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SUMMARY: Over the past decades, the incidence of transfusion-transmitted diseases has been dramatically
reduced. These reductions have been due to a multifocal approach to the collection, processing, and release of
blood components. The estimated risks of transfusion-transmitted hepatitis viruses are now extremely small, but
the possibility of infections with emerging pathogens always exists because preventive measures may not be
available for all cases. Thus, some patients may be harmed before preventive measures are introduced. Beside
transfusion-transmitted infections (TTI), unsolved residual risks such as transfusion-related acute lung injury or
incompatible blood components transfusion still exist as major concerns, Continuous efforts toward rescarch on
and the prevention of adverse reaction-related blood components must be made to ensure blood safety. The
purpose of this article is to introduce the concept of the current risks of transfusion including TTI, review the
preventive measures already implemented, and discuss future visions for transfusion safety in Japan,

1. Introduction

Transfusion safety is of the utmost concern, and much ef-
fort has been expended on measures to reduce the risk of
transfusion-transmitted infectious agents. Since the onset of
the human immunodeficiency virus (HI'V) epidemic, effective
screening tests have been implemented. Morcover, a multi-
focal approach to the collection, processing, and release of
blood components has been added, and as a result remark-
able improvements have been made in blood safety. How-
ever, the current strategy could not eliminate all transfusion-
rransmitted infectious agents. i.e., not only known pathogens
but also unknown new agents, and some patients may be
harmed before preventive measures are introduced. In Japan,
the Japanese Red Cross (JRC). the sole provider of labile
blood components in Japan. is responsible for blood products
in accordance with the Pharmaceutical Affairs Law and has
made much effort to improve blood safety.
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Blood donors should answer many questions about their
medical history and their risk factors. Their blood samples
should be screened for indicators of infections such as syphi-
lis. parvovirus B19, hepatitis B virus (HBV), hepatitis C virus
(HCV), HIV types 1 and 2, and human T-cell lymphotropic
virus (HTLV) types | and I1. Blood is further tested for
cytomegalovirus (CMV) antibody (Ab) before transfusion
nto patients who are at high risk for CMV disease. Sinularly,
hepatitis E virus (HEV) is screened as a trial in the Hokkaido
district. Even though multifocal approaches to blood safety
have been introduced in Japan, unresolved residual risks still
exist. These include not only transfusion-transmitted infec-
tions (TT1) but also immunological adverse reactions such
as transfusion-related acute lung injury (TRALI) and some
allergic reactions. For the time being, transfusion components
are derived from human blood: therefore, a “zero risk™ blood
transfusion is never possible. However, it is clear that the
application of safety measures and a credible surveillance
system which identifies the current transfusion risks will
cnable transfusion therapy to be safe. A continuous effort to-
ward the research and prevention of adverse reaction-related
blood components should be made.

The purpose of this article is to demonstrate the current
transfusion risks, describe various approaches that have been
implemented for blood safety, and discuss future visions about
transfusion medicine in Japan.




2. History of transfusion medicine in Japan

The first transfusion experience in Japan was reported in
1918, Since then. maost of the blood components derived from
sold blood have been transfused. In 1964, a law came into
effect and new JRC statutes were established, At the same
time, the Cabinet made a decision that all blood components
should be derived from donations. instead of blood sales, and
all blood components have been supplied through donated
blood since 1969, In 1972, the screening of hepatitis B sur-
face antigen (HBsAg) was begun. The HTLV-1 Ab test was
added in 1986. In the same year, JRC also began to screen for
HIV Abs as a measure to avoid an HIV epidemic.

In 1989, screening strategies for hepatitis B core antibody
(HBcAb) and HCVAb were added. JRC established a
hemovigilance system in their society and began to collect
information on transfusion-related complications including
TTI on a voluntary basis in 1993. As a part of the look-back
system, JRC began to store 6-ml frozen repository samples
from all blood donations in 1996 (1). Since 1999, nucleic
acid amplification tests (NAT) for HBV, HCV, and HIV for

lubile blood products were introduced, and the pool size of

NAT was reduced from 500 to 50 the following year (2,3).
Since 2004, the pool size of NAT has been reduced from 50
to 20.

In order to investigate the causal relationship between blood
components and mcidents afler transfusion, a look-back sys-
tem regarding TTI was started nationwide in 2003, and the
following year, 6-month-quarantine storage for fresh frozen
plasma (FFP) was achieved. In 2005, pre-storage leukocyte-
reduction for apheresis-derived platelets was started, and 2
years later, this approach was adapted for all labile blood
components, In order to reduce the risk of bacterial contami-
nation, diversion of iminial blood flow was adopted in 2006,

Since 2005, people with a history of travel to some Euro-
pean countries, especially England, where bovine spongiform
encephalopathy (BSE) is epidemic have been rejected as
blood donors.

As noted above, more and more new technologies and/or
additional interventions have been adopted over time to
achieve the goal of “zero risk.”

3. Current risks in transfusion

3-1. Transfusion-transmitted infectious diseases

3-1-1. HBV

Repository samples from all donors, which have been
stored since 1996, made it easy to analyze the causal rela-
tionship between blood components and recipients. At present,
approximately more than 10 cases per year are reported (4)
in spite of various approaches to prevent transmission, The
NAT-window period (5,6) and low titer of HBV DNA, which
cannol be detected in occult HBV-camier donors, are consid-
ered to be the man reasons for this (7-12), A JRC look-back
survey reported that the risk of HBV infection caused by blood
components from occult HBV carriers with low anti-HBc
titers 15 more than 10-fold lower than the risk caused by
donors in the NAT-window periods (6)

According to the JRC reports, it is estimated that the risks
of HBV wransmission range from | in 340,000 bags to | in
450,000 bags in Japan (13,14). Satake et al. cstimated that
the total number of HBV-TTI cases i3 17 to 20 per year (1/
.27 -0.32 million donations) in Japan out of 5.4 million an-
nual blood donations. This implies that approximately 85% of

the HBV infections are caused by donors in the NAT-window
period (6).

3-1-2. HCV

Before the implementation of NAT screening, many sus-
pected cases were reporied every year, However, during the
past few years, one case has been reported every year. The
current rate of post-transfusion HCV infection from the donor
is estimated to be 1 in 22 million donors, which corresponds
to the risk of screening a test-negative, -individual-NAT-
positive blood transtusion (13,14).

3-1-3. IV

One case of HIV transmission due to whole blood transfu-
sion was reported in 1997, Two cases of infected FFP and
erythracytes from the same donor also were reported in 1999.
After the implementation of NAT, only one case of FFP-
related HIV was reported in 2003, Therefore the risk of trans-
mission is very low, estimated to be | in 11 million donors
(13,14). However, the number of HIV-infected people in the
population has been increasing in Japan. Also. the number of
blood donors in which HIV is detected positively has been
increasing gradually and finally exceeded 100 people per year
in 2007 (Fig. 1) (15).
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Fig. 1. Trends of the HIV infected rate in populanion and donation
n Japan,

3-1-4. HTLV-I

HTLV-I, the first human retrovirus discovered, 1s well known
as an ctiologic pathogen of adult T-cell leukemia/lymphoma
(ATL) and other associated discases. It has been shown 1o
have high seroprevalence in some endemic areas, especially
Southwest Japan, the Caribbean islands, and parts of Africa.
Its major routes of transmission are considered to be blood
transfusion, breast milk feeding and sexual contact (16.17).




