Table 1. Previously reported cases of confirmed bacterial contaminated blood

components in Japan

Year Detected bacteria species Caused blood
Patient Blood component component

1993 Bacillus subiilis NT RC-MAP

1994 Serratia marcescens NT PC

1995 Acinetobacter calcoaceticus  NT RC-MAP

1996 Staphylococcus aureus i PC

1996 Gi+) rod NT RC-MAP

1998 Morganelia morganii NT PC

2000 Bacillus cereus Bacillus cereus RC-MAP

2000 Streptococcus pneumaoniae Streptococcus pnewmoniae PC

2003 Yersiniu enterocolitica Yersinia enterocolitica RC-MAP

2006 Yersinia enterocolitica Yersinia enterocolitica RC-MAP

2006 Yersinia enterocolitica Yersinia enterocolitica RC-MAP

2006 Staphvlococcus aureus Staphylococceus aureus PC

RC-MAP, erythrocyte concentrate in mannitol-adenine-phosphate solution; PC, platelet

concentrates; NT, not tested.

Therefore, preventive measures involving particle aggluti-
nation (PA) were implemented in 1986. Moreover, a second
generation of PA methods was released for donor screening.
Inaba et al. evaluated the efficacy of this screening and HTLV-
[ prevalence in blood donors after screening estimated the
prevalence to be 1 in 45,560 (0.0022%) (18). No confirmed
case transmitted by blood components has been reported to
the JRC; however, its long latent period and transmission
routes other than transfusion make the prevention rate un-
certain.

3-1-5. Bacteria

Transfusion-transmitted bacterial contamination of plate-
lets is the most common cause of fatality-related blood com-
ponents, because the storage ot platelets at room temperature
to maintain its function is also suitable for bacterial growth.
Therefore, numerous countries have introduced culturing-
bascd screening methods to detect bacterial-contaminated
platelets. However, after the implementation of these meth-
ods, death from bacterial sepsis has continued to be reported
because erythrocytes are not screened for bacteria, and cur-
rent screening methods based on culturing are not entirely
satisfactory.

In the United States (US), before the implementation of
culturing methods, an average of 11.7 deaths from sepsis per
year were reported, whereas 7.5 per year were reported after
these detection methods were introduced (19). According to
the 6 years” experience of using the BacT/ALERT system in
the US, between 0.03 and 0.12% of platelet concentrates (PCs)
with a negative culturing test result were still contaminated
with bacteria, i.e., false negatives were reported (20).

In Japan, screening methods for platelets have not yet been
introduced. We evaluated the efficacy of DOX™ (Daikin
Industries, Osaka, Japan), a commercially available system
which has been developed to detect contaminated foed by
measuring the oxygen potential for contaminated PCs. Six
species were inoculated into PC, and their dissolved oxygen
potentials were measured consecutively (21,22). As a result,
this system detected aerobic bacteria in PC within 20 h if their
initial concentration was more than 10' CFU/ml.

Fatalities from bacterial sepsis are extremely rare and have
been reported once every few years (23). However, we
have experienced two fatalities from bacterial-contaminated
platelet recently. One case was reported in 2000, caused by
Streptococcus pneumoniae (24), and another case occurred
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in 2003, caused by a Staphylococcus aureus-contaminated
platelet (25). In both cases, the patients suffered from malig-
nant hematological diseases. Reported cases of bacterial
contamination in Japan are described in Table 1. Since 2007,
pre-storage leukocyte-reduction procedure and diversion of
initial blood flow have been introduced in Japan. According
to the JRC’s report, nearly 6,000 blood aliquots from whole
blood collected by either the conventional method or from
the initial drawn blood flow were cultured using an automated
culture system. As a result, the detected rate of bacterial con-
tamination was remarkably reduced from 7 of 2.967 samples
(0.24%) to 2 ot 2,890 samples (0.07%) after implementation
of the diversion (26).

National Blood Service (NBS) in the United Kingdom (UK)
also reported that diversion together with improved donor
arm disinfection has improved the reduction rate in contami-
nation from 47 to 77% (27).

3-1-6. Prion and other emerging pathogens

Variant Creutzfeldt-Jacob disease (vCID) was first identi-
fied in 1996 in the UK (28,29). and it is considered to be the
result of human exposure to the BSE agent. Since then, vCID
patients have been identified in many European countries,
especially in the UK. In 2004, the reports showed that vCID
can be transmitted by blood transfusions (30,31). The strat-
egy for preventing trasmission through transfusion has been
difficult because there is no effective screening method to
determine if a blood donor is infected, and this disease has a
long incubation period. Therefore, patients probably received
blood products from donors who were asymptomatic at the
time of donation. The US instituted a policy in which dona-
tions from people who spent at least 6 months in certain west-
ern European countries or 3 months in the UK between 1980
and 1996 were excluded. A similar policy has been applied to
potential donors in many countries. In Japan, people who spent
even one day in the UK from 1980 to 1996 and cumulative
periods of 6 months in western European countries where
BSE is epidemic were rejected as blood donors.

Consequently, donor deferral was roughly o 6% as a result
of this policy. Recently, a number of companies have been
developing prion removal filters. Asahi Kasei Medical Co.,
Ltd. (Tokyo, Japan) has developed an integrated filter which
has the functions of prion removal and leukocyte reduction
(32.33).

Pall Co., Ltd. (East Hills, N.Y., USA) gained a Council of
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Europe (CE) mark for their device “Pall Leukotrap Affinity
Prion Reduction Filter (LAPRF),” a new leukocyte reduc-
tion filter for the removal of infectious prion from eryth-
rocyte concentrates in 2005 (34,35). Pathogen Removal
and Diagnostic Technologies, Tnc. (PRDT), which is a joint
venture company of the American Red Cross and ProMetic
BioSciences, established “P-Capt,” which has high prion-
binding affinity and also received CE mark in 2006, in coop-
eration with Macopharma (36).

Some pathogen agents carried by mosquitoes, such as
chikungunya virus in the Indian Ocean, West Nile virus in
the US, and malaria are widely known as transmitted infec-
tious pathogens (37). Fortunately, this is not an issue of
concerne in Japan at present, but potential donors move
frequently throughout the world, and some materials imported
from abroad may carry mosquitoes. We are collecting infor-
mation carefully, and we have to manage them in the near
future.

Similarly, HEV has been considered to be an imported
infectious disease from its epidemic area in the developed
countries. However, the epidemiologic study revealed that
2-14% of healthy populations were anti-HEV IgG positive
(38), and approximately 13% of the non-A, -B, and -C acute
hepatitis cases in Japan were caused by HEV (39). More-
over, the discovery in 2001 of an indigenous Japanese strain
of HEV, JRAI, from a patient who had never been abroad,
had a great impact on blood safety in our country (40,41).
Under these circumstances, HEV screening using a real-time
reverse transcription (RT)-polymerase chain reaction (PCR)
system has continued as a trial in the Hokkaido district,
northern part of Japan.

Blood is also tested for CMV Ab and provided to patients
who are at an increased risk for CMV disease in Japan.

3-2. Non-infectious reactions

3-2-1. Hemolytic reactions

Hemolytic reactions are classified into acute hemolytic
reactions and delayed hemolytic reactions. Most important
hemolytic reactions involve incorrect blood components
(IBCT). IBCT has rarely been reported to JRC as an adverse
reaction, because it is regarded as a transfusion error. The
surveillance of ABO-incompatible blood transfusions was
conducted based on an anonymous questionnaire by the Japa-
nese Socicty of Blood Transfusion for 5 years from 2000 to
the end of 2004 (42). This surveillance targeted 1,355 hospi-
tals in Japan, and data were obtained from 829 hospitals
among them (61.2%). According to the data, 60 cases of ABO-
incompatible transfusion were reported, and 31 of them
involved erythrocyte concentrates. Of 31 cases, 22 were due
to major mismatches, and others were due to minor mis-
matches. The current incidents collection system used by JRC
is based on voluntary reporting; therefore, the number of
reported IBCT cases might be underestimated.

3-2-2. Non-hemolytic reaction

Minor allergic reactions such as urticaria, fever, and dysp-
nea make up a major portion of non-hemolytic reactions.
These include transfusion-associated graft versus host dis-
eases (TA-GVHD) and TRALL

3-2-3. TA-GVHD

Once TA-GVHD occurs, it is almost always fatal with a
very rapid and fulminant course. The mechanism of this
condition involves the activation of donor lymphocytes
against recipient human leukocyte antigens (HLA). The risk
increases in proportion to the degree of HLA haplotype-
sharing between donors and patients. In Japan, this condition

is a serious problem. Indeed. its incidence is 5-10 times higher
than in European countries (43,44). JRC collected infor-
mation and conducted a national survey in 1991, and a
microsatellite DNA assay to identify TA-GVHD has also been
developed (45-47). Consequently, JRC has begun the practice
of irradiating the blood components supply throughout the
country. Since 2000, no confirmed TA-GVHD case has been
reported to JRC.

3-2-4. TRALI

TRALT is a serious clinical syndrome involving shortness
of breath, hypoxemia and non-cardiogenetic pulmonary
edema, associated with HLA/Abs or neutrophil antigens. JRC
has gathered information on TRALI since 1997. As knowl-
edge of TRALI has grown, the number of reported TRALI
cases has increased. However, the definition of TRALI
remains controversial, and it is likely that only a portion of
TRALI cases are collected. Other similar serious symptonis
which are not included in the definition occur, and treatments
have not been developed. Supportive diagnostic evidence
includes identifying neutrophil or HLA Abs in the donor or
recipient plasma. Among the blood donors, multiparous
women frequently have these antibodies. Therefore, in many
developed counties, women are not permitted to be plasma
donors. In Japan, however, this policy has not been applied.

4. Traceability of causal relationship between blood
components and incidents by JRC

JRC has conducted the following tests on residual blood
products, plasma derivatives, and recipient blood to identify
the causes of adverse reactions and infectious diseases. The
contents of the current tests to trace such causes are described
in Table 2 (48).

Table 2. Currently conducted tests to identify the causa! relationship
between blood products and adverse reaction after transfusion accord-
ing to the classification of reaction type

1. Transmitted infectious diseases

A, Virus
1. Serological test: serological markers related to suspected infections
2. NAT: (1) Detection of suspected viral genome

(2} Evaluation of viral genome sequence homology

B. Bacteria
1. Detection of bacteria by methods based on blood culturing
2. Identification of bacterial species by Gram’s stain
3. Detection of endotoxins of Gram-negative bacteria
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. Non-infectious discases

A. Non-hemolytic adverse reaction

1) Allergic reaction
1. Anti-human leukocyte antigen antibody
2. Anli-platelet antibody
3. Anti-granulocyte antibody
4. Anti-plasma protein antibody: against 6 plasma proteins, including
anti-haptoglobin (HP) antibody and anti-immunoglobulin A (IgA) anti-
body
5. Plasma protein deficiency

2) TA-GVHD
1. Micro-satellite DNA assay
2. Chimerism test on recipient blood

B. Hemolytic adverse reaction
1. Re-check of the blood group and Coombs test
2. Detection of irregular antibody

NAT, nucleic acid amplification tests: TA-GVHD, transfusion-ussociated
graft versus host diseases.
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5. Detection strategy versus pathogen reduction for
transmitted diseases

At present, detection strategies such as screening tests for
known pathogens for which the methods have already been
developed are added yearly to maintain the blood compo-
nents’ safety. However, the current strategy does not prevent
all of the translusion-transmitted pathogens. Considering that
the use of human blood as a raw biological source is unsafe,
screening tests alone cannot exclude all of the potential patho-
gens. Therefore, we have to consider the introduction of some
alternative or additional preventive measures. Some patho-
gen reduction systems to damage pathogen nucleic acids
to proliferate have been developed and some are now under
development. Pathogen inactivation (PI) technology using
methylene blue plus visible light or solvent-detergent treat-
ment for plasma has been introduced m some European coun-
tries and has a track record of more than 10 years (49-51).
Similar technologies involving amotosalen (S-59) plus ultra-
violet (UV) A light have recently become available for plasma
(52). Only amotosalen and riboflavin UV light treatment have
obtained the CE mark in Europe, and they have been under
cvaluation for use with platelets (53,54). With regard to these
methods, concern remains regarding cost, process operation
changes, ability to inactivate, and ineffectiveness against
prions, non-enveloped viruses, spore-formed bacteria and
viruses which exist in exceedingly high concentrations in
blood. Damage to the products which results in reduction
of coagulation factor activities, deterioration of platelets,
toxicity, and mutagenicity in recipients is also controversial
(55-57). These residual risks are still 1 major concern to the
public, politicians, regulatory agencies, and blood compo-
nent providers. A recent consensus conference recommended
that PI should be implemented when a feasible and safe
method to inactivate a broad spectrum of infectious agents is
available (58-60).

In Japan, the delegates on behalf of the Japanese Society of
Transfusion Medicine and Cell Therapy (JSTMCT) visited
some European countries and collected the current informa-
tion. Additional detection strategies and undeveloped patho-
gen reduction technology will be extensively debated over
the next few years. But it is obvious that TTI is not static
and new agents continue to emerge; therefore, we have to
carefully watch the circumstances and collect worldwide
information.

6. Hemovigilance

Since the AIDS epidemic, developed countries, especially
in Europe. took swift action 1o try to keep records related to
transfusion therapy to help ensure blood safety. One method
for doing so 18 called hemovigilance. which is a system for
collecting information on unexpected events from donors afier
drawing blood to the adverse reactions of the patients after
transfusion, Various hemovigilance models are usede around
the world, depending on social security and national priori-
ties (61-64). JRC has collected transfusion reaction and
infectious discase transmission data since 1993, in accordance
with the Pharmaceutical Affairs Law. Reporting by medical
institutions is voluntary and targets relatively moderate 1o
severe adverse events,

In 2007, JSTMCT established a hemovigilance committee
to cooperate with medical mstitutions and JRC. Seven uni-
versity hospitals agreed to report all adverse transfusion events
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bimonthly through an anonymous, secure, online portal.
Participants also entered the total number of blood products
issued over each reporting period. Online access and data
entry were made easy, with 16 categories of symptoms and 8
diagnoses, Adverse evenl rates were calculated automatically
and were provided to the participants continuously. As a
result of this pilot study, the total number of blood products
1ssued corresponded to about 1% of the total issued in Japan.
Six hundred seventy-five transfusion-related adverse events
were reported in 2007 by 7 hospitals. Most of them were non-
hemolytic transfusion reactions. The reported reaction rates
were 0.54 and 0.63% for crythrocytes and plasma, respec-
uvely, and 3.4% for PCs in this trial, On the other hand, 0.02%
for erythrocytes, 0.018% for plasma, and 0.09% for PCs were
nationally reported to JRC (Fig. 2). Hemovigilance such as
in this system by a third-party service through an anonymous
online portal revealed a high incidence of adverse events,
ncluding relatively mild reactions, which physicians previ-
ously thought unnecessary. meaningless, or bothersome to
report 10 JRC. Easy online access, anonymity, and the moti-
vation of participating institutions likely contributed to this
outcome. This system and the preexisting JRC hemovigilance
will complement cach other, or rather achieve a better har-
momization for future hemovigilance systems (65,66).

7. Conclusion

Current multifocal approaches to blood safety have dra-
matically reduced the risks related to blood transfusion.
However, residual low risks are still a major concern, and we
are under pressure to maintamn blood product safety. Current
approaches have had limited success, and the source of the
blood products is raw human blood. In order to improve the
safety of blood products, we need to adopt safer altematives
and’or additional preventive measures. Each country has its
own circumstances. such as politics, manufacturing. medical
resources, and social services, related to transfusion medi-
cine, and each country must develop its most suitable solution.

Consequently, one action taken m one country would not
necessarily be an appropriate procedure in another country,
It is important to share information and develop standards in
transfusion medicine worldwide. However, it is important
to remain focused on blood product safety and to track the
cffectiveness of our policies at all times.

62 —



[~

. Onsubo, H.. Yamaguchi, K. and Hoshi, Y. (2008): C

REFERENCES

Satake, M. (2007); Japanese repositonies. Transfusion. 47, 1105

Mine, H.. Emura, H., Miyamoto, M.. et al. (2003); High throughput
screening of 16 million serologically negative blood donurs for hepatitis
B viras. hepatitis C virus and human immunodeficiency virus type-1 by
nucleic acid amplification testing with specific and sensitive multiplex
reagent 1n Japan. J. Virol Methods, |12, 145-151.

. lomono, T, Murokawa, H., Minegishi, K., et al, (2002): Status of NAT

screening for HCV, HIV and HBV: experience in Japan. Dev. Biol.,
108, 29-39,

Japanese Red Cross (2008): JRC News, 0807-113

Satake, M. (2004); Infectious risks associated with the tnsfusion of
blood components and pathogen inactivation. Inl. J. Hematol., 80, 306-
310

Satake. M.. Tuira. R.. Yugi, H.. ¢t al, {2007): Infectivity of blood com-
ponents with low hepatitis B virus DNA levels identified in a lookback
program. Transfusion, 47, 1197-1205

Govama, S.. Kanda, Y., Nanny, Y, et al. (2002): Reverse seroconversion
of hepatitis B virus after b ic stem cell ph Leuk

Lymphoma, 43, 21592163,

Degos, F.. Lugassy, C.. Degott, €., et al, (1998): Hepatitis B virus and
hepatitis B-related viral infection in renal transplant recipients. Gastro-
enterology, 94, 151-156.

Webster, A, Brenner, M.K., Prentice, H.G., et al. (1989): Fatal hepalits
B reactivation after autologous bone marrow transplantation. Bone
Marrow Transplant., 4, 207-208

. Tsutsumi, Y., Kawamura, T., Sauoh. S.. et ol. (2004): Hepatitis B virus

reactivation in a case of non-Hodgkin's lymphoma trested with chemo-
therapy and rituximab: necessity of prophylaxis for hepatitis B virus
reactivation in rituximab therapy, Leuk. Lymphoma, 45, 627.629.

. Hourfar, M.K,, Walch, L.A., Geusendam, G, et al. (2008): Sensitivily

und specificity of anti-11Be screening assays-which assay 1s best for
blood donor screening? Int. ). Lab. Hematol., 30

Kino, K., Tomoda, Y. lto, R, et al. (2007} Reactivation of hepatitis B
virus {HBV) m a multi fused patient —conli by look-back
stuly using stored specimens—. Jpn. J. Transfus, Cell Ther,, 53, 553-
557 (text i Japanese).

. Japanese Red Cross (2005): JRC News, 0506-59.
. Tadokoro, K. (2007): The new Japanese blood law: 115 impact on blood

safety and usage, Dev, Biol., 127, 161-168,

. Ministory of Health, Labour and Wellare, Online st <hiip://api-net jfap

onjp/mhw/survey/U Tnenpo/h puf= {in Jay 1

. Lefrere, N (2000); Human T-lymphatropic \lruqt)pelllnL\'lp risk

of tr with Presse Med., 10, 1134-1138.
Yamaguchi, K. (1994): Human T lymphotropic virus rype-1 in Japan,
Lancet, 343, 213-216.

. Inuba, 5., Okochi, K., Sato, H., et al. (1999): EMcacy of donor sereen-

ing for HTLV-1 and the natural history of transfusion-transmined infic-
tion. Transfusion, 39, 1104-1110.

Blajch M.A. and \ kas, E.C, {2006); The contmuing risk of
transfusion itted infections. N. Engl. 1. Med., 355, 1303-1305
. Larsen. C.P., Exligini, F.. Hermansen, N.O_, eval. (2005): Six years'

experience of using the BacT/ALERT system fo sereen all platelet
concentrates, and additional testing of ootdated platelet 1o
extimate the frequency of false-negative results. Vox Sang.. 88, 93-97

35.

36

37

8.

39

an.

41

arm disinfection, diversion and bacierial screening. Transfus. Med., 16,
381-396

Will, R.G., Ironside. LW, Zeidler, M. et al. (1996): A new variant of
Creutzfeldi-Jacob disease in the UK. Lancet, 6, 921-925.

Zeidler, M., Stewart, G.E.. B:mclougj! C R.,etal (199‘.'] New variant
f_‘mlzl‘em Jacob d and d 1ests.
Lancet, 27, 350, 903-907.

. Paden, A.H., Head. M.W,, Riichie. D.L., et al (2004): Preclinical vCJD

after transfusion in a PRNP codon 129 heterozygous patient. Lancet,
364, 517-529.

Hewitt, PE, Llewelyn, C. A, Mackenzie, ). et al. (2006): Creutzfeldt-
Jacob disease and blood transfusion: result of the UK transfusion medi-
cine epidemiological review siudy. Vox Sang., 91, 221-230.

Prowse, C_(2006): Prion removal with filters. Vox Sang. ISBT Science
Series 2006 (1), 230-234

Yokomizo, T, Nirasawa, H., Kai, T., et al. (2008). A combination filter
for prion and leukocyte reduction, its applicability as an integral filter
with blood bag systems. Vox Sang., 95 (Suppl. 1), 271.

. Sowemimo-Coker, 5.0., Pesci. 5.. Andeade. F., et al. (2006): Pall

leukotrap affinity prion-reduction filter removes exogenous infectious
prions and endogenous infectivity rom red cell concentrares. Vox Sang.,
90, 265-275.
Mwmnm{'oller.s Kascsak, R., Kim. A.. et al. (2005); Removal of
piked) and endog: prion infectivity from red cells with
ancw,.v ype of leukoreduction filter. Transfusion, 45, 18391844,
un.‘sm L anhcﬂ,BC Gugel PV et al. (2006): Reduction of trans-
Jopathy mfectivity from human red blood
cells with g pnou protein aﬂ’mry ligands, Transfusion. 46, 1152-1161.
Rezza, G., Nicoletni. L, Angelini, R., et al(2007): Infection with
chikungunya virus in ltaly: an outbreak in & temperate region. Lancet,
370, 18401846
Li. T.C.. Zhang. J.. Shinzawa, H., et al, (2000); Empty virus-like particle-
hased enzyme-linked immunosorbent assay for antibodies 1o hepatitis
E virus. J, Med. Virol,, 62, 327-333,
Miiuo. H.. Suzuki. K. Takikawa, Y., etal, (2002); Polyphyletic strains
of hepatitis E virus are responsible for sporadic cases of acule hepatitis
in Jupan. J. Clin, Microbiol., 40, 3209-3218.
Matsubayashi, K., Nagaoku, Y., Sakat, H., etul |"0t>4] Trumﬁmm
transmitted hepatitis E caused by app f E
virus strain in Hokkaido, Jopan, Transfusion, 44 934.940.
Matsubayashi, K., Kang, J.H., Sakats, H.. et al. (2008): A case of
transfusion-transmitted hepatitis £ caused by blood from a donor
infected with hepotitis E virus vig ic foud-bome route. Transfu.
sion, 48, 1368-1375.

. Fujil. ., Matsuzaki, M., Miyata, $., etal. (2007); Analysis of the causes

of ABO-incompaiible transfusion in Japan. Jpn. 1. Transfus. Cell Ther..
53, 374-382 (rext in Japanese).

Aoun, £, Shamseddine, A, Chehal, A, et al. (2003); Transfusion-
associnted GVHD: 10 years' experience al the American University of
Beirut-Medical Center. Transfusion, 43, 1672-1676.

. Williamson. L.M.. Stainsby, 3., Jones, H.. et al, (2007); The impact of

universal leukodepletion of the blood supply on hemovigilance reponts
of pustiransfusion purpura and transfusion-associated graft-versus-host
diseases, Transfusion, 47, 1455-1467.

Ryo, R., Saigo, K.. lashimoto, M., et al. { IW‘D) Tmh‘lltnt of post-
|mn:ﬁmu¢| grnn -versus-host di with N ilate, a serine

ing of dissolved oxygen consumplion by DOX™ system to evaluate
bacterinl contamination in platelet concentrates. Jpn. J, Transfus. Cell
I'her.. 54, 372-377 (text i Japanese),

. Oisubo, M., Sasaks, Y., Yamaguchi, K., et al. {2007): Consecutive monitor-

ing of dissoleved oxygen consumption by DOX™ 1o evaluate bacteria
n platelet concentrates. Transfusion, 47 (35), 205A.
Takahashi, M. and Nagumo, Il (2008): Septic mansfusion reaction
resulting from bacterial ¢ of blood « Ipn. 1,
Transfus. Cell Ther,, 54, 359-371 (1ext in Japanese)
Katyama, T.. Kamiya, M., Hoshina, 5., et al (2003): Fatal septic shock

46,

47

48

A4

50

ibitor. Vox Sang., 76, 241-246.
Nshll'l'lw’n. M., Hidaka, N.. Akaza, T. et al. (1998) Immunosuppressive
effects of chloroquine: potential effectiveness for trearment of post-
travsfusion graft-versus-host diseases. Transfus. Med , 8. 209-214
Juji, T., Nishimura, M. and Tadokoro, K. (2000): Treatment of posi trans-
fusion grafi-vesus-host diseases. Vox Smg 78, tSu:-pl 2] 277-2M.
Oleazaki, H. (2007): The benefits of the syslem
for better patient care. Vox Sang., ISBT Science Series, 104-109,
Seghatchian, J., Walker, W.H. and Reichenberg. S. (2008); Updates on
pathogen inmactivation of plasma using Theraflex methylene blue system.
Transfus. Apher. Sci., 38, 271-280.
Solheim, B.G. and Seghatchian, J. (2006). Updaie on pathogen reduc-

and rhabdomyolysis following trensfusion of platelel conc
contaminated with Srepracoccus prewmonine. Rinsho Ketsueki. 44,381
385 (in Japanesc),

. Uruma, M., Kato, H., Ando, T., et al. (2008) A [atal cose of sepsis

caused by MSSA ¢ of platelet ¢ Jpa. L Transius,
Cell Ther., $4, 38-42 (text in Japanese).

Nagumo, H., Shinozaki, K, Kimura, Y., et al. (2007); The effect of
diversiun of first hlood volinne on the frequency of bacterial

tion in whole hlood collection, Jpn, J. Transfus. Cell Ther., 53, S98-601
(text in Japanese)

McDonald. C.P. (2006): Bacterial nsk reduction by mmproved donor

432

63

51

53

tion technology for therapeutic plasma: an overview, Transfus. Apher.

Sci., 35, 83-90

Politis, C., Kavallicrou. L., Hantziam, §.. et al. (2007); Quality and

safety of frozen plasma inactivaled and | fuced with the therafl

methylene blue system including the Blueflex filter: 5 years” expenence.

Vox Sang., 92, 319-326,

Herving. TA.. Apelseth, T, and Sandergaard, M, (2006): Pl platel
i inactivation, ISBT Sci Series, 1, 227-229.

Pineda, A.. McCullough, J., Benjamin, R.L, et al. (2006): Pathogen in-

activation of plaelets with o p!moghemncul treatment with amotosalen




54

56

58.

59

HCL and ultraviolet light: process used in the SPRINT trial, Transfu-
sion, 46, 562-571.

MeCullough, 1. (2006): Pathogen inactivalion of platelels, Transfus
Altern, Transfus, Med., 2, 121-126

. Solbeim. B.G. (2008): Pathogen reduction of blood components.

Transfus, Aphere. Sci.. 39, 75-82

Rio-Garma, J., Alvarez-Laman, A.. Martinez, C., et al. (2008): Methy!
ene blue- phmmn.-n:m ated plasma versus quarnntine fresh frozen plasma
n thromb ,...,,‘,...‘ purpurs a multicentric, prospective
cohart study, Br. J. Haematol..

. Segharchian, J. and Sousa, G. :zmm Pathogen-reduction systeme for

blovd components: the current position and future trends. Transfus

Apher, Sci,, 35, 189-196.

Webert, K.E., L‘seru C M., Hannon. J., et al. (2008): Proceeding of o
o € h inactivation making decisions about

new technologies. Imnxl’u: Med. Rev., 22, |-34

Klgin, H.G.. Anderson, D., Bernardi, M 1., et al. (2007): Pathogen innc-

tivation: making decisions about new technologies-report o a consensus

conflerence. Transfusion, 47, 2338-2347

433

64

i)

61

Klein, H.G., Bemardi, M.J., Cable. R., et al, (2007): Pathogen inactiva-
tion: making decision about new technologies-preliminary report of &
consensus conference. Vox Sang., 93, 179-182

Andreu, G., Morel, P., Forestier. F., et al. (2002): Hemovigilance net-
work in France: organization and analysis of immediate transfusion
incident reports from 1994 1o 1998, Transfusion, 42, 1356-1364
Migeot, V., Tellier, S, and logrand, P. (2003): Diversity of bedside
pretransfusion ABO lity devices in metropolitan France
Transtus. Clin. Biol,, 10, 26-36

Stansby, D., Jones, H,, Asher, D., et al. (2006): Serivus hazard of trans-
fusion: a decade of hernovigilance in the UK. Transfus. Med. Rev.. 20,
273-282.

Faber, 1.C. (2004); Work of the European Haemovigilance Network
{EHN), Transfus. Clin. Biol,, 11, 2-10.

Otsubo. H., Hamaguchi, | and Yamaguchi, K. (2008): Hemovigilance
and blood safety control. J. Med. Tech., 52, 157-161

Otsubo, H., Kato, H., Yonemura, Y.. et al.: Better building hemovigilance
system in Japan. Jpn. J. Transfus. Cell Ther. {text in Japanese) (in press).




