IU{mi erythropoietin {Sankyo Co., Ltd, Tokyo, Japan},
100 Ufml penicillin, 100 pgfmi streptomycin (Invitrogen Corp.,
Cardsbad, USAJ, 1 mum sodium pyruvate (Invitrogen Corp.), and
an I[T5-X supplement {Invitrogen Corp.) for 4 days [5]. Wells
were monitored for the presence or absence of viral mRNA, and
the viral titre remaining after heat treatment was calculated
according to the Karber method [7]. We used two different PCR
systems. For the experiment using haptoglobin preparations,
RNA was extracted and viral mRNA was amplified as described
previously [5]. For the experiment using antithrombin prep-
arations, total RNA was exiracted from the infected cells {ABI
PRISM 6100 system; Applied Biosystems, Foster City, CA,
1JSA) and employed for amplification of the B19 VP2 exon
region with the sense primer B19-21 5-TGGCAGACCAG-
TTTCGTGAA-3’ (nt 2162-2181), antisense primer B19-22
5-CCGGCAAACTTCCTTGAAAA-3 (nt 3086-3067) and probe

B19-F23 5"-FAM-CAGCTGCCCCTGTGGCCC-3 (nt 3048-3065),
using a TagMan One-step RT-PCR Master Mix Reagents Kit
and ABI 7500 Real-Time PCR system {Applied Biosystems)
{8]. These primers and the probe were optimized for the ABI
system based on previous designs.

Porcine parvovirus infectivity assay

ST celis {porcine testis cell line; ATCC CRL-1746) were
inoculated with 10-fold serial dilutions of the NADL-2 strain
of PPV (ATCC VR-742) and cultured in minimum essential
medium supplemented with 10% fetal calf serum for 10 days.
Wells were monitored for the presence or absence of viral
cytopathic effects, and the viral titre remaining after heat
treatment was calculated according to the Karber method [7].

Heat treatment of B19 and porcine parvovirus

Heat treatment of B19/PPV was performed as described
previously {5). Briefly, the B19-positive plasma sample was
diluted with 10 volumes of PBS. The diluted -B19-positive
plasma was precipitated by ultracentrifugation ai 150 000 g
for 3 h and the resulting particulate fraction was resuspended
in 2 volumes using the intermediate product. The samples
comtaining B19 were then aliquotted and incubated in a water
bath at 60 °C, or 37 °C for the control, for preset periods of
time. After immediate cooling, the remaining infectivity titre
of B19 was measured as described above. PPV experiments
were also performed in the same way,

Resulfs

To evaluate the ability of heat treatment to inactivate 819 in
the product's intermediate, the virus was inoculated into two
different samples. After being heated at 60 °C for 10 I, the
samples for kinelic experimenis on the heat inactivation ol B15
were taken at preset time points. The B19 was inactivated by 63
logs and 2-1 logs after 10 h by liquid heating of haptoglahin
and antithrombin preparations, respectively, whereas PPV was
inactivated by 3-2 logs and 2-1 logs, respectively. No inactiva-
tion of B19 was observed on heating at 37 °C for 10 h in the

_ control {data not shown). The kinetics of inactivation in the

haptoglobin preparations differed between B19 and PPV, ie.
the infectivity of B19 was reduced near detection limitat 5 b,
whereas the infectivity of PPV remained even at 10 h (Fig. 1).On
the other hand, the kinetics ofinactivation in the antithrombin
preparations was comparable and the ievels of infectivity remain-
ing even after inactivation for 10 h were similar (Fig. ).

Discussion
We previously reported that B19 was inactivated rapidly in

albumin and IVIG preparations during liguid heating at

© 2006 Blackwell Publishing Ltd. Vor Sanguinis (2007} 92, 121-124
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Fig. 7 Heat Inactivation kinetics of parvovirus
B19 in several plasma products. Bi9 was

introduced into plasma samples, that were (;) O

collected immediately before heat treatment g -2

of haptoglubin (a} and antithrombin {b) § -4

preparations. The samples containing 819 were o

then aliquotted and incubated in 2 water bath at ‘E -8

60 °C, or 37 °C for the control, for preset periods §” -8

of time (0, 1, 5, and 10 h). The infectivity of B1% —100 2 n

remaining after heating (@) was measured. In the
haptoglobln preparations, ne infectivity was
detected in two of three independent
experiments afier 5 and 10 hoof heat treatment.
Porcine parvovirus (i) was also evaluated for
comparison, The inactivation kinetics of B1S
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and CPV (4 in albumin and intravenous [ XA
immunoglobufin preparations are shown in {¢} Mot detacted
and {d), respectively. The results in (¢} and {d) are B

derived from references [5,6], respectively, with
minor maodifications.

60 °C, whereas B19 in a sucrose solution was not inactivated
quickly [5]. In the present study, we found that the heat
sensitivity of B19 in haptoglobin as well as antithrombin
preparations during liquid heating at 60 °C was substantially
different from previous results determined under equivalent
heating conditions with atbumin and IVIG preparations. Thus,
B19 showed different inactivation kinetics during liquid heat-
ing, depending on the product: (i) rapid inactivation within a
few hours; (ii) slow inactivation that takes 10 h; and {iii} little
inactivation even afler heating for 10 h{i.e. comparable with
the inactivation kinetics gbtained with CPV or PPV as a model
virus). Liquid heating of these samples was performed with
the stabilizers used in the preparation of the products. Such
stabilizers had been selected based on their ahilities to stabilize
plasma proteins and to inactivate viruses. In this study, we
used a haptoglobin preparation containing glycine and an
antithfombin [AT) preparation containing sodium chloride/
trisodium citrate dihydrate, as stabilizers, as described in the
Materials and methods. On the other hand, liguid heating for
the albumin and IVIG preparations reported in our previous
papers was performed with sodium caprylic acid/acetyl
tryptophan and D-sorbitel, respectively, as stabilizers. Thus, we
could not identify which component of the stabilizers for the
haptogiobin and antithrombin preparations plays a role in
the reduction in B19's heat sensitivity, because there is no
component included in the stabilizers for these preparations
but not.in those for the albumin and IVIG preparations. Con-
centration of citrate during heat treatment was generally
0-5-1-0 M [9]. Qur manufacturing condition was located in this
range. However, our preliminary experiments suggest that the
B19 heat sensitivity was influenced by several constituents
such as concentration of citrate, sodium, chloride, and pH,
during AT heat treatment {data not shown}. This finding

© 2006 Blackwell Publishing Ltd. Vor Samguinis (2007) 92, 121~124

- o«
O Afimaes
i P - __10 — | It —
& & 10} 0 2 4 6 & 10

suggests that the parameter of B19 stabilizing during heat
treatment is not so simple and it seems to be complex. Thus,
B19 heat sensitivity during heat treatment should be evaluated
in each process conditions avoiding an over estimation for
the B19 inactivation. We are now trying to identify the
components of the stabilizers that contribute to the decrease
in the sensitivity of B19 to heat.

Umemori et al. {10] presented that even after heat treatment
at 60 °C for 10 h, a Bi9-containing albumin preparation
vemained infective as assayed using Niigata embryonal
carcinoma (NEC) and KU812 cells. However, comparable results,
i.e. inactivation to near the limits of detection [10], or below the
limit of detection in our previous study [5), were also obtained
in the present study. This slight difference may be derived
from the use of a cold spot using heat-block system [10] vs.
complete sinking into a water bath {5,6}. The sensitivity of
B19 to heat was aiso shown to be influenced by the residual
moisture in the sample preparations during dry heating [5,11].
These findings strongly suggest that the sensitivity of B19 s
highly dependent on the conditions during heating. Therefore,
it is necessary to design a study for the evaluation of safety
with respect to contamination by andfor elimination of B19
during the manufacturing process, especially when heating
steps are investigated.

Canine parvovirus or PPV has been used at many facilities
as a model for B19. We confirmed that these two viruses are
useful for modelling B19 as they are more resistant to liquid
heating than B19. Similarly, Prikhod'ko {12} aiso proposed
that PPV is a useful model for B19 in dry heating. However,
attention should be given to the sensitivity of B19 to heat
which could be affectad by the stabilizer used, as found in
this study, We do not know the mechanism behind the clear
difference in sensitivity to heat between B19 and other
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parvoviruses. One explanation is a possible difference in the
structure of VP2 because of a partial deletion in the gene for
this protein-in B19 [13,14]. Further studies are required to
understand the mechanism behind this phenomenon, and
ensure the safety of blood derivatives.

Generally, measures against viral contamination [e.g. from

HIV, HBV, HCV, and B18, etc.) consist of doner screening, viral
climination during processing; nucleic acid amplification
tests of final products, and postmarketing surveillance. In
'our antithrombin preparation, treatments with heat and the
Planova 156N filter (15 & 2 nm; Asahi Kasei Medical Co. Ltd.,
Tokyo, Japan) were introduced to inactivate/remove the virus,
in addition to some other forms of purification which also
contribute to viral inactivation/removal [15]. Importantly, a
French group reported a case in which B19 was possibly
transmitted from an antithrobmin preparation preduced by
another manufacturer [16]. Although there had been no
report of transmission from our antithrombin preparation
even before we introduced the use of donor screening and the
Planova 15N filter, the data ebtained in this study suggest the
significance of the stabilizers used for individual products as
well as the sigrificance of other steps to eliminate the
remaining virus, such as the use of a Planova 15N filter.
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