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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 collectlon, 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 research 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 mcludmg TTI, review the
preventive measures already implemented, and discuss future visions for transfusion safety in Japan.

1. Intreduction

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 (HIV) epidemic, effective
screening tests have been implemented. Moreover, 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-
transmitted 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 I and II. Blood is further tested for
cytomegalovirus (CMV) antibody (Ab) before transfusion
into patients who are at high risk for CMV disease. Similarly,
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 (TTI) 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
enable 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, most 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
labile 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 incidents after transfusion, a look-back sys-
tem regarding TT] 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 initial blood flow was adopted in 2006.

Since 2005, people with a history of travel to some Euro-
pean countries, especlally 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
cannot be detected in occult HBV-carrier donors, are consid-
ered to be the main 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 is more than 10-fold lower than the risk caused by
donors in the NAT-window penods (6).

According to the JRC reports, it is estimated that the nsks
of HBV fransmission range from 1 in 340,000 bags to 1 in
450,000 bags in Japan (13,14). Satake et al. estimated that
the total number of HBV-TTI cases is 17 to 20 per year (1/
0.27-0.32 million donations) in Japan out of 5.4 million an-
nual blood donations, This implies that approximately 85% of
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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 reported 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 transfusion (13,14).

3-1-3. HIV

One case of HIV transmission due to whole blood transfu-
sion was reported in 1997, Two cases of infected FFP and
erythrocytes 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 1 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 population and donation
in Japan,

3-1-4, HTLV-I

HTLV-], the first human retrovirus discovered, is well known
as an etiologic pathogen of adult T-cell leukemia/lymphoma
(ATL) and other associated diseases. It has been shown to
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).



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 subtilis NT RC-MAP

1994 Serratia marcescens NT PC

1995 Acinetobacter calcoaceticus ~ NT RC-MAP

1996 Staphylococcus aureus NT PC

1996 G(+) rod NT RC-MAP

1998 Morganella morganii NT PC

2000 Bacillus cereus Bacillus cereus RC-MAP

2000 Streptococcus pneumoniae Streptococcus pneumoniae PC

2003 Yersinia enterocolitica Yersinia enterocolitica RC-MAP

2006 Yersinia enterocolitica Yersinia enterocolitica RC-MAP

2006 Yersinia enterocolitica Yersinia enterocolitica RC-MAP

2006 Staphylococcus aureus Staphylococcus 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-
I 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 of platelets at room temperature
to maintain its function is also suitable for bacterial growth.
Therefore, numerous countries have introduced culturing-
based 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 food 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 aresul,
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

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 sampies
(0.24%) to 2 of 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 vCJD
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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-
emn 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 resuit
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



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, Inc. (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, JRA1, 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 Society 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-GYHD

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

TRALI 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 symptoms
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 causal 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

2, Non-infectious diseases

A. Non-hemolytic adverse reaction

1) Allergic reaction
1. Anti-human leukocyte antigen antibody
2. Anti-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-associated
graft versus host diseases.



5. Detection strategy versus pathegen 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 transfusion-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 visibie light or solvent-detergent treat-
ment for plasma has been introduced in 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
evaluation 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 a 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 to try to keep records related to
transfusion therapy to help ensure blood safety. One method
for doing so is called hemovigilance, which is a system for
collecting information on unexpected events from donors after
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 disease transmission data since 1993, in accordance
with the Pharmaceutical Affairs Law. Reporting by medical
institutions is voluntary and targets relatively moderate to
severe adverse events.

In 2007, ISTMCT established a hemovigilance commiittee
to cooperate with medical institutions and JRC. Seven uni-
versity hospitals agreed to report all adverse transfusion events
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Fig. 2. Bimonthly variability in the reporting rate according to the
responsible blood components, PC, platelet concentrates; FFP, fresh
frozen plasma.

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 event rates were calculated automatically
and were provided to the participants continuously. As a
result of this pilot study, the total number of blood products
issued 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 erythrocytes and plasma, respec-
tively, 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,
including relatively mild reactions, which physicians previ-

“ously thought unnecessary, meaningless, or bothersome to

report to 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 each other, or rather achieve a better har-
monization 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 maintain blood product safety. Current
approaches have had limited success, and the source of the
blood products is raw human blood. In ordér to improve the
safety of blood products, we need to adopt safer alternatives
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 in 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
effectiveness of our policies at all times.
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Haemovigilance systems (HSs} have been established in
many countries (see Vox Sang 2006; 90: 207-241). The
main purpose so far has been the registration of all inci-
dents and untoward effects related to blood transfusion.
However, the question has arisen whether the optimal use
of blood should be included in the HS. For this interna-
tional forum, information was obtained on the opinion of
the relevant authorities concerning this aspect of haemo-
vigilance and how it should be organized. To obtain this
information, the following questions were sent to represen-
tatives in the various countries.

Question 1

Has a HS been established in your country?

¢ If so, is the optimal use of blood products in the hospital
part' of the system?

o If not, do you feel that this aspect of haemovigilance
-should be included in the system and, if so, do you
intend to include it in the future?

Question 2

If the optimal use of blood products in the hbspital is part

of your HS, or is expected to be so in the future, how will

this part of the HS be organized, e.g.

» via ahaemovigilance officer in the hospitals; )

o audit methods in the hospital to check the use of these
products and compliance with guidelines;

o other methods.

We obtained 16 contributions to this forum. A national
HS has been established in all but three of the participating
countries. In Argentina, although there is no official HS,
the creation of hospital haemovigilance committees is pro-
moted, and the blood banks are legally obliged to report all
data concerning blood transfusion to the Ministry of
Health, but because these data are not properly analysed, it
is not considered to be a national HS. In Japan, where there
have been local activities since 1993, a national HS is being
organized, and in Australia, where there is an HS in some
of the states/territories, a national system is on its way.

All HS were initially set up to record all transfusion inci-
dents and adverse reactions and have led to the institution

of transfusion committees {TCs) and transfusion officers
(TOs) in the hospitals.

The opinion that the optimal use of blood products
should be part of the HS, or that at least it should be
actively propagated, is almost general. At present, it is
already an integral part of the national HS in Belgium,
Ireland and the Netherlands. In these countries, there are
TCs and TOs in the hospital, and national guidelines for
the optimal use of blood are available. In Poland, it will
be included in the national HS as soon as possible. In
Finland, this aspect of transfusion medicine is a separate
project in which the five university hospitals and five
other larger hospitals participate. In most of the other
countries, where the optimal use of blood products is not
(vet) part of the HS, there is much local activity to pro-
mote it. In Canada, New Zealand and Australia, the opti-
mal use of blood products is not expected to become part

~ of the HS.

The measures taken, or that are expected to be taken, to
control the optimal use of blood products are the creation
of TCs and the appointment of TOs in the hospitals, the
availability of guidelines in which the proper medications
for blood products are outlined and the education and
training of clinicians and laboratory personnel and audits.
An interesting scheme has been on trial in Hong Kong: an
abbreviated form of the guidelines for the use of a blood
product is printed on it. Any requests outside the guide-
lines must be supported by clinical justification. This pol-
icy has been successfully applied alreaéy, saving blood
products.

Many of the answers we obtained are extensive and
contain many interesting details, which can only be appre-
ciated by reading the answers,

It can be concluded that there is much interest in includ-
ing the optimal use of blood products in the national HS,
and in some countries, this aspect is already an integral part
of the HS, while in others, it is expected to become part of
the HS in the near future. Hospital TCs and TOs and the
education of clinicians and laboratory personnel play or
will play an essential role in controlling this important
aspect of transfusion medicine.
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C. A. Gonzalez & S. Gimbatti

Question 1 ‘
Our country does not have a haemovigilance national sys-
tem. The technical and administrative standards in Argen-
tine {1} promote the creation of haemovigilance hospital
committee. Based on a tree-monthly standard form, all
blood banks are legally obliged to send all data concerning
blood transfusion to the Argentine Ministry of Health.
Because the data are not fully analysed or reported
throughout the country, we do not consider this as a
haemovigilance system.

Undoubtedly, any system of haemovigilance should
include between its parameters the control of the optimal
use of blood products, co-ordinating its activities with the
Hospital Transfusion Committee, without overlapping
activities.

Question 2

The deficiencies in knowledge of prescription, administra-
tion or identification of transfusion recipients may impact
on patient safety and, in some cases, result in death. This
point was consistently demonstrated by audits of clinical
transfusion practices [2]. Another significant contributing
factor to this problem may be the limitations of budgets,
inadequate facilities and insufficient numbers of experi-
enced trainers make it impossible to meet the training
needs.

In many developing countries, the lack of proper testing
and understanding effects blood safety still is considered
as a major problem in acquiring life-threatening trans-
fusion-transmitted infections [3,4]. Another significant
contributing factor to this problem may be the presence of
fragmented and hospital-based blood transfusion system.

Buenos Aires city has the more complex health system in
Argentina, and there is no doubt that is in great need for
highly qualified, skilful, trained healthcare staff members,

to provide an up-to-date, high-quality blood transfusions
service.

In Buenos Aires City, the hospital transfusion committee
was created by Resolution 135/55/02 [5] that contained
the first public clinical guidelines. The implementation of
this ministerial resolution demanded a highly efficient
training programme as one of the most important prerequi-
sites. :

The most challenging part was developing training
courses for staff members of hospital blood banks aiming
to improve technical competence and laboratory practice to
check the use of blood products and compliance with
guidelines between the most important objectives to
learning.

This culture change involves making decisions with the
best scientific evidence available in Transfusion Medicine
and Immunohematology. This entails a great effort by all
members of blood banks team, in the conviction that no
permanent change is possible without education.

For these reasons, those courses are necessary, not as a
palliative of inadequate training, but as a real tool for
transforming the practice of transfusion medicine.

In our experience, those training courses could be the
necessary first step before implementing the haemovigi-
lance programme.
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E. Wood

Question 1

Australia is working towards a national haemovigilance
system [1]). At the present time, systems exist covering
one or more Australian states/territories (jurisdictions} for
identifying, reporting, reviewing and responding to trans-
fusion-related patient adverse-events and near-misses
[2,3). There is now agreement that these jurisdictional
systems will provide validated data periodically for a
national report, using an agreed data dictionary and with
event classification and imputability assessments based
onn International Society of Blood Transfusion/Interna-
tional Haemovigilance Network definitions. The Austra-
lian Red Cross Blood Service also receives reports of
recipient adverse events where special product support or
reference testing is required, or where there are product
recall or donor management implications, as well as
capturing adverse events relating to donors and blood
donation [4]. '

Formal surveillance for optimal use of blood is not part
of the current jurisdictional haemovigilance activities or
planned national system, although this could be an impor-
tant area for future consideration. The current systems
usually capture contributory factors such as transfusion
decisions that did not conform to hospital or national
clinical practice guidelines, or where procedures for
appropriate transport, storage and handling were not
followed.

Question 2

In Australia, the role of the transfusion practitioner is now
well established as a key element in hospital transfusion
safety. Most transfusion practitioners have a nursing back-
ground. This role works in partnership with other members
of the transfusion team such as transfusion medicine spe-
cialists, haematologists, laboratory scientists and other
clinical counterparts. Transfusion practitioners provide
education and training {including to promote optimal use
of blood), procedural review and implementation, investi-
gation and follow-up of adverse events and near-misses,
and clinical audit. Other audits and surveys relevant to
optimal use of blood are conducted by transfusion labora-
tories, the Australian and New Zealand Society of Blood
Transfusion, the jurisdictional transfusion practice
improvement collaboratives and the Blood Service. Tools
and reports of some of these audits are available online
[2,5]. Patient blood management initiatives are also being

© 2010 The Author(s)

actively developed in Australia at institutional, jurisdic-
tional and national levels. The role of haemovigilance offi-
cer is not presently established in Australia separate from
the role of transfusion practitioner. The Blood Service also
has a transfusion medicine team (including transfusion
nurses} whose role includes promotion of optimal use of
blood.
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Question 1

A national haemovigilance system has been formally in
place since November 2005 (implementation of the Euro-
pean directive 2002, 2005). The haemovigilance network
includes a national cell depending on the Federal Agency
for Medicines and Health Products (FAMHP) for notifica-
tions of adverse reactions and events associated with trans-

" fusions and donations. Haemovigilance data are collected

by haemovigilance officers in each blood transfusion estab-
lishment and hospital.

In April 2002 (Royal Decree), transfusion committees
were created in each hospital, in which all actors in the
transfusion chain are represented: the medical director,
three medical doctors with differeat specialities, the direc-
tor of the blood bank, the director of the nursing depart-
ment, the pharmacist, a representative from the blood
transfusion establishment. Among the committee’s various
missions, optimal use of blood is clearly. identified through
the criteria of transfusion, the procedures for the whole
transfusion process, the notification of adverse events and
reactions, the evaluation of the efficacy of the transfusion
and the patient's follow-up.

In collaboration with FAMHP, the Superior Health Coun-
cil dependent on the Federal Ministry of Health elaborated
recommendations for the optimal use of red-blood-cells,
fresh frozen plasma and platelet concentrates based on
international consensus conferences organized in Belgium.
It has also published a transfusion manual to help transfu-
sion committees to implement ‘good transfusion practices’.
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Question 2

The optimal use of blood products falls under the responsi-
bility of the blood transfusion committee in close collabo-
ration with the medical directors of the blood banks and the
blood transfusion establishments.

The best method for evaluation is participation in clinical
and benchmarking studies, audits (internal and external)
and inspections by national authorities. The comparison of
clinical transfusion practices is at the present time limited
to a few hospitals. -

All tools for implementing and maintaining a haemovig-
ilance system, including optimal use of blood products, are
being set up but are not yet optimally used because of a
lack of resources.
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T. Alport, D. Towns & D. Devine

Question 1

In Canada, primary responsibility for haemovigilance rests

with the Public Health Agency of Canada who have devel-

oped the Transfusion Transmitted Injuries Surveillance Sys-
tem (TTISS Program). The mandate of the TTISS Program
is:

e ‘To establish a national surveillance system for transfu-
sion, transmitted injuries (ie. infectious diseases and
non-infectious adverse events); and

e To support target research to provide information for
risk assessment to further reduce the risk associated with
blood transfusion in Canada’ (see http://www.public-
health.gc.ca).

Participation in the programme is voluntary, but the
programme does support the presence of hospital-based

Transfusion Safety Officers, and there is good participation
of all the provinces and territories.

In addition, Canadian Blood Services and Hema-Quebec,
which operates the blood system in Quebec, have their own
reporting requirements that are outlined in the Circular of
Information (see http://www.blood.ca) and who, in turn,
have a regulatory requirement to report significant adverse
events to Health Canada. Provinces and hospitals often
have their own systems for reporting adverse events and
errors that are complimentary to the above. .

Optimum use of blood products is not part of the Heath
Canada mandate, and there are no current plans to include
this as part of the formal haemovigilance programme. Con-
sistent with the focus on consensus-driven practice change

in Canadian medicine, it is unlikely that optimal use of
blood products would become a mandated activity of a
Canadian haemovigilance system. At the present time, the
optimal use of blood products with respect to recommenda-
tions and guidelines is discussed by various groups includ-
ing provincially based blood co-ordinating offices, which
exist in some Canadian provinces, and the National Advi-
sory Committee on Blood and Blood Products, which is a
collaborative group of hospital-based transfusion medicine
experts, representatives from Canadian Blood Services, and
the government funders of the blood system. This loose
system achieves a similar goal to the formal inclusion of
optimal use of blood products in the haemovigilance
programme.

Question 2 ,
In Canada, utilization management occurs at a number of
different levels in the system. As provinces (rather than the
Federal Government) have primary responsibility for deliv-
ering health care, provinces and hospitals have developed
their own systems to ensure optimal utilization of blood
products. Some hospitals have transfusion safety officers or
equivalent positions to support the appropriate use of blood
products. Most provinces have active provincial blood co-
ordinating offices with utilization management being a key
mandate. The blood operators (Canadian Blood Services
and Hema-Quebec) also provide educational information to
hospitals and have staff specifically dedicated to working
with the hospitals to monitor product use. For example, a
formal disposition reporting system has recently been
established to provide data on blood product use. The inter-
provincial committee responsible for funding of the blood
service also has a National Advisory Committee whose
mandate includes developing guidelines and programmes
to ensure optimal utilization of blood products.

There is collaboration among these groups as well as par-
ticipation in international efforts to develop clear indica-
tions and guidelines for the use of blood products.
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P. Turek

Question 1

Haemovigilance system has been established in the Czech
Republic many years ago. In the year 2006, an older system
has been modified to be fully compatible with EU Blood
Directive. Use of blood components is included in the sys-
tem only as regards organizational and technical matters
(ordering, labelling of samples, mis-transfusions near
misses etc.), indications and medical/clinical appropriate-
ness are not included into the system. There is a discussion
in the field on how optimal use of blood would be sup-
ported and controlled, but there is no intention to include
this directly into the obligatory haemovigilance system.

Question 2

The ‘optimal use of blood’ is not included into our haemo-
vigilance system, but possibilities and needs are discussed.
Nowadays, we can hardly conceive it as a task of any spe-
cialized officer, self-audits and audits are already organized
in some hospitals.

P. Turek

Thomayer Teaching Hospital

Videnska 800, 140 59 Prague, Czech Republic
E-mail: petr.turek@ftn.cz

M.-K. Auvinen & T. Koski

Question 1
The Finnish Red Cross Blood Service (FRCBS) is a finan-
cially and operationally independent unit within the Finn-
ish Red Cross. It is a centralized organization providing
nationwide blood services in Finland. Its tasks include
organizing blood donor sessions and collecting blood as
well as testing of donated blood, production of blood com-
ponents and distribution of blood components to hospitals.
The Blood Safety Office (BSO) operates within the FRCBS
and has been appointed by the Ministry of Social Affairs
and Health to act as a co-ordinator between the various
parties involved in the blood transfusion chain. Reporting
serious adverse reactions and adverse events became man-
datory at the beginning of 2006. In the same year, BSO was
established within the FRCBS. Adverse events have been
investigated in the FRCBS for years, but since 2006, all
blood safety operations have been centralized in the BSO.
BSO forwards reports on serious adverse events to the
National Agency for Medicines, which then reports to the
EC according to EU Directives. Mild adverse events can be
reported to hospital blood centres or directly to BSO. In the
case of mild events, sampling is usually unnecessary;

© 2010 The Author(s)

a report will suffice. In practice, hospitals generally report
mild adverse events on an annual basis to the BSO.

The number of adverse events is annually monitored to
detect any noticeable increase in their incidence. Monitor-
ing also helps to detect decreases in the number of adverse
events resulting from changes or improvements. All data
retrieved are used to improve training and operational
instructions in hospitals and at the FRCBS.

The Programme for Optimal Use of Blood (VOK Pro-
gramme) is a collaborative effort between the FRCBS and
major Finnish hospitals to provide commensurate data on
blood use in the participating organizations, It is not
included in the haemovigilance reporting system and
stands as a separate project as there are so many other
aspects involved in optimal use of blood than adverse
events. However, because both initiatives are run by
FRCBS, the close information change and co-operation is
possible.,

So far, all five university hospitals in Finland and five
other major hospital districts have joined the Programme,
and the VOK Database now covers about 68% of the con-
sumption of blood components in Finland (year 2007). The
VOK Database currently includes data from 2002 to 2007.

Data for the VOK Database are collected from hospitals’
administrative, laboratory, blood bank and operating the-
atre registers as well as from the Blood. Service's Blood
Donor Registry. Patient identifications are encrypted in the
Database and cannot be traced back to the individual
patient. The Database includes information about diagrio-
ses, procedures, laboratory results and the transfused blood

" components. The Database allows analysis of differences in

blood use and evaluation of clinical practices. The partici-
pating hospitals are also able to conduct specific analyses
of data pertaining to their own organization. The ultimate
aim of the VOK Programme is to improve patient safety and
outcomes of patient care.

The reports are designed to compare blood use in partici-
pating hospitals and to illustrate changes from previous
reports. FRCBS organizes 2-3 benchmarking events annu-
ally for clinical professionals involved with blood use in
different hospitals. The benchmarking events typically con-
sist of presentation of specific VOK reports and, most
importantly, group discussions of differences in practices
among hospitals. Lectures are given by the participants as
well as invited experts. Experiences from the events are
encouraging, and the benchmarking discussions have led to
the adoption of best practices in several cases. It may be
simple actions such as controlling the practice for blood
reservations for operations. After such action, the blood use
in orthopaedic interventions has decreased with 279%,
whereas the total number of interventions has increased
with 14% for the same period 2002-2007. Naturally, there
are several other changes happening, and in the same time,
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new techniques as well as medicines have been adopted,
but we would like to believe that also the benchmarking
activities play a role here.

Question 2
We don’t have any national plans for establishing haemo-
vigilance officers at the hospitals. Only a few hospitals have
transfusion committees, and most of them are not active.
This may reflect the fact that Finland has not had any major
public mistrust in blood transfusions in the past compared
with some other countries (a very low number of transfu-
sion transmitted HIV, no BSE). Many of the practical issues
have been solved between the clinicians and FRCBS
directly.

For the follow-up of the transfusion triggers, some blood
bank software programs show for the person ordering blood
the latest haemoglobin and platelet levels of the patient.
However, the possibility for automatic alarm when the lab-
oratory values are above the predefined triggers has not
been actively promoted. The alarms might be an inefficient
way of guiding transfusions because the person facilitating
the blood order at the ward rarely is a member of team
transfusing the patients.

The laboratory technologists (and in some hospitals lab-
oratory physicians) contact the clinic whether it is likely
that the product or the number of units ordered is incorrect
or unusual. The FRCBS requests that the physician consults
if rarely used products are ordered (e.g. washed compo-
nents, HLA-typed or volume reduced platelets).

Formal audits at the hospitals are rare because we don’t
have national guidelines for blood usage.

Locally, there are some guidelines that are only recom-
mendations. Quality systems are increasingly implemented
in the clinical wards, and blood usage and transfusion trig-
gers are monitored at least in some hospitals e.g. in associa-
tion with stem cell transplantations. .

The adverse events of transfusions are reported as
described in Q1. There are now an increasing number of
hospitals using softwares for collecting and reporting data
for severe adverse events and reactions in all fields of medi-
cine. Ideally, the haemovigilance issues would be inte-
grated in the same system. This would probably facilitate
and increase the reporting of other haemovigilance issues
than transfusion reactions leading to safer transfusions.

In the current economic climate, the cost;savings may be
the most important driver for better practices in the trans-
fusions field. This economic excuse may turn out to be ben-
eficial for the patients if the decision to transfuse is made
on a strictly medical basis and a decision not to transfuse is
seen as an equally valid decision. Transfusion of blood may
be a minor action in the whole process of treating a patient,
but its economic impact is rather large. Any activities or

'

excuses that attract the interest to evaluate the current
practice are justified.
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Question 1

In Hong Kong, a haemovigilance system was established in
2001 among all public hospitals, which covered some 95%
of health services and accounted for about 90% red cell uti-
lization. The system, including a standardized reporting
format, was implemented by the Central Transfusion Com-
mittee (CTC) of the Hong Kong Hospital Authority (HA),
which is an organization responsible for the management
of all public hospitals and outpatient clinics and the Hong
Kong Red Cross Blood Transfusion Service (HKRCBTS). The
CTC is a formal committee chaired by a senior executive
who reports to the Chief Executive of the HA. Membership
of the CTC includes all Hospital Transfusion Committee
(HTC) Chairpersons and representative from the HKRCBTS.
It took the CTC a year to implement the haemovigilance
system that enables electronic reporting. Based on the con-
sensus.among CTC members and frontline clinicians, it was
decided to categorize reporting into two major areas,
namely, transfusion incidents and adverse transfusion reac-
tions. The former mandates compulsory reporting of all
incidents and near-miss events related to blood transfusion
activities in hospitals. The severity of the incident is graded
according to a 7-point scale, where 0 is equal to near-miss
i.e. incident detected before transfusion took place and six
means fatality as a direct consequence of transfusion.

For adverse transfusion reactions, the system encourages
voluntary reporting of any adverse reactions happened dur-
ing and after transfusion and adopts same severity grading
scale as incident reporting. HTCs are responsible for the
investigation and follow-up of local hospital issues and
identify possible imputable relationship between adverse
transfusion events and the blood components involved.

At half-yearly intervals, the HKRCBTS assists the CTC to
collate and analyse the data that will be presented in a
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