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Gilles Folléa
Jeroen de Wit

FOREWORD

For many decades, the transfusion of blood components and plasma derived medicinal
products has been established as a lifesaving therapy. However, the risks of this therapy were highlighted when many transfused patients were contaminated by infectious
transmissible agents, mainly before the 1990s. For this reason, the preparation of blood
components and plasma derived medicinal products, from collection to distribution, is
now highly regulated.
For blood components, the current Blood Directives, issued and enforced between 2003
and 2005, describe the basic regulatory requirements and standards of quality and safety
for the collection, testing, processing, storage and distribution of human blood and blood
components. They also provide the regulatory bases of haemovigilance requirements for
traceability and notification of serious adverse reactions and events.
Nonetheless, transfusion medicine is evolving fast and the European Commission initiated in 2012 the process of revising the current Blood Directives, by consulting the
Competent Authorities for blood and blood components in the EU Member States. This
has offered a unique opportunity to contribute to the reflection needed for this revision
process, starting with the following question: how can these Directives be updated, with
the aim of improving patient and donor safety, and healthcare efficiency?
The use of tissues and cells of human origin has also become an important therapeutic
resource for many patients. The preparation of human tissues and cells, from donation
or procurement to distribution, is also highly regulated. The current Directives on human
tissues and cells, issued and enforced between 2004 and 2006, describe the basic regulatory requirements with standards of quality and safety for the donation, procurement,
testing, processing, preservation, storage and distribution of human tissues and cells.
They also provide the regulatory bases of human tissue and cell vigilance, with basic
requirements for traceability and notification of serious adverse reactions and events.
The European Commission also initiated the process of revising the current Directives on
human tissues and cells, by requesting the EU Parliament to produce a report on voluntary
and unpaid donation of tissues and cells. The final report, voted at the EU Parliament
in September 2012 with a vast majority, strengthened the EU political willingness to
further promote voluntary and unpaid donation of tissues and cells. Similar to the Blood
Directives, this offers a unique opportunity to contribute to the reflection needed for this
revision process, starting with the basic question: how can these Directives be updated,
with the aim of improving patient and donor safety and healthcare efficiency?
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The European Blood Alliance (EBA) is an association of non-profit Blood Establishments
collecting, processing and distributing blood and blood components from voluntary nonremunerated donors, and has 25 members throughout the European Union and European
Free Trade Area States. Its mission is threefold:
 o contribute to the availability, quality, safety and cost-effectiveness of the blood
−− T
and tissue and cell supply for the citizens of Europe by developing and maintaining
an effective and efficient collaboration amongst European blood and tissue and cell
services.
−− T
 o increase public and professional awareness of voluntary non-remunerated donation
of blood and blood components, as the basis for preparation of blood components,
which are an indispensable therapeutic means of saving patients.
 o assist European blood establishments to continuously improve their performance,
−− T
based on scientific and ethical principles, for the benefit of patients.

Given the forthcoming revision of both the Blood Directives and the Directives on human
tissues and cells, this book aims at presenting the European Blood Alliance perspective
on blood, tissues and cells from human origin.
The book identifies some of the major challenges, in particular, the development of voluntary non-remunerated donors and donations and the prevention of potential negative
consequences of unregulated competition between blood component suppliers, both of
prime importance. Expertise on key subjects concerning blood and blood components,
and human tissues and cells is derived from the leading practitioners on these subjects
throughout Europe, and for cellular therapies, also from Australia, Canada and the United
States. Their expertise focuses first on patient safety, and leads to final recommendations, most of which should be at least discussed and seriously considered in the revision
process of the Directives concerned.
For the benefit of patients, donors, healthcare providers and stakeholders, we hope that
this book will assist policy and decision makers, and the regulators involved in these
important domains.
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01.THE ENVIRON-

MENT OF THE
EUROPEAN BLOOD
ESTABLISHMENTS:
NEW SCENE AND
CHALLENGES
This chapter describes the overall environment within which European Blood
Establishments (BEs) and their stakeholders (hospitals, policy-makers, regulators
and suppliers) must operate today, and plan for the future.

1.1	Historical
Context
For anybody connected with blood transfusion at that time, the 1980s and early 1990s
were dominated by the disastrous impact of the transmission of HCV and HIV to thousands of recipients of blood transfusions and plasma-based treatments. In many
countries, this led to a decline in public and governments’ confidence in the safety of
the blood supply.
Conversely, for the last 15 years, in Western Europe and in other parts of the developed
world, in spite of continuing challenges, impressive levels of continuity and sufficiency of
blood supply have been maintained, and consistently high levels of safety of the product
to the patient have been achieved.
Throughout this period, in the face of an ageing European population and rapidly
developing medical treatments for such ailments as heart disease, cancer and tissue
deterioration, blood transfusion has remained a vital clinical intervention. Data from
haemovigilance systems that monitor untoward events involving blood transfusion
shows that in these countries the greatest danger by far to blood recipients lies, not
in the quality of the products issued to hospitals by BEs, but from problems arising in
hospitals from their procedures. The main hospital based problem is that the wrong
product is transfused to the patient.
Significant contributors to this strong performance on the part of BEs have included the
level of sustained additional investment in blood and blood product safety, improved
management of BEs and increased regulatory scrutiny: these all comprised responses
by national governments to the HCV and HIV disasters. In addition to national government action in many European states, the EU implemented directives setting standards for both plasma derived products and blood components. These set the minimum
requirements for blood related activities in all EU Member States.
BEs and Plasma Derived Medicinal Product (PMDP) manufacturers in the EU and in many
other parts of the world now find themselves operating within a much stricter legal and
regulatory framework than was imaginable 25 years ago. Nonetheless, at the time of
writing, the achievement of equivalent standards across the EU, driven by the EU Blood
Safety Directive 2002/98/EC (See Chapter 2) and its ‘daughter’ directives, has still to be
completed, as it relies on two things to achieve this equivalence of standards:
 he required funding in all EU Member States to introduce all steps necessary for
1. T
equivalence across the EU
2. Equivalence of inspection regimes to enforce these standards
Despite major efforts, the safety of the product persistently raised considerable challenges in the very recent past.
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In Europe, in the 1990s and the early 21st Century, vCJD threatened to become as big an
issue as HCV and HIV had been in the preceding decades, which actually precipitated the
current EU directives on blood. However, the outbreak has been isolated almost entirely to
the UK where the problem originated, and, to date, the number of cases has been small.
There now appear to be reasonable hopes that the spread of vCJD via blood transfusion,
tissue and organ transplants and the use of certain problematic surgical equipment will
be limited.
There have been differing views about the range of precautionary measures taken by the
UK Government to minimise the secondary transmission of vCJD, and by many other governments and regulatory authorities to limit the risk of importing vCJD via UK citizens and
residents. So far, the risk of the outbreak developing into an epidemic has been avoided.
New diseases continue to emerge and known diseases re-emerge in Europe, including
West Nile Virus (WNV), Chikungunya, Severe Acute Respiratory Syndrome, Chagas disease, dengue fever, babesiosis [1]. In Spain alone, it has been suggested that there may
be some 15,000 carriers of the Chagas parasite amongst travellers and immigrants from
South America. There is also a significant increase in global cases of dengue fever and in
October 2012, this concerned an EU country with an outbreak in Portugal (two isolated
cases had been reported in France in 2010).
In 2011, a new virus, xenotropic murine leukemia virus-related virus (XMRV) – that
could be transmissible via blood – was initially linked to chronic fatigue syndrome and
prostate cancer, before important scientific studies brought evidence to preclude these
links. This virus arose as a result of laboratory contamination and, so far, has had no
consequences for blood safety [1].
In North America, the greatest perceived threat during this period has been WNV. This
was dealt with effectively and its spread through blood transfusion was reduced by
the rapid and coordinated actions by the regulators (FDA and Health Canada), the test
manufacturers and the BEs. They had the advantage that the virus had already been
characterised and the risk of transmission through blood transfusion could be managed
using conventional blood safety strategies: donor screening, testing and, where appropriate, exclusion. This will not be the case for all emerging diseases.
In Europe, the threat of WNV, concerning thousands of donors returning from affected
areas (e.g. Greece and Italy), has been mainly addressed by deferring these returning
donors. Only in 2012, was donor testing for this virus officially accepted in principle by
the European Commission because of the threat to blood supply [2].
Widespread problems for patients arising from blood transfusion in Europe and other
developed countries have largely been avoided over the last 15 years. This has not been
achieved either easily or cheaply. Significant sums have and continue to be invested in
research relating to blood safety: management teams in blood transfusion services have
been strengthened; expensive new safety interventions have been implemented and
great emphasis has been given to strengthening the sustainable relationships between
reliable and safe donors and BEs.
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The chart below illustrates the last point. It has been first created by H. Alter to assess
effectiveness of main interventions in donor selection and screening that resulted in
decreasing incidence of transfusion associated hepatitis in blood recipients, since the
1970s [3]. It has been adapted to assess the impact of such measures on red blood cell
prices, and then regularly updated by America’s Blood Centers (ABC). Reproduced below
with their kind permission, it maps the median price for Red Blood cells against the new
safety interventions introduced since 1985. While this is USA data, a similar pattern
would be seen from European data. After stripping out inflation, the price of red cells
has more or less doubled in the same period.
$225
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1.2	 Legal Framework
within the EU
Pan-EU law continues to become an increasingly important influence on BEs’ decisionmaking, as is described in detail in Chapter 2. To summarise briefly the main aspects:
the context is set by the European Treaty objectives which are to foster four freedoms
of movement: people, goods, services, and capital. These freedoms reflect the origins of
the EU as an economic community and it is no accident, therefore, that another major
principle of the EU is fair competition.
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For much of the life of the EU, the provision of health services has been excluded from
its declared realm of competence, and consequently, such provision is largely left to the
individual member states. However, as discussed in Chapter 3, the fact that plasma
derived medicinal products are treated as pharmaceuticals which are traded on the open
market (to standards required by the European Plasma Directive of 1989) has been in
stark contrast with the position for blood components, which, with few exceptions, have
been, and still are, universally supplied by domestic, not-for-profit BEs, many of which
are government-owned, and rely exclusively on domestic donors.
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Figure 1: Blood safety measures and median Red Cell Service Fees 1986 – 2011
(courtesy America’s Blood Centers)

As set out above, HCV, HIV and vCJD caused the EU to expand its interest in issues
affecting European-wide public health. The European Blood Directive and its daughter
directives (passed and implemented in the first decade of the 21st Century) sought to
ensure minimum standards for labile blood components throughout the expanding EU,
but did not seek to interfere with the existing structure of supply. Nonetheless, the
directives, and the efforts to ensure common inspection standards throughout Europe
have the effect of making it easier to move components between EU Member States.
Broader EU law

There have been two specific occasions in the last 10 years where the provision of labile
blood products has been subject to broader aspects of European Law.
Burton Case: The so-called ‘Burton Case’ (named after the judge who heard it) con-

Although not strictly a European problem, we should remember that there remains
much to do to improve blood supply and safety in many less developed countries. It
is a sad fact that in these countries significant numbers of avoidable deaths results
from lack of blood for transfusion or from lack of availability of plasma products. BEs
in Europe, North America and elsewhere, collectively and individually, regard making a
contribution to improving this situation an important part of their mission.

cluded in England in 2001, and was brought against the National Blood Authority (NBA)
on behalf of about 100 plaintiffs. These plaintiffs had been infected by HCV via blood
transfusion in the period after a test had become available but before the National Blood
Service (NBS, as it then was) began to use it.
Before the case came to court, the Department of Health conceded that, for the purposes of this case, blood could be regarded as a product. Consequently, the case was
considered under the European Consumer Protection Directive (CPD), and not under
medical negligence legislation. The purpose of the CPD is to protect the consumer from,
or compensate them for, the consequences of a defective product, without the need to
demonstrate that the producer has acted negligently: ‘The producer shall be liable for
damage caused by a defect in his product…’.
The effect of this was that those BEs providing blood components within the EU/EEA, in
all cases where disease transmission could be demonstrably linked to blood transfusion,
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were now potentially exposed to the ‘strict liability’ regime of the CPD (‘The injured
person shall be required to prove the damage, the defect and the causal relationship
between the defect and the damage….’) rather than the more limited liability implied
by negligence regimes (‘to take reasonable care’).
At the time, not all BE leaders in Europe accepted that blood for transfusion was correctly
regarded as a product in this context, and there have been no further cases involving
EU BEs heard under the CPD. However, the judgement has certainly encouraged BEs to
avoid making statements that blood transfusion presents ‘zero risk’ to recipients, and
to ensure that their decision-making processes around whether or not to introduce new
safety interventions are both transparent and well-documented. In the UK and many
other EU member states, BEs now actively publicise statements that having a blood
transfusion is not without risk.
European Court of Justice: In 2010, the European Court of Justice reached a

preliminary ruling in the case brought by Humanplasma GmbH, a German for-profit
blood service, against the Austrian Government. The case (considered in more detail
in Chapters 2 and 4) arose because Humanplasma considered that it had been unfairly
excluded from a tendering process for supply of blood components to the Vienna
Hospital Association as the Austrian Government passed legislation that banned any
payment at all to blood donors after the tender had been issued.
The preliminary ruling concluded that member states were entitled, in the interests of
public health, to make requirements over and above the standards required in the Blood
Directives. However, on this occasion, the requirement to exclude all payment, including compensation for expenses incurred by donors, “went beyond what is necessary to
attain the objective pursued, that is, to ensure the quality and safety of the blood and
of the blood components”, and was, therefore, hindering intra-Community trade.

Difference in legislation across the EU

Another issue worth mentioning is the differences in legislation applying to blood components and to plasma derived medicinal products (PMDP) across the EU and European
Economic Area (EEA). A recent survey of EBA members revealed that, for the 20 Member
States covered by the responses, 18 have specific national legislation for labile blood
components; two cover blood components only in legislation for medicinal or pharmaceutical products; another two cover blood components both in specific blood component
legislation and legislation for medicinal products. Of the four EU/EEA Member States that
cover blood components in medicinal product legislation, three have special sections in
this legislation dealing with blood components.
Six Member States have specific legislation for PMDPs. Thirteen cover these products
in general medicinal and pharmaceutical product legislation (one did not answer this
question). Of these thirteen states, seven have special sections in their general medicinal
legislation for PMDPs.
These findings demonstrate two points. First, labile blood products are generally distinguished from traditional pharmaceutical products, whereas PMDPs are all treated in
a way identical to traditional pharmaceutical products.
Second, variations in national legislation make it possible that identical products are
treated differently in different Member States. It may, for instance, result in the odd fact
that a blood product is recognised in one individual member state as a pharmaceutical
product, and henceforth can also be sold in all other EU Member States, even if those
states would not accept the product for recognition and reimbursement under their
own blood laws.

This latter case illustrates the fact that there can be tensions between various aspects
of EU legislation. It is likely, particularly if borders continue to open up for healthcare in
the EU, that there will be more recourse to the courts to clarify and resolve these issues.
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1.3	Demographics
and Donors
There are three major demographic trends that affect the management and regulation
of BEs in Europe: an ageing population, both absolutely and as a proportion of the total
population [4, 5]; a combination of the expansion of the EU and increased movement of
people between countries and continents; and improved electronic communication that
has given global coverage to news that was only local until recently.
Ageing Population: The ageing of the EU population has two major effects on BE’s

management of blood supply [6]:
1. An ageing population is more likely to suffer from chronic diseases and more likely
to require medical treatments that may involve having a blood transfusion. Yet,
there are fewer people of donor age, as currently defined, as the demand for blood
potentially increases.
2. Treatments have become more complex, so the drive to save and improve more
patients’ lives demands globally more blood (red cells and particularly platelets).
EU Expansion: The expansion of the EU, combined with the increasing movement of

people between countries and continents, has three major effects on BEs:
1. The increasing number of people going on holidays to countries where malaria and
other transmissible diseases are endemic both reduces the number of available
donors and potentially reduces the frequency of donation by otherwise regular donors.
2. Travellers from wealthy countries expect to be able to access the standards of
healthcare they enjoy at home. This increases awareness of the historical variation
in standards of healthcare, both within the EU and across the world and results in
pressure to reduce those variations.
3. Diseases can spread between countries and continents more quickly and affect more
people than hitherto.
Global Communication: Improved electronic communication and huge growth in global

news coverage has made the world very small and exerted pressure on policy makers and
regulators to respond quickly in their countries to incidents and news stories that arise
in other countries and continents. This has led to a converging of regulation and also, to
some extent, of standards, although this is constrained by different economic and legal
circumstances. A number of BEs worldwide, including EBA’s members, have responded
to this by co-operating in the Alliance of Blood Operators’ (ABO’s) Managed Convergence
Project that is mentioned in paragraph 1.5 of this chapter.
BEs and increase in supply: BEs have responded to the need to maintain and expand the

numbers of regular donors in a number of ways. Current best practice is well described and
considered in the manual [7] produced by DOMAINE (Donor Management in Europe), an
EU co-funded project led by Sanquin Blood Supply Foundation and supported by the EBA.
Major developments have included the introduction of modern marketing techniques to
attract and retain donors, including television advertising and, more recently, the use of
new media – text messages, internet, – particularly to attract and retain younger donors;
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the creation and use of sophisticated donor databases; accepting both younger and older
donors (some EU BEs no longer have an upper age limit for donation); and changing the
timings, locations and structure of donation sessions.
The fundamental objective of all these initiatives is to ensure that sufficient safe and
reliable donors enter into sustainable relationships with their BE. It is worth noting that
the cost of achieving this has been considerable.
Hospitals and decrease in utilisation: The picture across Europe is mixed. Many clini-

cians are working with their BEs to use less blood in particular interventions where this
is appropriate for clinical reasons. Nonetheless, some of the Member States in Europe
that have already achieved much in this direction – sometimes precipitated by a national
blood scandal – are now seeing their demand starting to rise again. The preliminary
evidence suggests that the ageing population is the principal cause. Conversely, others
who have made less progress in previous years still experience falling demand, despite
ageing populations.
Ongoing donor controversies: Unsurprisingly, the donor field attracts a number of

controversies. There is a broad consensus in Europe (and elsewhere), set out by the
Council of Europe and captured in the Preamble of the European Blood Safety Directive,
that the recruitment of voluntary non-remunerated donors for labile blood products for
transfusion makes a significant contribution to the safety of the final product. Conversely
there are those, including some representatives of the patients who rely on the products,
who argue that fractionated plasma products can safely be derived from raw material
supplied by properly managed compensated donors (See Chapter 4) to guarantee supply.
Others would prefer to rely on fractionated plasma products sourced solely from nonremunerated donors.
The other main controversy has been around the acceptance of donations from men
who have had sex with men (abbreviated as MSM). Most developed countries have
excluded MSM from blood donation for life. This exclusion is seen as a great affront
by gay rights activists and their sympathisers, who argue that it is both contrary to
their human rights and an unnecessary and discriminatory precaution when BEs have
sophisticated testing regimes.
BE orthodoxy has maintained that blood donation is not a right, and, in any event, is
subordinate to the recipients’ right to safe blood. Epidemiological data continues to support the view that MSM display a much greater incidence of HIV and other STD prevalence
than the general population accepted for donation.
Consequently, relying exclusively on testing (however effective it might be) still increases
the risk of transmitting one of these diseases to a recipient. In some countries where the
exclusion of MSM has been considered by the courts, the findings generally have been that,
insofar as the exclusion is based on consideration of scientific data in the interests of blood
safety, it is not discriminatory at all. A number of BEs, supported by their governments,
have sought to reduce the exclusion from donation to a specified period (for instance one
year) rather than a lifetime ban. The EBA keeps the situation in Europe and around the
globe under constant review (including the recently released EDQM report TS057 on “Risk
behaviours having an impact on blood donor management”), so that it can readjust its
position (supporting permanent deferral) if and when necessary.
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1.4 Technology
1.4.1 Safety of blood products

The chart of Fig.1 indicates the main interventions (excluding donor deferrals) to improve
blood safety that have been introduced in North America, the EU and other economically
developed countries since 1985. In some cases they have been introduced as additional
safety measures against established risks (e.g. nucleic acid testing -NAT- for HCV and
HIV); in other cases they have been measures to combat emerging or new risks (e.g. NAT
for WNV and Trypanosoma cruzi in North America and other regions with significant
prevalence).
Testing technologies: Testing technology now plays a major role in combating the

major transmissible pathogens and, used in tandem with rigorous donor screening, the
residual risks of a HCV or HIV transmission through blood transfusion are now typically
one per several million donations. However, there are no perfect technical solutions to
emerging risks. NAT can be introduced as a response but there is an inevitable delay
between the emergence of the pathogen and the introduction of a specific test; and, once
introduced, it has a window period, allowing some cases to go undetected. For reducing
the risk of bacterial contamination, many BEs have adopted bacteria detection technology for platelets. Looking ahead, novel technologies such as micro-array testing systems
potentially allow further improvements to the testing supply chains.

It is quite clear that governments in the developed economies are prepared to accept
and fund interventions to achieve extremely high levels of blood safety that are much
less cost effective than they would accept elsewhere in their health services. There is no
consensus as to what this level should be, though a first attempt was made at achieving
such consensus at the Toronto’s ‘Risk-Based Decision Making for Blood Safety’ consensus
conference held in 2010 (see paragraph 1.6).
1.4.2 Traceability

Another specific use of technology is to assist the tracking and tracing of each unit of
blood from the donor, through the BE process, to issue to the hospital and then onto
the recipient patient. It is no accident that the EU blood safety directives placed such a
strong emphasis on traceability. It is vital to ensure that the component that is issued
is indeed derived from the donation that arrived at the blood centre, in order that any
contaminated unit can be traced to a particular patient. In the event of a significant
transmissible pathogen coming to light in future years, ‘look-back’ can be facilitated.
Barcoding of blood donations and of the components manufactured from them (at
a cost of €15.000/QALY, much lower than that of many other blood product safety
measures) is a well-established technology in developed BEs. In recent years, the use of
barcoding right through the hospital supply chain to the recipient has been piloted and
promises to reduce the risk of wrong transfusions. In many EU countries, such wrong
transfusions represent one of the greatest residual risks faced by a patient receiving
a blood transfusion.

Pathogen inactivation: Pathogen inactivation techniques for plasma have been in

widespread use for a number of years. There has been substantial trialling and piloting
and some adoption in the EU and around the world (but notably not in the US) of innovative pathogen inactivation technologies for platelets (and similar technologies are being
tested for red cells). Pathogen inactivation provides pre-emptive action against many of
transfusion transmissible viruses, parasites and bacteria, but is currently available only
for platelets and plasma. In addition, it can be overwhelmed by high microbial loads,
and its clinical efficiency and efficacy (platelet functionality, coagulation factor levels)
is still debated.
Cost: Either technical step involves adding significant cost to blood components sub-

mitted to this treatment. Many countries use ‘cost per additional Quality Adjusted Life
Year (QALY)’ to assess the cost-effectiveness of proposed new health or safety interventions. The generally accepted maximum level to demonstrate cost effectiveness in
developed economies is between €20,000 to €100,000 per additional QALY. As comparison, a 4-yearly Pap-smear costs about €20,000/QALY, as does coronary bypass surgery.
Haemodialysis comes in at about €30,000/QALY.
First generation testing for HIV, at about €5,000 per QALY, clearly falls into this range.
Second generation testing (P24 antigen and NAT testing) is, in practice, costing more
than €2,000,000 per QALY. HBV NAT testing costs a whopping €66 million/QALY, whereas
WNV NAT testing costs more than €500,000/QALY.
Additional safety measures that are currently being considered – such as pathogen inactivation for platelets – are estimated to have similarly high costs per additional QALY
(until a new virus comes along, at which time its cost/QALY would drop dramatically).
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RFID (at a cost of €200.000/QALY) is being explored as an alternative means of
achieving the same results. It is also now technically possible to link the unit of blood
cross-matched for a particular patient to that patient by using a tracing device that will
only allow the unit to be transfused into the intended patient. This potentially would
virtually eliminate cases where blood is given to the wrong patient.
The systematic recording of the use of each unit has the additional benefit of helping the
BE and the hospital to evaluate how much blood is used for each procedure. Comparisons
of this type have been shown to be effective in assisting clinicians not to over-use blood
components, thereby both reducing the risk, however small, that inevitably arises from
having a transfusion and ensuring that donors are not bled unnecessarily.
Linking BE and hospital IT systems (rather than using manual systems) makes this
possible. The Scottish BE (SNBTS) worked closely with its Ministry of Health and hospitals to link information from IT systems and facilitate comparisons of blood usage
by procedure and clinician. More recently, ABC’s web-based AIM system, which builds
on systems that have been developed and brought into use by NHSBT in England and
by the Finnish Red Cross BTS, collects and analyses data relating to every unit of blood
transfused. This allows hospitals to manage their blood usage much more effectively;
and to compare, on an anonymised basis, their usage with other similar hospitals. Similar
IT “vein to vein” systems, intending to help blood supply management from donors to
patients are being developed by several other manufacturers as well.
The EU Optimal Blood Use Project [8], led by SNBTS, supported by EBA, and including over 20 participants from across Europe (Report published 2010 and referred to in
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Chapter 10), describes European good practice in this whole field, including tracking of
components, procedures in hospitals and training of staff.
1.4.3	Management

Another way in which technology has been exploited by BEs is in assisting the management of the organisation more effectively and thereby improving productivity. Many
BEs now have integrated IT systems that link the core BE operational IT system with
stock management, costing, financial and HR systems to enable decision-making to
be based on current and consistent information. More recently, BEs have started using
customer-relations systems to improve the targeting and timeliness of communications
with donors.

1.5	Management of
Blood Transfusion
Services, Globalisation, Co-operation
and Convergence
1.5.1	Management of BEs

A significant development increasingly apparent in the last 20 years has been the professionalisation of the management of BEs. This has been a response to the increasing scale
and complexity of BE activities and to the demands made on them by their sponsors and
funders. Freestanding BEs handle substantial amounts of public money (for example,
one of the largest, England’s NHSBT, has an annual turnover in excess of €0.5 billion)
and performs a vital high profile service to healthcare. Consequently, they are required
to meet contemporary high standards of governance and public accountability and they
need to benefit from a full range of management skills.
Many European BEs experienced major restructurings in the 1990s and early 21st century.
This involved consolidating sites and activities, introducing new technologies, bringing new skills to their workforces and sometimes replacing skills no longer required.
In addition to the clinical, scientific and technical skills that are central to its mission, the
following skills have also been identified as essential to the success of a contemporary
BE, whether they are provided in-house or supplied by external partners.
··
··
··
··
··
··
··
··

Expertise in HR
Expertise in IT
Risk management
Financial management and cost control
Supply chain management
Logistics
Efficiency improvement
Effective public relations and communications

In parallel with this strengthening and professionalisation of BE management, and possibly partially as a consequence of it, there has been a great increase in the extent to
which BEs seek to collaborate and co-operate with each other on organisational issues.
The development of a lively and productive global community of blood transfusion clinicians, scientists and technical experts long predates this, as witnessed by the history and
current strength of International Society of Blood Transfusion and of regional scientifically
and technically based organisations.
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1.5.2 Structured collaboration between BEs

The emergence of structured collaborations dealing with organisational aspects of blood
transfusion is much more recent. Setting aside the special case of America’s Blood Centers
(ABC), having celebrated its 50th anniversary at the beginning of 2012, the first multinational organisation specifically focussed on this aspect of blood transfusion was the
European Blood Alliance, founded in 1998, and stimulated by the emergence of the
European Blood Safety Directive.

The flip-side of this situation is that perhaps the greatest challenge facing blood supply
and especially the stable plasma product supply lies in the future. At present, most of the
economically developing world is undersupplied with, or cannot afford, coagulation products and immunoglobulins. The resolution of this major issue will require a huge increase
in supply. And once large countries such as China, India, and Brazil start using products
at the same level at which the EU and the US do today, we may be faced with global
shortages of certain products, price wars, etc. that will also affect the “rich” countries.

The number of members, originally nine, has now increased to 23. EBA has extended its
range of activities from its original concern primarily with regulatory issues to include,
amongst many other concerns, benchmarking, standardisation and training. EBA has
actively sponsored four important EU co-funded projects, each led by an EBA member,
covering SOPs, inspections, optimal use of blood and donor management.

The Red Cross/Red Crescent national societies involved in blood collection and transfusion have created the “Global Advisory Panel (GAP) on Corporate Governance and
Risk Management of Blood Services in Red Cross and Red Crescent Societies”, with the
main aim of transferring know-how and expertise, in particular, in the field of donor
management.

More recently, new regional blood transfusion networks, primarily concerned with organisational rather than scientific and technical issues, have been created such as the Asia
Pacific Blood Network (APBN), or are in the process of being set up, such as the Alianza
Latino Americana de Sangre (ALAS).

Of the 187 Red Cross/Red Crescent national societies in existence, 23 are the national
blood service; 21 have some responsibility for blood collection; 117 focus on blood donor
recruitment or advocacy/promotion of VNRBD, whereas only 26 have no involvement
at all. European Red Cross Blood Services such as those of Finland, Switzerland, and
Germany have been deeply engaged in these efforts.

BEs have also responded to the increased globalisation of the environment in which
they operate. Many of their suppliers are multi-nationals, and their regulators, while
primarily responsible for safeguarding their home populations, routinely discuss issues
in international fora. These considerations have led to the foundation of the Alliance of
Blood Operators (ABO) early in the 21st Century, focussing its efforts on major, long-term
issues that could not be resolved either nationally or even regionally.
The managed convergence of regulatory regimes has been one of its main projects. It consists of developing a collaboration between BEs, suppliers of medical devices (MDs) and
blood and MD regulators upstream of innovations, to help making available new MDs for
patients and donors more quickly and at lower cost, in the interests of providing continuous
improvement of patients’ and donors’ safety. A pilot project of this managed convergence
to improve the safety of apheresis connectors for donors and patients is currently underway.
It was activated in 2009 after the tragic death of a donor from a misconnection of anticoagulant and saline during an apheresis donation (see also paragraph 1.6 of this chapter).
1.5.3 International organisations and blood banking

Furthermore, international organisations also have made efforts to improve global blood
safety. WHO, as mandated by successive World Health Assembly resolutions, has made
a priority of establishing global blood safety and availability [9]. The findings of the WHO
Global data base on blood safety report 2011 [10] are sobering:
·· 48% of all blood donations are made in high-income countries, home to just 15% of
the world’s population.
·· 82 countries, on a total of 164 having provided 2008 data to WHO, report fewer than
10 donation per 1,000 population (the minimum needed to meet basic needs in a
country). All are low- or middle-income countries.
·· 40 countries collect less than 25% of their blood supplies from voluntary unpaid blood
donors, which is the safest source.
·· In 39 countries blood donations are not routinely tested for transfusion-transmissible
infections (TTIs), including HIV, hepatitis B, hepatitis C and syphilis.
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All of this seems a far cry from the European norm of 25 years ago when individual blood
centres in neighbouring cities operated in splendid isolation from one another, and it
seems highly likely that the trend towards global convergence of regulatory requirements
and of standards and ever-increasing communication and co-operation between BEs will
continue. If the borders between countries in Europe for healthcare and/or blood products
continue to open up (see paragraph 1.7 below and Chapter 3), it will be interesting to see
how the tensions between collaboration and competition are reconciled.
1.5.4	Manufacturing moving?

A further development that may well occur over the next few years is that the focus
of manufacturing of equipment and reagents for Western BEs, and of fractionation of
plasma products, even from European or US donors, may move from its traditional loci
in Europe and North America to the major developing economies such as China, India
and South East Asia. If this were to occur, it would follow the trend already set in many
manufacturing industries. It could come about either because the existing suppliers chose
to move their manufacturing bases to countries with lower labour costs, possibly by going
into partnership with enterprises already established in those countries; or as a result of
enterprises in the developing economies introducing products, which are able to compete
successfully on both quality and price with products produced in Western economies.
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1.6	 Funding and
Cost Pressures
1.6.1	Risk-Based Decision Making for Blood Safety

BEs in the EU gain most of their funding from public funds. This can be directly from
national or regional taxation; or from government sponsored health insurance schemes.
In some cases, the BE is directly funded; in others, it charges its customer hospitals.
All EU BEs are now expected to meet the minimum requirements set out in the Blood
Directives. In many EU Member States, expensive new safety interventions over and
above those required by the directives can be introduced only with the explicit agreement of the relevant Ministry of Health; and in some cases, the Ministry of Health may
instruct a BE to introduce specific safety interventions.
Everyone involved in providing blood components for patients is committed to maximising their therapeutic benefit and minimising risk. The fall-out from the HIV and
HCV disasters pushed BEs and their sponsors towards a conservative reading of the
Precautionary Principle. The UK’s Government’s experience with vCJD further reinforced
this approach in the later 1990s. The cost benefit ratio of additional blood safety interventions became much lower than that of other health-related activities and, for a time,
the view that zero risk for the patient should be achieved at any cost was predominant.
However, as governments regained confidence in BEs’ ability to provide both security of
supply and safety of the product, attitudes began to change. The view started to reassert
itself: that extra euros should be invested in a particular blood safety project only where
it would provide a greater health benefit than if it were spent on another blood project
or on a project in another area of medicine.

To fully implement these five principles, the consensus statement recommended the
following concrete steps:
1. Commitment by all the leaders in the blood system to implement a risk-based decision-making framework.
2. Agreement on governance structures.
3. Definition of objectives and priorities.
4. Investment in assessment, evaluation and monitoring, such as an expanded system
of haemovigilance.
5. A commitment to investment in research, innovation and education, staff training
and infrastructure.
Although succeeding conferences could help resolving questions such as acceptable cost/
QALY, two additional points emerged clearly: 1) there was a clear consensus amongst the
participants that zero risk is an unattainable aspiration; 2) in developed countries the
greatest danger by far to blood recipients today lies, not in the quality of the products
issued to hospitals by BEs, but from problems arising in the procedures within hospitals – the main one being the wrong product being transfused to the patient. On this
point, the conference concluded that more effort (and paradoxically at a much lower
cost/QALY than in further product improvement) should be put into improving process
safety within hospitals.
In practice, a combination of factors, not least the rising cost of healthcare and the
global economic crisis, was already making BE funders less able and more reluctant to
fund further expensive innovations when blood was already seen as very safe. However,
BEs and their sponsors need to remain vigilant to emerging threats to blood safety and
it seems likely that any substantial new threat will be met with the proactive response
that has characterised the last 15 years.
1.6.2	Managed convergence

Many professionals working in blood transfusion shared this latter view and the Canadian
Blood Services took the initiative to organise a consensus conference in Toronto in October
2010 on ‘Risk-Based Decision Making for Blood Safety’. The consensus statement [11, 12]
identified the five following critical requirements.
1. A comprehensive approach to blood safety, with the development of an integrated
risk management framework that encompasses ‘vein to vein’, and beyond.
2. Decision-making based on transparent principles of risk management.
3. A system that balances risks, costs and benefits in a sustainable manner.
4. Meaningful engagement with interested and affected parties throughout the process
of risk decision-making.
5. Adherence to well-established ethical principles, including autonomy, beneficence,
non-maleficence and justice to ensure that the rights of both donors and recipients
are respected.

The cost pressures discussed above, linked to increasingly onerous regulatory and
validation procedures have combined to make it more difficult for the test and device
manufacturing industries to develop new products for the blood transfusion market.
Relative to the total market for healthcare-related products, however, the cost of these
procedures for new product development is both small and diverse. This difficulty is
potentially damaging to the ability of the BEs and all their stakeholders to respond
quickly, should a new virus become widespread in Europe or elsewhere.
Some consider that it will take a radical streamlining of the way in which new testing and
device products are trialled, validated and marketed to resolve this issue. This remains
primarily a matter for the regulatory authorities and the manufacturers. Nevertheless,
EBA is working with suppliers’ associations (Eucomed and Edma) and regulators (SANCO,
Competent Authorities in the EU) to try to achieve this new streamlining in Europe, and
with their partners in the Alliance of Blood Operators to achieve a broader convergence
of international regulatory requirements.
This ‘Managed Convergence’ is currently tested in a pilot to develop harmonisation of
apheresis connectors to prevent adverse serious reactions in donors and patients. This
was initiated by a death of a donor in 2009 having resulted from a misconnection of
anticoagulant and saline during an apheresis donation. The collaborative work organised
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with BEs, apheresis set manufacturers and regulators (including SANCO and FDA), is
expected to lead to a standardisation of apheresis connectors, at a global level, by the
end of 2014. Two new ISO standards are currently prepared. This should allow to prevent
any misconnection and related serious adverse reaction in donors and patients in whom
apheresis sets are used. When the proof of concept has been established for managed
convergence, other projects could be implemented, as developing dialogue between
haemovigilance and medical device vigilance, which is presently missing or insufficient
in many EU countries.
Furthermore, in order to get an acceptable balance between cost effectiveness and safety,
it may be necessary for BEs, policy-makers and regulators to examine all therapeutic
and safety measures, those already in place and potential new ones, on the same basis
of cost-benefit. This holistic approach might be the best way of ensuring that scarce
resources are being optimally used to treat and protect patients. Here again, the managed convergence could help.

1.7 Competition
As set out in Chapter 3, competition may become a more prominent aspect of the environment for at least some EU BEs. Historically, across the EU, the blood components
used in hospitals have been collected, tested, processed and delivered to the hospitals
by not-for-profit organisations. Many of these have a or monopoly of supply of blood
for transfusion, but are territorially constrained to their own country. This is either for
obvious reasons if they are state-owned or state-instituted, or, as laid out in the statutes of the International Red Cross/Red Crescent in the case of Red Cross organisations.
However, the recent entry into the market in Germany of a commercial company which
compensates donors for giving blood, and its attempt to enter the market in Austria,
has caused EBA to consider the implications of increased competition for the security
and safety of the blood supply throughout Europe.
Already before this legal discussion, BEs in the EU recognised that they operate within the
context of EU principles, law and regulations, and have no problem with the principle of
competition. However, they also recognise the important proviso that there needs to be
effective regulation to guarantee a level playing field, avoid cherry-picking, and thus protect
public health. This regulation probably has to be both at Member State and at EU level as
some of the competition is within the State and some involves trade across State borders.
This is reflected in EBA’s Position Paper [13], which was drawn up after consideration of
some of the difficulties caused by unregulated competition in the USA and the emerging
situation in Germany and Austria. Of particular concern was the potential impact on donors.
The main recommendations in the EBA are as follows:
i. Donors providing blood from which labile blood components are derived, for use in
an EU State, must not be paid (i.e. they must be voluntary and non-remunerated, as
defined by the Council of Europe).
ii. There should be no unregulated competition for donors.
iii. Any new labile blood component supplier to an EU State (i.e. a supplier of red cells,
platelets or fresh frozen plasma) must comply with all the terms of the Blood Directive.
iv. Any blood establishment collecting, testing or processing blood for use in an EU State
(even if the establishment is situated outside the EU) should be subject to regular
inspections by the regulator in the receiving State.
v. Any new blood component supplier to an EU State should be required to take its share
of high cost customers and products and meet the full obligations of a normal notfor-profit blood service (e.g. meeting peak demand; providing the full range of blood
components, including specialist products; providing an advice service on product use,
delivering service 24/7, etc.).
vi. Any blood service operating within the EU should provide an enforceable guarantee
(with redress from its parent company or a bank in the event of default), to ensure
the following: that it could meet any legal claims found against it; or to fund the cost
of disruption caused if it were to withdraw abruptly from the market (e.g. to fund the
cost of finding new donors, etc.).
vii. Most importantly, the authorities at EU and State levels should examine the advantages and disadvantages of various types of competition before they occur, since once
a national blood service and its donor base have been eroded or destroyed, it would
take years to re-establish them.
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EBA and its members consider it vital for the appropriate regulation to be put in place
to protect public health, before further competition develops.

1.8	 Summary –
What does the
future hold?
It is, of course, impossible to predict the future and unwise to do so in print. Nonetheless,
reviewing the ways in which the environment in which European BEs has changed over
the last 30 years, and particularly the last 10 years, it is possible to discern some trends
that seem likely to continue:
i. T
 he attraction and retention of adequate numbers of voluntary donors willing to
donate regularly will continue to be a major challenge for BEs, demanding both hard
work and ingenuity. This will be a greater challenge in Europe with its ageing population than in some other parts of the world.
ii. BEs and their public health partners will need to remain vigilant in their awareness
of new and emerging threats to the safety of the blood supply, whatever forms these
threats may take.
iii. New technology will allow further improvements both in safety and in efficiency, but
this will need to be facilitated by access to funds to research and develop new interventions, and by convergence and streamlining of BE and regulatory requirements
to enable new products to get to market more quickly and at lower cost.
iv. Global collaboration and co-operation between BEs will continue and strengthen,
both to address the issues discussed and to continue the support given by BEs in
wealthy countries to colleagues in less wealthy countries.
v. The cost of health services in general and BEs in particular will remain a major challenge for governments in many countries. Consequently, BEs will expend considerable
effort in continuing to deliver high quality services at lower cost. Innovative ideas and
improved productivity exemplified in BEs in other parts of the world may increase
the pressure to improve productivity in Europe.
vi. BEs in some EU Member States may find their established market position challenged
at some point, and all BEs will need to continue to develop their management skills,
as well as maintaining their clinical, scientific and technical expertise.
vii. The application of EU law and regulation to BEs is likely to increase. This concerns
both the general principles and laws such as the open market principles and the
Consumer Protection Directive and regulation aimed specifically at BE activities.
viii. In parallel, increased travel and improved communications will lead to a converging
of global regulation and standards. This will be limited by economic disparities but
initiatives will increasingly come from outside America and Europe.
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02. IMPACT

OF EUROPEAN
DIRECTIVES ON
HUMAN BLOOD
AND BLOOD
COMPONENTS
AS FROM 2003

2.1 Introduction
This chapter aims at describing the current relevant EU legislation on human blood and
its components, and focuses on issues and legal unclarities that have arisen because of
this legislation, or because of conflicts with other EU legislation. The main lack of clarity
pointed out deals with the question as to whether blood and blood components should
be treated as “goods” regulated by internal market principles, or “medical services”
regulated by considerations of public health. The inconsistencies may also, in future,
pertain to the circulation of human tissues and organs.
Some relevant case law is described and analysed. Topics are identified to which legislators involved in the process of revision of the blood directives, initiated in 2012, need to
give urgent attention.

2.2	Historical
background of EU
blood legislation
Within the European Union (EU), the following hierarchy of law exists:
·· Primary Law (EC-treaties): Treaties of Rome (1957), Maastricht (1992), Amsterdam
(1997), Nice (2000).
·· Secondary Law: Directives that are binding for the Member States as to the result
to be achieved, e.g. minimum standards of safety for medical devices, blood, etc…).
·· National Law: National Law of the Member States.
The EU has no “general” competences, only “derived” competences given to it by the
Member States through primary EU law. Most EU competences are economic (i.e. to create
an internal market). Almost no EU social/health competences exist, as these remain
Member State competence, i.e. the national law of the respective states.
2.2.1 Blood Regulation before 1990s

Prior to the late 1980s, the European institutions had little to do with the regulation of
blood components and plasma derivatives. Regulation and standards had been developed
on a national basis, by each Member State. Therefore, there were differences between
the rules and inspection regimes across the EEC. And Europe itself looked quite different then, as a significant part of it still lay inside the Warsaw Pact and was allied to the
Soviet Union. The EEC itself only had 12 Members at this time.
For standards in producing blood components and plasma derivatives, the common criteria used across Europe and further afield derived from the Council of Europe’s “Guide
to the preparation, use and quality assurance of blood components” first published in
1995 [1]. That guide is currently used by some of the leading specialists in the field and
is updated each year to provide recommendations on good practice.
2.2.2 Origins of EU blood legislation: 1990s

The collapse of communism changed the political map of Europe and enabled the creation
and subsequent expansion of the EU. However, the devastating spread of HIV and HCV
through the use of plasma derivatives and the transfusion of blood components in the
1980s and early 1990s changed the world of blood transfusion and created the motivation
to introduce Europe-wide regulation.
Directive 89/381/EEC of 14 June 1989 [2], which passed into European Law in 1989 (and
which was subsequently transposed into the law of each Member State) ruled that stable
plasma derivatives would be treated as pharmaceutical products. This made the manufacturers of plasma derivatives subject to licensing and inspection on a Europe-wide basis,
and made them subject to EEC liability and competition law as already applied to any
other manufacturer. It put plasma derivatives on a quite different legal and regulatory
position to that of blood components.
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The fact that the regulation of blood components was not similarly placed on a Europewide basis at that time was, in part, the result of the phase of development that the
EEC (and later on the EU) itself had reached. It did not have the authority to legislate on
most matters covered by national health services and this included most of the activities
of blood transfusion services.
From the mid 1990s, because of the Bovine Spongiform Encephalopathy (BSE)-crisis,
the European Commission worked to try and change this situation; and, at the Treaty
of Amsterdam (1997) an exception was formulated for veterinary and phytosanitary
measures and for blood and blood products, in which harmonisation henceforth was
allowed. The EU thus was granted the competency to ‘adopt measures that set high
standards of quality and safety of organs and substances of human origin, blood and
blood derivatives’. Importantly, this competency was not extended further into the clinical activities of health services, so management of the supply chain between a hospital
blood bank (HBB) and the patient, and the optimal use of blood components could not
be covered by EU legislation.
Treaty of Amsterdam: The Treaty of Amsterdam allowed the European Commission

to develop what became the Blood Directive and its supporting technical directives. The
objective of these directives is “public health” (safety of blood and self –sufficiency within
the EU), rather than creating an internal market. This is in contrast to the pharmaceuticals
& medical devices directive.
Quality and safety minimal standards were defined as a compromise between Member
States; e.g. voluntary and non-remunerated donations (VNRD) are encouraged, but not
made mandatory, due to lobbying of the commercial plasma fractionation industry and
support of a few member states. However, Member States may maintain or introduce
more stringent protective measures than those of the directive while ensuring compliance with the treaty’s provisions.
In the first report on the application of the directives (COM/2006/313), we read that
“Ten Member States avail of this option with measures that ranged from designating
blood preparations as medicinal products, requiring additional testing for viruses […]
to imposing more stringent measures for donor selection, biological control of donations and haemovigilance.” However, the directive as a side-effect has implications for
the internal market because common (minimum) safety standards make cross-border
movement possible and more likely to occur.
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2.2.3	Development of EU blood directives: 2000s

By the early 2000s, the Draft Directive had been through rigorous consultation with
experts from the member states and the Council of Europe and, after debates within the
European Parliament and subsequent compromise and revision. Then, the legislation
passed into European Law in 2003 as Directive 2002/98/EC [3], known as the Mother
Directive. This was followed over the next few years by the passing into European Law
of three technical and supporting Directives, known as the Daughter Directives:
·· Directive 2004/33/EC: dealing with technical requirements for blood and blood components [4].
·· Directive 2005/61/EC: dealing with traceability requirements and notification of serious adverse events and reactions [5].
·· Directive 2005/62/EC: dealing with a quality system for Blood Establishments
(BEs) [6].
In retrospect, there were probably three factors that made the passing of EU-wide legislation on the licensing, inspecting and quality systems of what became defined as a
BE so important:
·· HIV/HCV: The horror caused by the transmission of HIV and HCV by plasma derivatives
and blood components had to be addressed. The European public increasingly showed
zero tolerance of such disasters. Against this background, national governments
were content to have the responsibility for safe blood shared with their EU partners.
However, as a result of having the need for the Directive to be driven by problems with
the quality of the product, this led to the legislation focussing on the quality of the
product, rather than the quality of the process (i.e. the transfusion process from the
vein of the donor to the vein of the patient in the hospital).
·· EU commitment to freedom of movement: The EU’s commitment to the free movement of persons within its borders meant that there was a public expectation of being
able to receive similarly safe blood components in all member states. This became
particularly important as the EU increased its membership to 27 member states, with
inevitably very different histories and traditions of BE operations and regulation.
·· Travel and migration: The greatly increased travel and migration of people led to the
more rapid and wide transmission of different diseases across Europe and beyond. This
required an ability to respond quickly and in a coordinated way and led to increased
convergence of regulation and of standards internationally.
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2.3	S cope of the
Blood Directive
and its Daughter
Directives
The primary (Mother) Directive 2002/98/EC [3] passed into European Law on January
27th, 2003. The last of the Daughter Directives passed into European Law on September
30th, 2005. They all apply to the 27 Member States of the EU (15 states at the time
of the Directive’s adoption) plus the three members of the European Economic Area
(Iceland, Liechtenstein and Norway). Each state then had two years in which to transpose
the Mother Directive and approximately one year in which to transpose the Daughter
Directives into the laws of its own country. It could transpose the Directive(s) in original
form or it could add to the provisions in each Directive, but it could not adopt lower
standards than those laid out in Directive 2002/98/EC and its Daughter Directives.
The scope of the Directive is explicitly curtailed by the provisions of the Treaty of
Amsterdam. This treaty makes clear that the responsibility for the ‘organisation and
delivery of health services and medical care’ lies with the Member State. The EU authority to legislate for the collecting, testing, processing, storing and distributing of blood
and blood components ‘shall not affect National provisions on donations or medical use
of organs and blood.’ In this way the Treaty on the Functioning of the European Union
(TFEU), recycling the foregoing provisions of the Treaty of Amsterdam, restricts the EU’s
responsibilities to safeguarding the quality of the whole blood and component in the
bag. It clearly excludes responsibility for donor welfare and the clinical use to which the
components are put.
The Mother and Daughter Directives mainly apply to the activities carried out within a
BE. They apply to a lesser extent to activities carried out within an HBB. A BE is defined
within the Mother Directive as ‘any structure or body that is responsible for any aspect of
the collection and testing of human blood or blood components, whatever their intended
purpose, and their processing, storage and distribution when intended for transfusion’. An
HBB is defined as a ‘hospital unit which stores and distributes and may perform compatibility tests on blood and blood components exclusively for use within hospital facilities,
including hospital based transfusion activities.’
Therefore, the provisions of the directives apply not only to the traditional blood transfusion service, whether organised on a national, regional or hospital basis; but also to
the collection and testing activities of facilities that collect plasma for fractionation.
The Directives cover all the activities of a BE: collection, testing, processing, storage, distribution to hospitals and traceability of the blood components. Some blood transfusion
services have wider responsibilities than just those of a BE. For example, some carry out
hospital blood banking, and these activities will be covered by the parts of the Directives
that cover HBBs. Some are responsible for or assist in management of the supply chain
from the HBB to the patient and/or optimal use of blood programmes; these fall outside
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the remit of the Directives, as do any responsibilities for HLA-typing, blood and umbilical
stem cells, and tissue and organ management, etc.
2.3.1 Blood establishments

The following specific functions of a BE are covered:
Products concerned: The blood directive 2002/98/EC [3] states in article 2 that it
concerns i) the collection and testing of human blood and blood components, whatever
their intended purpose, and ii) their processing, storage, and distribution when intended
for transfusion. It further defines in article 3: i) blood: whole blood collected from a donor
and processed either for transfusion or for further manufacturing; ii) blood component:
a therapeutic constituent of blood (red cells, white cells, platelets, plasma) that can be
prepared by various methods; iii) blood product: any therapeutic product derived from
human blood or plasma.
Licensing: The Mother Directive requires that each Member State sets up a Competent

Authority (CA), to which the BE must provide defined information on an annual basis. The
CA has the authority to grant and withdraw a licence from a BE. The BE cannot operate
without that licence. As BEs are part of governmental administration in many EU states
and, thereby responsible to Ministers, a formal licensing system was not always in place;
nor was a CA, as specified in the Mother Directive.
Inspection: The national CA must organise inspections of the BE(s) that are within its

jurisdiction to take place at least once every two years. This inspection process must
ensure that the provisions of the Directives are being met by the BE concerned. Most
importantly, it must check that the quality system, made mandatory by the Directives,
is being applied. This quality system must reflect Good Manufacturing Practice (GMP).
The existence of formally qualified inspectors and a practical inspection process was
not in place in all member states. Also, there existed an inconsistency in the standards
insisted upon within different member states.
EuBIS (EU-Blood Inspection System): The Directives created the basis for resolving
these inconsistencies, but the implementation of consistent inspection outcomes has
been greatly facilitated by an EU co-sponsored project, called EuBIS. This project has been
led by the German Red Cross Baden Württemberg – Hessen, supported by the European
Blood Alliance (EBA) and has comprised BEs, a number of national regulators and CAs
plus advisory bodies such as the Council of Europe and the Pharmaceutical Inspection
Cooperation Scheme (PICS).

This Project was completed in 2010. It aimed to build on the work done in EUSTITE
(European Union Standards and Training in the Inspection of Tissue Establishments), which
was a collaboration between EU and WHO with regards to tissue vigilance and training of
external inspectors (mostly CA). Their work resulted in the “Guideline for the Inspection
of Tissue and Cell Procurement and Tissue Establishments” and a training course (including some e-learning modules). The main outcome from EuBIS was the development of a
good practice manual for the inspection of blood establishments in Europe [7,8]. Currently
the manual and training guide have been disseminated to more than 530 institutions
from 70 countries, in Europe and worldwide. EuBIS has also developed training material
and courses, to give practical assistance to CAs and BEs in implementing the Directives’
requirements. These activities have been coordinated since 2010 by the EuBIS Academy.
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CATIE (Competent Authority Training of Inspection in Europe): Is a more recent

initiative that follows up EuBIS. The objective of the CATIE project [9] is to develop an
inspector training programme in the field of blood and blood components and to conduct training sessions for a defined number of inspectors from CAs. The project seeks
to reinforce the twofold responsibility of inspectors – to ensure the quality and safety
of blood and blood components so as to protect public health and to ensure compliance
with EU and national regulatory requirements.
Quality system: This is a core theme running through the directives. It is defined as

the organisational structure, responsibilities, procedures and resources required for
quality management. Its objective is to ensure that the final blood components consistently meet the defined specifications and comply with regulations. It requires that a BE
appoints the post of Responsible Person, as has long been required in a pharmaceutical
establishment. This post is responsible for ensuring that the BE operates in accordance
with the directives and laws of the Member State, and that all the required information
is provided in a timely way to the CA. Prior to the directives, this post did not exist in
many BEs. Its responsibilities, in so far as they existed, would have been shared amongst
the management of the BE.

The former covers any event related to the collection, testing, processing, storage and
distribution of blood and blood components that may have an influence on their quality and safety. The latter covers any reaction during or after transfusion that may be
attributed to the quality and safety of the blood or blood component.
In either case, the BE must inform the CA and provide an annual report summarising
the information. The information on traceability (which unit went to which patient and
vice versa) must be kept by the BE for 30 years. The traceability has, in practice, been
of uneven quality throughout the EU. The requirement for a combination of BEs and
hospitals to keep the data for 30 years creates a challenge.
EU Optimal Blood Use Project (EUOBUP): Because of the way that the EU’s authority

is prescribed, the important aspects of haemovigilance covering the quality system from
the HBB to the patient and covering the most beneficial prescribing of blood components
to the patient are left as the responsibilities of the Member State. However, an EU cosponsored project, led by the Scottish Blood Transfusion Service, supported by EBA and
including blood transfusion services and others from across the EU has done much to
develop and codify good practice in this area. This Project, called the EU Optimal Blood
Use Project (EUOBUP) was completed in 2010, with the publication of a manual [11].

European Standard Operating Procedures (EU-Q-Blood-SOP) / EQUAL: At the

time that Directive 2005/62/EC [6] was being finalised, the EU co-sponsored an initial
project, led by the German Red Cross Baden Württemberg – Hessen, supported by EBA
comprising some 18 European BEs that was aimed at using European good practice to
assist BEs to develop standard operating procedures (as required by the EU directives
and based on GMP). The Project developed a SOP methodology in order to assist BEs
services to implement or expand their standard operating procedures (SOPs) and assist
blood establishments in preparing for the inspection of their services by CAs. The aim
of the EU-Q-Blood SOP project was not to provide an operating procedure to be used
in an institution. Rather it was to provide the tools through which each institution can
build its standard operating procedures and translate it into a formal document. The
EU Blood SOP manual contains therefore also a common basic EU-SOP formats (master
SOP format) and special formats for testing, equipment and processing that can be used
as templates. In this context, the manual has been used by partners to consolidate or
modify their existing SOPs system. The manual has been distributed to more than 414
institutions, blood establishments, competent authorities, pharmaceutical industries
from more than 62 countries in Europe and World-wide. This project was finalised in
2008 and is continued under the coordination of the EuBIS Academy with the revised
name Equal [10]. Since 2010, the English version of the manual is available on-line as
an e-book (www.eubis-europe.eu).
Personnel: There must be sufficient personnel in the critical posts and they must be

qualified and trained to carry out the tasks for which they are responsible. This is critical
to having an effective quality system. These requirements will have been in place in most
member states prior to the Mother Directive but implementation may have been mixed.
Haemovigilance: This term is generally used to cover the safety of the process from

donor to patient (vein to vein) and the optimal use of blood components. However, for
reasons given above, it is limited within the directives to covering the tracing of each
component from donor to patient and to the reporting of any serious event or any serious reaction.
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Donors: The directives specify the information that should be given to and received

from donors. It also specifies minimum specifications for the main components. Much
of this replicates existing good practice. However, as with any prescriptive legislation,
an issue may arise when good practice changes, although this potential problem may
be alleviated as the directives set only minimum standards.
DOMAINE (Donor Management in Europe): Perhaps the main issue with regards

to donors is what is not included. The directives do not mandate the exclusive use of
voluntary and unremunerated blood donations. But the Mother Directive does state that
‘Member States shall take the necessary measures to encourage voluntary and unpaid
blood donations with a view to ensuring that blood and blood components are in so far
as possible provided from such donations.’ The EU has subsequently followed up the
directives by co-sponsoring a project, led by Sanquin, supported by EBA and comprising
BEs from across the EU and some other organisations with the objective of developing
European best practice in blood donor management. This project, called DOMAINE (Donor
Management in Europe), was completed in 2010 with the publication of a manual [12].
2.3.2	Hospital Blood Banks (HBB)

A limited number of the directive’s requirements that apply to a BE also apply to an
HBB. The critical ones that do not apply to the HBB are those relating to licensing and
inspection. This is consistent with the emphasis of the directive on the component in
the bag, not on the process of transfusion, but it does potentially weaken the assurance
of safety to the patient as more than 90% of reported incidents concern the process not
the product. The main requirements of the Directives that do apply to the HBB are: i)
Quality System; ii) Traceability and notification of serious adverse events and reactions;
iii) Personnel qualifications and training.
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2.4	I ssues that have
arisen during the
Implementation
of the Blood
Directives and its
Impact on BEs and
HBBs in Europe
2.4.1 Competent Authorities

In most of the long-standing members of the EU, prior to the Blood Directive coming
into Law, a regulatory system existed that included a body that resembled a CA, and also
mandated licensing the BE and the carrying out of regular inspections.
Sometimes the responsibilities of the CA are divided between the Ministry of Health
and a medicines agency (with the latter typically being responsible for licensing and
inspection). In many of the newer EU members, the CA and the licensing and inspection
system had to be established or an existing system had to be modified in a major way.
The establishment of CAs has now taken place across the EU. Sometimes in these new
systems, responsibilities were also divided between the MoH and an agency responsible
for licensing, inspection and compliance. In the early years after the directive was transposed into national law there were reports of this division in the responsibilities of a CA
causing some confusion. But, if this caused some problems initially, the author did not
have such issues reported to him as still being of major concern.
The BT sector is tiny, compared to the pharmaceutical sector and the healthcare sector
as a whole. It is, therefore, not easy, certainly for smaller countries, to find and maintain
the necessary independent competence for their CA. Because of this, and especially in
those countries where the CA is the medicines agency, inspections and regulation are
sometimes based on a “copy and paste” approach from the pharmaceutical sector.
The lack of knowledge of the unique link between BEs and the hospitals they service
(which does not exist in the traditional pharmaceutical sector) can be a problem, especially
for the many functions BEs perform for the hospitals but that fall outside the scope of
the Blood Directive (such as cross-matching, HLA-typing, stem cell and cord blood activities). Despite the stricter inspections this – paradoxically – has sometimes reduced the
overall vein-to-vein safety because of fragmented approaches, although the medicines
agencies in most Member States seem to be learning quickly.
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2.4.2 Licensing and Inspection

For those Member States that already had a licensing and inspection system in place, the
Blood Directives do not appear to have required major changes to that system. However,
where the system had to be introduced or where an existing system had to be substantially revised major changes were often required for both the regulatory authority and
the BE. In a number of these latter cases, the agency carrying out inspections has had to
take time to recruit and train staff and some states have used foreign inspectors both
for training and for carrying out inspections in the early years.
There has been a major challenge to achieve consistency across the EU in inspection
standards and, therefore, in achieving the overarching objective of the Blood Directive
to improve the level of quality and safety of blood and blood components across the
EU. In order to meet this challenge, the EU co-sponsored several initiatives which were
described above such as the EUSTITE (www.sohovs.org), EuBIS, and CATIE Projects.
In some Member States, some HBBs have had to be licensed as BEs because some of
the activities that they undertake, for example, irradiation of red cells or platelets, could
be considered to be processing under the terms of the directive.
There was also reportedly some confusion over whether a bone marrow transplant unit
that carries out lymphocyte infusions should be licensed under the Blood Directive or
the Tissues and Cells Directive. There now appears to be widespread agreement that it
should be the latter. But this emphasises the close interface between regulation in the
whole area of organs and substances of human origin. This is particularly the case as
BEs in an increasing number of member states become responsible for managing the
processing, storing, and distributing of organs, tissues and stem cells.
2.4.3 Quality system

Again, in the long-standing EU states, changes to a BEs quality system as a result of the
directive have been limited and, while they may have been resource-consuming, they
have not generally caused problems. Most of these BEs already followed the Council of
Europe Guide [1], and many had already adopted quality systems such as ISO or local
healthcare quality norms.
However, this was not true for all (and not only the younger) member states. Typical
systems that had to be introduced or changed included the following:
·· Validation of new equipment
·· Writing and agreeing organisation charts that clearly identified lines of responsibility
throughout an organisation
·· Agreeing and writing job descriptions
·· Introducing regular staff reviews
·· Ensuring that proper training was in place
·· Improving documentation.
One of the issues that Project Equal [10] demonstrated was the uneven use of standard operating procedures (SOPs) across the BEs in the EU. Project Equal helped the 18
participating BEs develop SOPs by providing a template and providing examples of how
to develop SOPs and flow charts and how to use these to strengthen a quality system.
Similarly, the EuBIS Project [8] lays out a template and detailed instructions for carrying
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out internal audits. This both helps a BE to develop a strong quality system and to audit
it in practice.
The concepts of good practice and good manufacturing practice are key to developing
quality systems. However, there is a lack of clarity in the directives as to what this actually
means. This initially caused some problems within some BEs but cooperation between
BEs (in part facilitated by EBA), the Equal and EuBIS Projects and the existence of the
Council of Europe Guide have all helped to spread an understanding of what good practice means and how it can be implemented. A number of BEs have adopted ISO as part
of their response to the Directive, as GMP can be quite abstract (ISO 9001 as a general
system; ISO 15189 for diagnostic and testing labs).

2.4.5	Tracing Blood and Component from Donor to Patient and
Retaining Information for 30 Years

No BE reported problems with tracing the component from donor to patient and vice
versa. However, keeping information over such a long period and being able to access it
quickly, when required, relies on both the BEs and hospital’s information systems being
efficient and fully maintained. A switch from paper to IT is essential. In this respect, in
some countries, the legal requirement with regard to the signature of the donor on the
medical questionnaire poses a problem. It is clearly vital that staff across the supply
chain from donor to patient be aware of the importance of traceability.
2.4.6 Financial Constraints

The picture of how HBBs have responded to the requirement of the directive on quality
systems is not so clear, because there are many more of them and it is difficult to obtain
all the information. However, it appears that the challenges facing HBBs have been at
least as great as those facing BEs and that these challenges have been more equally
shared across the EU. In at least the older member states, BEs have been inspected rigorously and in great detail for many years. This has not always been the case with HBBs.
2.4.4	Reporting of Serious Adverse Events (SAEs) and Serious
Adverse Reactions (SARs)

As a result of the directive, a number of BEs have had to adapt their existing SAE and
SAR reporting systems or introduce systems. In some cases, the previous system only
covered donor problems or the reporting was voluntary. There has been some criticism
that the new system is too complicated.
But the main criticism is that, because of the directive’s limited scope, the events and
reactions to be reported are not all of those that may exist from the entire process
comprising retrieving blood from one vein to transfusing it into another. This is a very
important issue, as in many Member States the main risk to a patient due to receive a
blood transfusion comes, not from the quality of the component in the bag, but from a
failure in the process of getting the blood from the HBB to the (right) patient.
In fact, a number of the existing systems within the Member States provide much fuller
information in this respect than is required by the directive. Transparent reporting of serious incidents provides an essential start to taking appropriate action to resolving these
problems. However, it appears that close cooperation between the European Commission,
EBA, the Council of Europe’s expert panel and the International Haemovigilance Network
is helping to resolve this issue. In addition, the Optimal Blood Use Project [11] has consulted widely to define European good practice in this area.
A number of BEs have mentioned that a key requirement to achieving progress on both
reporting of SARs and providing traceability of the blood and component from donor to
patient is the awareness and commitment of clinical staff in the hospitals. In this respect,
in a number of the Member States, the existence of the directive has been of great help.
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A number of BEs from the newer member states have mentioned that the existence of
the directive has been helpful in encouraging their national governments to find increased
resources for blood transfusion and its governance. Establishing the CA, recruiting and
training inspectors and recruiting and training staff for the BE, plus improvements in
the BEs infrastructure are all areas of increased expenditure that have been quoted.
However, this clearly has not been easy in a number of states and it may well have put
increased financial pressures on other parts of their healthcare systems. The author is
not aware of any cost/benefit analysis having been carried out on the implementation of
the directive across the EU and other EEA states, nor of whether more flexible, processdriven alternatives, have been considered instead of GMP.
2.4.7	Voluntary and Non-remunerated Donors

A number of professionals in blood transfusion have expressed regret that the directive
does not mandate the exclusive use of blood and components from voluntary and nonremunerated donors. This principle is supported by such organisations as the Council of
Europe, the World Health Organisation, the International Federation of Red Cross and
Red Crescent Societies, and also EBA (see chapter 4). As is mentioned above, the EU has
co-sponsored the DOMAINE Project [12] to consult and advise on European good practice
on blood collection. It is hoped that this project will strengthen the principle of voluntary
and non-remunerated donation for reasons of both safety and ethics.
2.4.8 Competition

By laying down minimum safety standards across the EU and EEA, the directive facilitates
movement of blood and components within the EU, across Member State borders. This
can clearly assist in an emergency; but it also opens up the possibility of competition
between BEs.
EBA has made the point that proper regulation of this competition must be put in place
before such competition is permitted (see chapter 3). In particular, new entrants to a
market must not be allowed to cherry-pick the lowest cost donors, hospitals and products,
thereby leaving the most difficult and highest cost part of the BEs role to the existing
BE. This would likely lead to existing BEs being forced out of business, without there
being any stable supplier or suppliers to replace them.
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2.4.9 Ability to Update

A number of BEs have mentioned that because the directive is very prescriptive it will need
frequent updating and this can be difficult to achieve. When originally drafted, some BEs
favoured a prescriptive approach as they considered this would tell them and their governments exactly what to do and might facilitate the necessary funding to fully implement
the directive. Some BEs still favour a more prescriptive approach on which donor screening
tests to use; for example, some would like the mandating of NAT.
There is support from a number of BEs for the good working relationship between the
European Commission, EBA and the Council of Europe/ EDQM to be further enhanced
so that practitioners in the field can work with the European Commission to ensure that
timely updates take place. It is thought to be particularly important that these consultations include those who actually work in and manage BEs. If this does not happen, the
directive will, over time, lag behind best practice.

2.5	 Legal
unclarities
Almost no EU Social/health competences exist; these remain a function of Member State
competence. However, where they exist, they may contradict other EU competences, in
which case either the European Parliament needs to clarify the matter, or the European
Court of Justice (ECJ) must decide which takes precedence.
The EU competences most likely to contradict the Blood Directives have to do with the
creation of an internal market, based on the four freedoms of movement (persons, goods,
services and capital), and on fair competition.
In practice, three main sources of conflict exist: i) Unclarities in the blood directive itself
(see before in paragraph 2.3); ii) Conflicts between the EU blood and plasma directives
(see paragraph 4.1); iii) Conflicts between the EU blood directive and other EU legislation
(paragraph 4.2 and 4.3)
2.5.1 Conflicts between the EU blood and plasma directives

This conflict mainly concerns unclarities with regards to scope.
The original Plasma directive 89/381/EEC [2] stated in Art. 1: that the directive
1. “… shall apply to medicinal products based on blood constituents which are prepared
industrially by public or private establishments, hereinafter referred to as ‘medicinal
products derived from human blood or human plasma’; these medicinal products
include, in particular, albumin, coagulating factors and immunoglobulins of human
origin.”
2. “… shall not apply to whole blood, to plasma or to blood cells of human origin.”
	This directive, in the meantime, has been integrated in a codifying directive 2001/83/
EC [13] on pharmaceutical products for human use which states the following:
Art. 1: “… 10. Medicinal products derived from human blood or human plasma: Medicinal
products based on blood constituents which are prepared industrially by public or private establishments, such medicinal products including, in particular, albumin, coagulating factors and immunoglobulins of human origin.”
Art. 2: “1. This Directive shall apply to medicinal products for human use intended to be

placed on the market in Member States and either prepared industrially or manufactured
by a method involving an industrial process.”
Art. 3: “This Directive shall not apply to: … 6. Whole blood, plasma or blood cells of

human origin, except for plasma which is prepared by a method involving an industrial
process.”
Note how Art. 1 and 3 are now at the very least ambiguous not to say contradictory, and
especially how Art. 2 was added and Art. 3 amended from “shall not apply to Whole
blood, plasma or blood cells of human origin” to “shall not apply to Whole blood, plasma
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or blood cells of human origin, except for plasma which is prepared by a method involving
an industrial process”. Furthermore, the Blood Directive (2002/98/EC) states that:
Art. 2: “1. … shall apply to the collection and testing of human blood and blood components, whatever their intended purpose, and to their processing, storage, and distribution when intended for transfusion.”
Art.3: (b) ‘blood component’ shall mean a therapeutic constituent of blood (red cells,

white cells, platelets, plasma) that can be prepared by various methods; and (c) ‘blood
product’ shall mean any therapeutic product derived from human blood or plasma.
This leaves open a possible contradiction with regards to which directive regulates plasma,
and ambiguity on what constitutes an industrial process. This can lead to remarkable
situations.

Also in health care, many truly economic “goods” exist: medicines, medical devices,
etc.. But what about “body material” such as organs, human tissue, (labile and stabile)
blood (products), etc…?
Medicines: The Softenon crisis [14] in 1965 triggered the EC- pharmaceutical legislation,

and consists of many directives. The objective initially was to protect public health, but
switched later to the creation of an internal market (art. 95 EC / 114 TFEU). Today, market
authorisation is more or less a European authority with a centralised procedure by EMA
(the European Medicines Agency), and a decentralised mutual recognition procedure.
Price setting and reimbursement remain national competence, but (non) reimbursement
issues need to be justified on the basis of objective criteria e.g. the financial balance of
the social security system (price), or quality issues.
Medical devices: The relevant EC legislation dates back to 1990, and aims to promote

In Belgium, for instance, BEs operate under the blood law which does not allow the use
of pooling methods for the production and viro-inactivation of fresh frozen plasma (FFP).
In contrast, thereto, a commercial company sells its own FFP product prepared using a
pooling method, as a pharmaceutical product (not a blood product).

the internal market (art. 95 EC / 114 TFEU). The CE-labelling of medical devices is a centralised authority. Price setting and reimbursement remain a national competence but
must be justified: unclear reimbursement policy (e.g. requirements on top of CE-labelling)
of wheelchairs was condemned because of “obstruction of the internal market”.

The company can do so because, under the EU directive on pharmaceutical products,
any product that is authorised in a EU Member State is automatically also recognised
in all other Member States. This means that basically the same product is permitted
onto the Belgium market under two different types of legislation with different quality
requirements, in effect discriminating the Belgian BEs by forcing more strict requirements on them.

Human body-derived materials: The donation and exchange of human tissues and

2.5.2 Freedom of movement of goods

As all goods should be allowed to cross the EU’s internal frontiers freely, legal obstacles
and laws or measures obstructing the free movement of goods, are in principle prohibited
(art. 28-29 EC-treaty / art.34-35 TFEU). Obstacles can be fiscal (e.g. import-export duties;
the abolition of these obstacles led to the creation of a customs union and a common customs tariff) or non-fiscal (e.g. trade regulation that may hinder intra-community trade).
However, legal obstacles can exceptionally be justified (based on the EC-treaty itself or
on ECJ case law) if they are necessary in the general public interest, and if the measure
is appropriate for, and in reasonable proportion to, the goal it wants to achieve:
−− The EC-treaty defines a closed list of justification grounds including public morality,
public policy, public security, protection of health and life of humans/animals/plants
(e.g. the ban on import of English meat into France at the time of Mad Cow’s disease),
protection of national treasures possessing artistic, historic or archeological value,
and protection of industrial and commercial property.
−− ECJ case law includes as justification grounds areas such as consumer protection,
public health, financial balance of social security, and environment protection. This
is an open list: additional grounds can be added in future.
The lists thus include grounds that can justify creating barriers against the freedom of
movement of goods such as blood products (protection of health and life of humans/
animals/plants, public health, financial balance of social security, and possibly also
public morality).
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organs is not without risk. The EU, therefore, has adopted directives to force national
governments to adopt measures to guarantee safety, covering donation, processing,
and utilisation of these substances. In addition, these materials must be fully traceable
from donor to patient and back.
1 . H
 uman tissues: EC legislation exists since 2004 (Directives 2004/23/EC; 2006/17/EC;
2006/86/EC), and its objective initially was public health but with some indications
towards internal market. Its legal ground is art. 152 EC-treaty (nowadays art. 168 TFEU)
on “standards of quality and safety for the donation, procurement, testing, processing,
preservation, storage and distribution of human tissues and cells”. With regards to the
donor side, the directive determines that VNRD contributes to safety, without making
it compulsory.
2.	Human organs: A new EU directive (2010/45/EU and later transposed into 2010/53/
EU of 7 July 2010) was adopted in 2010. It concerns standards of quality and safety of
human organs intended for transplantation, with the goal of facilitating the exchange of
organs between Member States. With regard to the donor side, the directive determines
that organ transplant programs must be based on VNRD (which paradoxically may pose
problems for countries which in the past adopted the much-admired “opting-out” instead
of the traditional “opting-in” system). This directive must be transposed into national
law before August 27th, 2012 by the Member States.
3.	Human plasma: Two large categories should be distinguished (see also paragraph 3.2):
Plasma Derived Medicinal Products (also called stable plasma products) - such as
coagulation factors (for use by haemophiliacs), immunoglobulins and albumin - are
made from human plasma that has either been expressly donated for this purpose
by apheresis or has been donated as whole blood for both plasma products and
blood components. These products have a long shelf life which is why they are called
‘stable’. This also means that they can be quarantined before issue and be transported
globally. In Europe this industry is subject to EU Competition Law (internal market).
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Labile plasma products (mainly fresh frozen plasma) are obtained either from whole
blood or from plasmapheresis, and are subject to the Blood Directive, although some
ambiguity exists (as discussed in more detail under 4.1.).
With the important difference that product derived from paid donors is more customary
and less contested for the production of stable plasma products, the donor selection
and testing procedures are similar for both (and, where a whole blood donation is used
for making both labile components and plasma products, the procedures should be the
same).
4.	Human blood: The Treaty of Amsterdam allowed the EC to develop what was to become
the Blood Directive and its supporting Technical Directives. Their objective is “Public
health” (safety of blood and self –sufficiency within the EU), not to create an internal
market (and this in contrast to the pharmaceuticals and the medical devices directives).
With regards to the donor side, the directive determines (art. 20) that “Member States
shall … encourage voluntary and unpaid blood donations with a view to ensuring that
blood and blood components are in so far as possible provided from such donations”.
However, it does not make voluntary and unpaid donations compulsory.
2.5.3 Freedom of movement of services

The “freedom of movement of services” directive (the so-called Bolkestein directive,
named after the EU commissioner who originally proposed it) ignited heated discussion on the applicability of this freedom to the national health care systems. Hence, it
was heavily amended and changed to make sure that an abrupt implementation of this
guideline would not disrupt (and in the process destroy) existing national health care
systems which differ greatly in terms of organisation, financing, access, etc. This finally
resulted, on March 9th 2011, in a European Directive (2011/24/EU) to be implemented by
the member states by October 2013.
The legal ground for the directive is the organisation of the internal market, and not
public health. The directive does not apply to the allocation of an access to organs for
the purpose of transplantation. Blood and tissues are not explicitly mentioned.

The directive further stipulates in which cases a member state can insist on a “prior”
permission to obtain medical care (most instances in which blood transfusions are likely to occur fall in this category), and that hospitals cannot ask higher prices for other EU
patients than they do for patients of their own country.
Blood transfusion includes finding and motivating a safe donor; obtaining, manipulating and storing the product; haemovigilance from the donor to the patient and back;
and advice about transfusion indication and usage. All of this requires close collaboration between the hospital physician and the BE (at the level of the individual patient).
For those reasons, this author believes that blood should be treated as a medical “service” rather than a “good”.
The EU Parliament should address the question as to the extent to which the EU’s
open market principles should be applied to all health care services. The general issue has been heavily debated in the European Parliament in recent years; however, the
EU directives on human donor-derived “goods” such as blood were not specifically addressed.
Nobody paid much attention to the fact that human donor-derived tissues such as
blood, tissues, and even organs would be classified and treated as other “goods” (such
as tables, chairs, computers) instead of as “medical services”. Had they done so, their
use would have been covered by the discussion mentioned above. Therefore, whether
the application of open market principles was appropriate for human donor-derived tissues was never explicitly discussed, and should be done now, as a matter of urgency.
In the meantime, as it is today regarded as a “good”, it should receive the benefit of a
similar amount of reflection by the EU Parliament (not just the ECJ) as have medical
services with regards to the following:
−− The acceptable obstructing criteria.
−− The request of prior permission (to prevent the disruption of the blood supply in one
country in favour of another).
−− The price that can be charged (to prevent shifting blood to wherever the price is
highest).

As discussed before for goods, European law states that measures can be taken to
obstruct the freedom of movement of healthcare services if they can be justified to be
necessary in the general interest, and if the measure is appropriate for and in reasonable
proportion to the goal it wants to achieve. Measures that have been regarded as both
necessary and reasonable, and hence have been accepted before (Kohll Dekker and Smits
Peerboom arrests of the ECJ) include the following:
1. Maintaining the financial equilibrium of social security.
2. The necessity to be able to plan the required care.
3. The criteria that are used to accept that patients are treated abroad must be objective, non discriminatory, and must be communicated beforehand.
(Note how these criteria can, literally, also be applied to the provision of blood products
and transfusions).
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2.6 Relevant
case law
Despite the fact that the Blood Directive is a public health directive, this does not unambiguously answer the question whether ‘blood’ is a good within the meaning of Article
28-29 of the EC Treaty (nowadays art. 34-35 TFEU). Indeed, when asked this question,
even the European Commission couldn’t give a definitive answer and wrote as follows:
“the definitive interpretation of Community Law can only be given by the Court of Justice”
and that “Different legal interpretations are possible, but given the fact that there is no
actual prohibition to pay for blood and given the fact that blood falls under the common
customs tariff, blood could be considered a good under article 28 EC Treaty. However, it
would not be useful to treat this question solely in an abstract way.”
The key question is whether blood is a good “within the meaning of Article 28 of the
EC Treaty?”, and hence whether there is a free internal market for blood? This question
is crucial.
If it is a good, Member States must accept blood in accordance with EU-minimum standards, even when having stricter rules of their own. The only exception is if Member States
can justify every measure, stricter than the minimum standards of the Blood Directive
(such as e.g. prohibition on paid donations, homosexual donations, donations from
countries with another infection profile, … ). The ECJ will have to decide about this justification case by case.

Before the case came to court, the Department of Health conceded that, for the purposes
of this case, blood could be regarded as a product. Consequently, the case was considered under the European Consumer Protection Directive (CPD), and not under medical
negligence legislation.
The purpose of the CPD is to protect the consumer from, or compensate them for, the
consequences of a defective product, without the need to demonstrate that the producer
has acted negligently: ‘The producer shall be liable for damage caused by a defect in his
product…’.
The effect of this was that BTSs providing blood components within the EU/EEA, in all
cases where disease transmission could be demonstrably linked to blood transfusion,
were now potentially exposed to the ‘strict liability’ regime of the CPD (‘The injured
person shall be required to prove the damage, the defect and the causal relationship
between the defect and the damage….’) rather than the more limited liability implied
by negligence regimes (‘to take reasonable care’).
At the time, not all BTS leaders in Europe accepted that blood for transfusion was correctly regarded as a product in this context, and there have been no further cases involving
EU BTSs heard under the CPD. However, the judgment has certainly led to two outcomes.
It has encouraged BTSs to avoid making statements that blood transfusion presents
‘zero risk’ to recipients (in the UK, BTSs actively publicised statements that having a
blood transfusion could not be without risk). It has ensured that their decision making
processes around whether or not to introduce new safety interventions are both transparent and well-documented.
2.6.2	Humanplasma against the Austrian Government

On the other hand, if blood is not considered to be a “good”, Member States are free to
impose stricter rules.
Clear arguments against “blood as a good” exist, and include the scope and legal ground
of the Blood Directive which is a public health directive, and the fact that both the EC
Treaty (nowadays TFEU) and the Blood Directive (in particular with regards to the issue
of unpaid donations) explicitly allow stricter measures. Furthermore, labile blood components are not manufactured or processed industrially or using an industrial method
to the same extent as, for example, fractionated plasma products (See paragraph 2.5).
There have been two specific occasions in the last 10 years where the provision of labile
blood products has been subject to broader aspects of European Law, and has resulted
in relevant Case Law.

In 2010, the European Court of Justice (ECJ) reached a preliminary ruling in the case
brought by Humanplasma GmbH, a German for-profit blood service, against the Austrian
Government.
1.	T he case: Arose because Humanplasma considered that it had been unfairly
excluded from a tendering process for supply of blood components to the Vienna
Hospital Association (an association of hospitals in Vienna). It concerned a national
law introduced by the Austrian Government in 2006 that was designed to prohibit
the import into Austria of blood components that were derived from remunerated
donors, in this case from Germany (but the restriction also applies to paid donations
within Austria). The Austrian Government, supported by the European Commission,
claimed that the protection of human health justified the measures that the national
government had introduced.
2.	The ruling: The EJC noted that the protection of health is an important principle

2.6.1 The ‘Burton Case’

The so-called ‘Burton Case’ (named after the Judge who heard it) concluded in England
in 2001, was brought against the National Blood Authority (NBA) on behalf of about 100
plaintiffs who were infected by HCV via blood transfusion in the period after a test became
available but before the National Blood Service (NBS, as it then was) implemented it.

contained within the Treaty of Rome and it is the responsibility of the Member State
Government to decide the priority they give to this and the means by which they want
to achieve it. But whatever steps they take must be within the limits imposed by the
Treaty of Rome as a whole.
The preliminary ruling concluded that the requirement to exclude all payment, including compensation for expenses incurred by donors, ‘went beyond what is necessary
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to attain the objective pursued, that is, to ensure the quality and safety of the blood
and of the blood components, and was, therefore, hindering intra-Community trade’.
The ECJ noted that, in order to justify impeding a fundamental principle of the internal
market, such as the free movement of goods, a national government must take only
proportionate measures. It noted that a government could meet its obligations under
Directive 2002/98/EC ‘to encourage voluntary and unpaid blood donations with a view
to ensuring that blood and blood components are insofar as possible provided from
such donations’ without prohibiting the importation of blood components from donors
‘that are not entirely unpaid’. It commented that banning the reimbursement of costs
might actually act against achievement of the objective of encouraging such donors.
It also noted that some other Member States reimburse costs to donors.
The ECJ thus ruled that the Austrian Government had taken disproportionate measures
in fulfilling its responsibility to protect health. Therefore, its prohibition of importing
blood components from blood donors that are not entirely unpaid was deemed illegal
under EU law.
3.	Analysis: This case first of all illustrates the fact that there can be tensions between

various aspects of EU legislation; and it is likely, particularly if borders continue to open
up for healthcare in the EU, that – unless the EU Parliament clarifies certain issues - there
will be more recourse to the courts for resolution and clarification. Once there, these
issues are resolved in a purely legalistic way (see 2, 3, 4).
The four main points of criticism most often heard with regards to this ruling are
the following:
I .The lack of clear definition of paid versus unpaid donation
The discussion about what constitutes payment for a donation has a long, often confusing, history (for a more elaborate discussion: see chapter 4). In this particular case, the
refusal by the Austrian government to accept blood for which an “expense allowance”
had been paid was not accepted as appropriate to the goal pursued, i.e. the protection
of public health. The court, however, did explicitly confirm that the refusal of paid blood
donations (i.e. for which a “fixed allowance” or payment for the donation itself) can be
appropriate to achieve its goal, i.e. high safety standards for blood and blood components. This is confusing since, ultimately, the court lets the issue be reduced to whatever
definition a particular Member State accepts.
The Austrian Government took a position that was stricter than the CoE, and was overruled by ECJ. In Germany on the other hand, some commercial blood services pay donors
who get time off at work to come and donate, without loss of pay, and hence incur
no costs (not even their time) except their blood, yet they get paid 20 euros or more.
Neither the definition of the CoE, nor the regulation in Austria and most other European
countries, would accept calling this “cost reimbursement”. However, the German government does, and is supported by the ECJ.
As the ECJ has ruled that the different interpretation of what constitutes “payment”
versus “cost reimbursement” between the German and Austrian authorities cannot be
contested by the Austrian Government, this makes every member state now dependent
on the way other member states organize themselves with regards to donor recruitment.
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To illustrate the point: If the Austrian competent authority were allowed to inspect in
Germany, they would regard the above mentioned payments as a “fixed allowance”, as
it is independent of real costs incurred. Once labeled as such, the ECJ could then most
likely (if consistent with this ruling) rule that it would be duly justified, appropriate and
proportionate for the Austrian government to obstruct free movement of goods i.e.
obstruct the import of such blood products.
The verdict of the ECJ thus circumvents/avoids the most important issue: the definition of what constitutes a fixed versus an expense allowance. In not defining this, the
application of the legal principles becomes purely dependent on national inspection
criteria. In other words, the EU directives have created a level playing field in terms of
quality requirements between the different member states, but not yet in creating a level
playing field in terms of quality inspection criteria. The ruling of the ECJ has opened the
door for blood products to be introduced from paid donations even into those countries
where by national law they are not allowed. Commercial companies will (and obviously
already have) discover(ed) in which countries the lowest barrier to entry exist, and will
use those countries as bases to expand into other EU member states.
I I. Ruling blood to be a “good” rather than a medical “service”
The court ruling further implied that blood is indeed to be considered an “economic
good” and thus that freedom of movement of goods (within the EU) does apply to blood
products. One wonders whether it would not have been wiser to treat these products
alongside and in conjunction with the EU directive on (medical) services and health care,
for two important reasons.
First, insofar as blood transfusion is a medical service to the patient, one can argue
that blood should be treated as a medical “service” rather than as a “good”. Before
the Blood Directive came into being, and underscoring the intrinsic link between blood
and hospital services (that does not exist for traditional pharmaceutical products), in
most countries blood was regulated and inspected by the department of the Ministry
of Health that deals with hospitals, rather than by the agency responsible for pharmaceutical products.
In recent years, the European Parliament has heavily debated the extent to which the
EU’s open market principles should be applied to health care. However, no such debate
was held when the EU directives on human donor-derived “goods” such as blood were
passed. Nobody considered the possibility that human donor-derived tissues such as
blood, tissues, and even organs would be classified and treated as any other “goods”
(e.g. chairs, tables, or computers).
This is a pity because many of the considerations and conclusions that were held with
regards to medical services are also relevant for the delivery of blood products and other human donor-derived tissues. Had they been lumped under the services directive
(2011/24/EU), a ruling by the ECJ in this particular case may even have been unnecessary, as precedent rulings would have existed.
Let’s take a fictional example: the variant Creutzfeld-Jacob Disease (vCJD) crisis. The
English Blood Service recently considered buying red blood cells in another country to
safeguard supply of red cells in England, in a context of potential threat of transmission
of CJD agent (plasma was already bought in the US because of concerns about infection
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transmission through blood products). What would have happened if this had upset
blood supply in the country of origin? What rules would have been in place to which
those affected might have appealed?
In the current situation, according to the Services Directive on Healthcare, and precedent ECJ ruling, limitations would be acceptable. Until the ECJ makes a specific ruling
on these issues, the legal situation remains unclear and unsatisfactory.
III. Implications for other human tissues and organs
This ruling constitutes a precedent that likely will affect the situation of other human
donor-derived materials. What does this, for instance, mean for tissues? If the competent
authority of one Member State declares payment to a tissue donor to be an “expense
allowance” and not a “fixed allowance”, it thereby becomes legally acceptable to export
tissues to Member States where such payment would be unacceptable. One step further:
countries may attract donors from other countries where such payment is lower or nonexistent, even if this disrupts the tissue supply in those countries? The list of potential
extrapolations is long.
IV. The extrapolation of an internal market for “goods” to one for “human donors”
What should set the directives regulating human tissues apart from the directives regulating goods (including medicines and medical devices) is the fact that they do not only
regulate the end product, but also have implicit “health” concerns regarding quality,
safety, and traceability of the originating material (in this case: the human donor).
Instead of using the “health” consideration (which allows the EU directive to discuss
issues related to the donor) to better define the rules for the “internal market”, the
judges here reversed the reasoning, and applied and extrapolated the “internal market”
approach (meant to create a level playing field for the sales of goods) to the donor side.

4.	conclusions: This ECJ judgement is helpful in setting out the issues that will determine the legal position with regard to whether EU competition law applies to blood
components and the question as to the powers and responsibilities of Member State
Governments in the application of this law.
However, this ruling seems to have been driven more by the “internal market” perspective, whereas the directive is based on a “health” perspective. The judgement, therefore, does not, in itself, seem to determine where this issue will end. Consequently,
more cases before the ECJ are to be expected.
An important peculiarity of this case is the stringency of the Austrian law in seeking to
prohibit importation of components from donors that are ‘not entirely unpaid.’ If the
Austrian law had allowed the donors to be compensated for reasonable costs incurred,
would the judgement have been the same? What are reasonable costs for which the
donor might be compensated?
Most remarkable in the judgment is that the judges not only implicitly consider blood
to be a “good”, but then go on to extrapolate the principles of the internal market for
“goods” also to “donors”, which is legally and ethically problematic, and may now be
used as precedent with regards to, for instance, tissues and organs. In doing so, the ECJ
is shifting the emphasis of the Blood Directive from being a “health” directive to being
an “internal market” directive.
The importance and complexity of this matter means that future cases and any subsequent appeals might run for a number of years before the issue is finally decided. At
least the author considers that the best course would be for a political solution to be
found, based on what is right for public health and what provides efficient blood services.
The outcome of a long drawn out legal process, might, in any case, have to be tempered
later by a political solution (to illustrate what this means in daily reality see chapter 3.)

This could result in an internal market for “donors”, which is problematic for several
reasons. In the first place there are ethical and legal issues (there is no legal basis for
this). In addition, there is also a practical reason: for reasons that are to be found in
donor motivation and the necessity to maintain a sense of community between donor
and patient, on the (unpaid) donor side an internal market exists nowhere (not even in
countries where markets for blood products are in theory completely open such as the
US). The introduction of an internal market, with paid donors co-existing with unpaid
donors, may ultimately destroy the unpaid donor base.
This extrapolation is furthermore not consistent with other aspects of the ruling:
1. It ultimately undermines any health reasons an individual Member State may use
to justify imposing stricter criteria on donors.
2. If an “internal market” must exist for blood donors, the court should have upheld the
highest rather than the lowest quality standards for donation criteria, as henceforth
the lowest level will determine the standard throughout the EU.
3. Ultimately, this creates an uneven playing field for blood services operating in countries with stricter legislation (the opposite of the level playing field used to justify
the ruling).
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2.7	 Overall
Conclusions and
Recommendations
The European Directive on Blood has been an important improvement in the way blood
and blood components are obtained, produced and handled for most EU countries.
However, the European Parliament should clarify some discrepancies and technical
issues in the existing legislation, and more importantly should make some political
choices so that it is not up to the judges to make those decisions.
At the political level, the European Parliament should decide whether, insofar as blood
transfusion is a medical service to the patient, blood should have been treated as a medical “service” rather than a “good” (for further illustration of this subject see chapter 4).
In the meantime, because of the ECJ ruling, blood (labile blood products) has to be regarded as a good, and, therefore, should be subject to the following considerations:
−− It should receive a similar amount of reflection by the EU Parliament as healthcare
services have with regards to the following:
·· the obstructing criteria that are acceptable;
·· the request of prior permission (to prevent the disruption of the blood supply in one
country in favour of another);
·· and the price that can be charged (to prevent shifting blood to wherever the price
is highest).
−− In addition, the EU Parliament should clarify whether it indeed meant the donor side
to be subjected to the principles of the internal market.
−− The current situation in which paid and unpaid donations co-exist makes for an uneven
playing field. VNRD should be made compulsory as this is the simplest way to resolve
all legal maneuvering and to increase the minimum level of safety.
At the technical level, the European lawmaker should (more) unambiguously define the
following issues:
−− What constitutes payment (fixed allowance) and what constitutes cost or expense
allowance / reimbursement?
−− What is a stable versus labile blood product, i.e. what falls under the plasma or under
the blood directive?
−− What standardised inspection criteria and definitions are to be implemented in all
member states? For this last point, the EuBIS and CATIE initiatives should significantly help.
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After the recent assessment of blood directive implementation by SANCO, we hope that
the process of revision of the EU blood directives, initiated in 2012, will give opportunity
to clarify the issues regarding the status of blood component and blood donors. EBA will
actively defend the position presented in this chapter, with the objective of maintaining
security and safety of blood donor databases and blood supply, in ways both sustainable
and compatible with EU ethical principles, for the primary benefit of patients.
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03. REGULATION

OF COMPETITION
FOR THE PROVISION OF HUMAN
BLOOD AND BLOOD
COMPONENTS
WITHIN THE EU

3.1	 Background
to the issue

if the components were derived from voluntary and non-remunerated donors. However,
this restriction was challenged at the European Court of Justice (ECJ) and the preliminary
judgement delivered by the ECJ in December 2010 was that the Austrian Government
could not prohibit imports of blood components from another Member State solely on
the grounds that the donors of the blood from which the components were derived were
‘not entirely unpaid’ (see paragraph 2.6.2).

Historically, throughout the EU, the blood components used in hospitals have been
collected, tested, processed and delivered to the hospitals by not-for-profit organisations (either charities such as the Red Cross or public sector organisations such as
Etablissement Français du Sang in France or the National Health Service in the UK).
Whole blood is collected from volunteers who are not paid for the service that they provide (although, in some Member States, donors have traditionally been compensated
for some costs incurred by them in giving blood). In most EU states, the blood service
sells the processed labile blood components to the hospital at a price; often this price is
regulated by the government.
In some states, there is competition to supply hospitals between not-for-profit blood
services. In a few cases, blood components have been traded across EU Member State
boundaries. Until recently, however, cross-border competition has been limited, and forprofit companies have not been primary players in the donor-patient supply chain for
labile blood components (although blood services and hospitals do contract out specific
activities to commercial companies, such as transport, information systems and even
laboratory services).
This is in contrast to the position in the plasma derivatives industry (which produces
plasma derived medicinal products), where for-profit companies feature significantly,
many of them using plasma sourced in the USA; where a major proportion of products
are traded across national borders, and where donors of products used in the EU (and
sourced both within and outside Europe) are often paid.
In recent years, however, in both Austria and Germany, a small number of commercial
companies have now also started providing labile blood components. In Austria, these
companies have sourced their products from both non-remunerated and remunerated
donors. One of the companies has not survived very long; another, which has as its main
objective the collection of plasma for the plasma derived medicinal product industry,
provides labile blood products from the same paid donor pool and sells these to selected
hospitals.
In Germany, there is one major company that sources its blood components from remunerated donors. Some of these donors used to come from Poland and this led to two
concerns. In Poland, it caused a shortage of donors along the border with Germany;
while, in Germany, there was concern that, if any look-back exercise into the donor was
required, it could not be carried out easily and promptly. In response, the Polish authorities
allowed some compensation to be paid to donors in western Poland, although this has
now ceased; while, in Germany, the above-mentioned company has stopped voluntarily
targeting Polish donors.
There have also been attempts to import labile blood components into Austria. The
Austrian government acted promptly to introduce rules so that blood components could
only be imported into Austria if the Ministry of Health had given its prior permission and
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3.2
	 The Differences
between Labile
Blood Components
and stable Plasma
Derived Medicinal
Products (PMDP)
Labile blood components include red blood cells, platelets and fresh frozen plasma.
Plasma derived medicinal products include fractionated products such as coagulation
factors (for use by haemophiliacs), immunoglobulins and albumin. Both the labile components and PMDPs are derived from human blood, either through whole blood or apheresis
(plasma, platelets, or red cell) donation.
Product derived from paid donors is less contested for PMDPs; otherwise, the donor
selection and testing procedures are similar for both. Where a whole blood donation is
used for making both labile components and PMDPs, they are the same. However, blood
components and PMDPs have different characteristics, involve different risks in their
provision, are often regulated by different legislation, and serve different functions in
the treatment of patients.
1.	Plasma Derived Medicinal Products are made from human plasma that has either

been expressly donated for this purpose by apheresis or has been donated as whole blood
for both plasma products and blood components. This plasma is then processed by a
physico-chemical process (fractionation) to isolate the different proteins (‘fractions’) in
the plasma, which are then used to make stable products. These products have a long
shelf life (licences often last for two years), which is why they are called ‘stable’. This also
means that they can be quarantined (normally for six months) before issue. As they can
be stored for long periods they can be transported globally, which helps to make their
distribution relatively easy to plan and carry out, in contrast to labile blood products.
Demand for plasma products is, with the notable exception of Immunoglobulins, declining in most economically developed countries: recombinant alternatives exist for many
of the products. The risk of disease being transmitted via a stable plasma product is
greatly reduced, as the fractionation process in itself kills most viruses. However, the
fractionation process involves the pooling of thousands of individual donations; if any
one does contain a pathogen, it can potentially affect many patients.
PMDPs do not have to be matched to each patient precisely by blood group and antigen.

In practice, they are treated as standard pharmaceutical products and are regulated as
such. In Europe this industry is subject to EU Competition Law. Competition between
companies for PMDPs is not the topic of this chapter.

68

European
Blood
Alliance

2.	Labile blood components are also derived from whole blood collection or apheresis.

The whole blood is separated into its component parts by centrifugation. The donations
are not pooled (with the possible exception of platelets), so that the components derived
from an undetected infected donation are likely to infect only one patient. Moreover,
blood components are labile and consequently cannot easily be treated to destroy pathogens, nor can they be subjected to extended quarantine (with the exception of FFP, which
can be frozen for two years).
Most BEs are not yet routinely using pathogen inactivation techniques for red cells
(technology is being developed) and platelets (technology available but not yet widely
implemented). These differences mean that the potential risk of transmitting infections
is higher for blood components than for stable plasma products, although modern donor
management procedures and testing regimes have proved very effective in managing
that risk, justifying strict implementation of VNRBD and of the medical questionnaire.
The short shelf life of blood components compared to plasma products, in particular, and
pharmaceutical products, in general, (some 35 - 42 days for red blood cells — different
countries apply different limits —and 4 to 7 days for platelets), means that, particularly
in the case of platelets, it is less feasible to supply them over long distances. BEs are,
therefore, required to develop sophisticated stock and distribution management capabilities. The immediate demand for these blood components is often very volatile; for
example, a road accident or liver transplant can cause the use of tens of units of red cells
for one patient in a night or certain serious cancer treatments can have a similar effect for
platelet demand. A major incident can have an even greater effect on immediate demand.
Blood components have to be compatible with the blood group of the patient (the main
blood group systems tested for are ABO and Rhesus) and, in some cases, this has to
go further than just matching the main blood groups (i.e. tests need to be done for
additional blood group systems). Because the right blood component for an individual
patient must be available in the right quantities when it is needed, the management of
the whole supply chain from donor to blood service to hospital blood bank to patient has
to be managed in an integrated yet flexible manner, 24 hours per day and 7 days per week.
This can be particularly challenging at times of public holidays and bad winter weather.
Under these circumstances, the supply chain becomes immediate and more local. It is
possible for two competing organisations to supply such a market, but they both have
to be able to meet all the requirements of the hospitals that they supply. If one has to
cover for the other, in practice it means that this ‘supplier of last resort’ has to be able
to meet any demand anywhere. This runs the risk of causing both work duplication and
outdating of labile blood products.
Infection risk: For labile blood components, governments in most countries, irrespective

of their wider economic policies, have concentrated on trying to ensure sufficiency of
supply and eradication of transfusion transmitted infections, such as HIV, Hepatitis and
West Nile Virus. In most of the world these remain huge challenges that have not yet been
fully overcome. In Europe, North America and some other jurisdictions these challenges
have been mainly but not completely met, as a result of major and expensive campaigns
by the governments, regulators and blood services concerned. These challenges have led
governments to concentrate on ensuring that the donor base is secure and that the blood
service is able to respond to the changing requirements of the hospitals that it serves.
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The remainder of this chapter deals with issues surrounding competition of labile blood
products, not of PMDPs.

3.3	The Reason for
the Emergence of
Competition in the
Provision of Blood
Components in
Europe
Why has this issue arisen in Europe at this time? There seem to be six main reasons, that
have to do with the political preference of the moment (i, ii, and iii), the organisational
potential for profit (iv) and economies of scale (v), and the legal context that created a
more level playing field (vi).
i. E
 xpanded services: In Europe, the market economy has expanded into many areas
of activity in which it did not previously operate. Specifically, competition between
hospitals in some Member States has led these hospitals to look for choice in the
provision of many of their supplies, including that of blood components.
ii. New costs: The introduction of new measures over the last 15 years to reduce the
possibility of a patient receiving a transfusion transmitted infection has made blood
components safer but caused their price to hospitals to rise steeply. Blood components have become a significant cost for hospitals and health services. This has
meant that their cost has come under close scrutiny across Europe as governments
try to control their healthcare expenditure.
iii. S
 afety measures: It is now well over a decade since there was a high profile problem
with the safety of blood components within the EU at a level comparable with that
of the transmission of HIV or hepatitis in the 80s and early 90s. The direct effect of
vCJD has been limited to the UK. Therefore, blood safety may not at this moment
be amongst the highest concerns of politicians, the media, hospital managements
and health policy-makers. This is in stark contrast with the pressure to cut costs and
increase productivity.
iv. P
 rofit potential: The EU enlargement has made it possible to collect and process
blood in a low cost economy and then sell the blood components in a high price
economy. This provides, for the first time, the potential for some blood component
suppliers to make significant profit.
v. N
 ew territories: Well-developed BEs have the desire and potential ability to expand
their operations into new territories, thereby accessing the full potential economies
of scale from their processing and testing activities and spreading their overheads
and staff expertise over a greater activity whilst broadening their donor pool. This
may be constrained by the mission statement of a BEs, geographical considerations,
and by the legal requirements (see paragraph 3.7).
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vi. N
 ew standards from directives: The EU Blood Directive 2002/98/EC [1] (see
Chapter 2) has set minimum standards for the collecting, testing, processing, storage
and distribution of blood components within the EU States. This is making competition across the EU’s internal borders more feasible, particularly in view of the reduced
profile of the blood safety issue as noted in iii) above.

3.4
	 The Problems
Arising from the
Emergence of
Competition in the
Provision of Blood
Components in
Europe
Many people would accept that the introduction of choice and competition into many
areas of life, where this did not exist a generation ago, has brought huge advantages in
terms of more consumer orientated suppliers and more economically efficient operations.
However, there are special problems in applying this to the supply of blood components.
Some of the main problems are as follows:
I.	Paid versus unpaid donation: In practice, where competition in the supply of blood

components has been introduced, the new entrant tends to be for-profit and to pay
donors for their services. Paying donors allows the new entrant to attract donors that are
unwilling to donate without payment, or to take donors from the existing blood service
quickly and to incentivise them so as to match supply with demand.
However, public health policy in most economically developed nations has been driven
both by an ethical preference for unpaid donation and by the evidence that there is a real
increase in the risk of paid donors suffering from a transfusion transmissible infection.
This creates a potentially higher risk to patients who receive labile blood components
than it does for those who receive a PMDP, for the reasons outlined in paragraph 3.2.
For these reasons, WHO, EU and Member State governments strongly promote the concept of the voluntary and unpaid donor for blood components. Article 20 of the EU Blood
Directive 2002/98/EC [1] states that ‘Member States shall take the necessary measures
to encourage voluntary and unpaid blood donations with a view to ensuring that blood
and blood components are insofar as possible provided from such donations.’ This preference would very likely have become mandatory if it were not for the opposition of the
commercial plasma fractionation industry and a complaint by the German State.
In order to maintain good public health, it would seem essential to allow only blood
components from non-remunerated donors, as defined by the Council of Europe [2] for
transfusion into humans within the EU. This is also the EBA position, fully developed
in Chapter 4.
II.	Differences between countries: The importation of blood components into one

Member State from another may, in certain circumstances, increase the risk to patients,
even when the blood is collected from voluntary and non-remunerated donors. This
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results from the fact that the epidemiology in different Member States may be materially different. In addition, operational issues such as different donor selection criteria
and different testing, processing and transport standards may increase the risk.
The German Red Cross Baden Württemberg – Hessen led the Equal and EuBIS projects
(including over 20 participants from all over Europe, supported by EBA and part of the
EU’s public health programme) which aimed at improving standard operating procedures
(SOPs), quality management systems [3] and inspection regimes across the EU states
[4]. These measures will help alleviate these risks amongst participating blood services.
But it will take time to achieve consistently high standards across the EU.

The fact that we are not able to produce a graph, as in the US (see chapter 2) reflecting
the cost of a unit of red cells, further illustrates the fact that blood products, in this
respect, resemble medical services more than pharmaceutical products, in that they are
deeply embedded in the complex reimbursement systems of the different countries.

III.	Impact of unregulated competition for donors on the donor base: The health ser-

V.	Level playing field: As with any economic activity, the new entrant, when motivated

vices in any EU Member State are dependent on sufficient blood donors being available
on a sustainable basis. Already in some Member States, collecting sufficient blood from
high quality donors is a challenge.

by profit, is likely to try to ‘cherry pick’ the most attractive suppliers, customers and
regions. A new entrant blood service, therefore, would be likely to do the following:
a. limit its blood supply to that of low cost donors that fit its logistics
b. w
 ant to supply only those hospitals, probably in a highly populated area, that could
be supplied at low cost and would pay prices that cover cost
c. seek to avoid supplying specialist products, such as single donor platelets
d. might want to avoid supplying 24/7 and peak demand, or supplying at certain times
of the year.

All current evidence shows that blood donors cannot be switched on and off at short
notice. Donorship often runs in families and loyalty is built up over many years. A new
entrant into the blood supply activity that was looking for donors in a state that already
has a developed blood service would almost certainly have to rely on recruiting donors
away from the existing blood service. If this new entrant were a for-profit company, the
risk would be that donors may not feel as committed to such a company as to a not-forprofit organisation and, should the for-profit company go out of business, these donors
may be lost, either temporarily or permanently.
This happened in Austria several years ago when a commercial blood service went bankrupt. There have been two more recent cases in Germany, where a for-profit company
that remunerated its donors withdrew abruptly from collecting blood and supplying
hospitals in Prenzlau and in Brandenburg. As a consequence, the existing not-for-profit
blood service was required to fill the gap at short notice.
Despite its best efforts the not-for-profit service found that, in both cases, it could only
regain one out of six of the donors that the for-profit company had taken from it in the
first place. This demonstrates that, once payment is started, it changes the expectation
of what constitutes fair treatment in return for donating blood products and may make
all donors unwilling to donate on a non-remunerated basis. Furthermore, once a stable
relationship between a donor and a blood service is destroyed, it cannot be rebuilt easily.
IV.	Impact of unregulated competition for hospitals on the national healthcare
systems: The potential for cross border competition/Sales of blood is of course not

limited to for-profit companies. From time to time, hospitals, especially when put under
financial pressure, such as is the case currently in most European countries, look for
cheaper alternatives for blood products, especially if these are logistically easy to organise (land border, short distances etc.). The sometimes large price differences between
countries in the EU contribute to this.
One problem is, of course, that it is difficult to compare blood prices between EU countries, as they are embedded in their health care system, and costs are sometimes fully,
sometimes only partially, covered and reimbursed by the blood price (in contrast to the US
where the price transparently reflects costs). This may give hospitals a wrong idea about
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the real cost of blood products. The Belgian Red Cross-Flanders is contacted occasionally
by hospitals from the southern part of the Netherlands, who would like to buy blood
products because of the significantly lower prices than those charged in the Netherlands.
It is clear that lack of competition, based solely on a gentleman’s agreement between
national providers, is not a stable basis for organizing the blood supply in Europe.
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Furthermore, it may not guarantee that its supply will meet demand.
If any of these were to be the case, the new entrant would only be providing part of the
service already provided by the existing not-for-profit organisation. The latter would
have to stay in business to provide a safety net (in economic terms, be a supplier ‘of last
resort’). Since the not-for-profit service would, however, have lost the most economic
part of its market, it would be financially disadvantaged.
In the event that a competitor failed to supply a blood component required late one night,
or failed to supply a specialist product for a particular patient, this could cause major
problems. If the existing blood service had to cover a proportion of the demand normally
met by its competitor, it could greatly complicate its stock management and mean a
waste of resources (in the form of higher buffer stocks and hence higher expiration of
products) and a waste of donor blood. This could cause financial damage to the existing
blood service that might threaten its viability if it continued for more than a short period.
Therefore, a new entrant to a country or region that did not provide the complete service
offered by the existing blood service would almost certainly cause a secure blood supply
system to be replaced by a less secure one.
V
 I.	Business continuity risks with regard to supply: This type of disruption could have

serious consequences for the blood supply in general and potentially may be devastating
for the supply of those blood components or platelets that need to be typed for special
blood groups or tissue antigens.
Some people have argued that, if many competing blood services existed within a Member
State, it would not matter if one went out of business because its market share would be
small and could be easily taken over by the others. But, in practice, this is very unlikely
to occur. In the US, where as free a market as anywhere else on the planet does exist
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for blood services, the economies of scale are driving blood services to merge, not to
become smaller. Therefore, if one blood service goes out of business, it is highly likely
to cause a major disruption for donors, hospitals and, therefore, for the health service
in the Member State concerned.
VII.	Business continuity risks with regard to legal issues and liability: In recent years,
blood services have introduced many new tests and processes, at the encouragement or
insistence of governments, or as a result of legal rulings. A for-profit organisation might
choose, or be forced into, liquidation rather than pay these cost increases. This would
leave Member State governments to pick up the pieces in order to preserve a sufficient
and safe blood supply.
In the same way, a for-profit company may not be able to pay the level of damages
required by a court of law to compensate patients in cases of injury. Would this mean
that the government would be left to pay the bill? Also, any such company (unless it were
very large) may also find it difficult and expensive to achieve the level of insurance cover
necessary to protect the public. Finally, what about traceability of donors if a company
goes bankrupt? Who will be responsible for being able to trace back the donors involved
to see whether they were carrying certain diseases (as was the case with the emergence
of vCJD when donors had to be traced back after many years)?
VIII.	R&D: Some existing not-for-profit blood services are closely integrated with hospitals
and/or research institutes. For example, in Scotland, the not-for-profit blood service manages, on behalf of the National Health Service, a project aimed at improving the quality of
the blood transfusion processes within hospitals. Many not-for-profit blood services such
as Sanquin in The Netherlands run advanced research programmes. Price competition
from for-profit companies, that may not have the same wider health responsibilities,
would undermine the not-for-profits’ ability to carry out all their current responsibilities.
It would be possible for the EU or State to fund such activities separately. But again, the
Government would have to act or there would likely be deterioration in health care and
innovation.

This examination of efficiencies within each link of the donor-patient supply chain would
create pressure for the lowering of standards of facilities and of staff conditions to the
minimum accepted level. Governments should think through the consequences of these
changes before they agree the terms under which any competition would be allowed. If
they do not, they could find standards in the Member State or in the EU, as a whole, falling behind the best global standards. The specific risk might be the failure to introduce
improved technology and systems.
In summary: the introduction of competition that, in practice, will often involve for-profit

companies and remunerated donors into the supply of blood components within the EU,
raises some important issues for the safe and adequate supply of these components
for patients. This, in turn, raises issues for the whole quality of patient care within the
State concerned and across the EU as a whole, because the adequate and timely availability of safe blood components, cross-matched to individual patients, is fundamental
to modern healthcare. Many consider that these issues need to be addressed by the EU
and state policy-makers before such competition takes place. If the issues are not fully
addressed, in advance of the introduction of competition, the political risk, as well as
the risk to patients, is considerable.
It should be noted that many of the points raised here are very similar to the initial criticism of the Bolkestein directive (on freedom of movement of services) to the organisation
of healthcare services. In that case the matter received the benefit of a large debate in
the European Parliament, resulting in the exclusion of health services from the scope
of the Services Directive, due to fears that provision of this crucial public service could
be undermined.
Unfortunately, however, blood products (and presumably also organs and tissues) did
not receive the benefit of such exchange of thought and these are still subject to the
Bolkestein directive. In the event of dispute, the decision is left to judges who have
to treat the matter in an abstract, purely legalistic way, testing it against broad legal
principles (see chapter 2).

IX.	S
 tandards and implementation of new technologies: Any introduction of significant

competition into a blood supply system would mean that the existing provider would
have to examine its fixed costs. If an existing service loses, say, 20% of its market, it
may have to do any of the following:
a. close a processing and testing centre
b. (perhaps more logically) process and test blood under contract for its competitor, in
order that both retain some of the economies of scale
c. ‘contract out’ processing and testing entirely to a specialist, large-scale provider.
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3.5	Practical
Examples of How
Unregulated
Competition Can
Put at Risk the
Supplies of Blood
Components within
the EU/EEA
i. I n two Member States (Austria and Germany), there have been examples of ‘for profit’
companies remunerating donors for blood donations and then discontinuing this service
at very short notice. In Austria, the example involved platelet collection. In both cases,
the long established not-for-profit blood transfusion service (both Red Cross services)
was expected to fill the gap at short notice. This meant that the Red Cross service had
to re-recruit donors that it had given up when the competitor entered the market, and
they also had to expand its testing and processing capacity, in order to ensure that all
hospitals were provided with the full range of products that were required for patients.
In both cases, this proved possible because of the dedication of the not-for-profit blood
transfusion service and because the for-profit company had not had time to take over all
the donors. But, had these companies withdrawn their services later, once they acquired
larger market share, the situation would have been very serious. In the event, one failed
financially and the other apparently decided that the hospitals concerned were not sufficiently profitable to supply.
Even in the two German examples, it did not prove possible for the Red Cross to re-recruit
many of its previous donors (only about one out of six in both cases), as the introduction of payments and obvious competition for donors had disrupted the previous close
relationship between the blood service and its donors and many of these donors had
been put off giving blood to anyone as a result (see paragraph 4 (iii) of this chapter).
This outcome is very similar to the experience in the USA in the mid to late 1990s where
unregulated competition was shown to irritate donors and cause disruption of blood
supplies (see paragraph 3.6).
If the not-for-profit blood service had (re)acted in a more commercial manner, or if it had
not existed (i.e. there had not been a supplier of ‘last resort’), it is likely that hospitals
would have run seriously short of blood components. This would have been a hugely
backward step in the health provision of an economically rich part of the EU.
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ii. Companies remunerating donors for the collection of platelets and plasma may disrupt
the orderly supply of all components, as it did in Austria. Such practices may make all
donors unwilling to donate on a non-remunerated basis, and risk undermining the donor
base of the existing blood service that relies on non-remunerated donors. Furthermore,
it causes particular problems when these companies go out of business.
The position is aggravated by the different standards that are applied for platelet collection across the EU. There is a case for minimum standards to be introduced at the EU
level that would cover, for example, the number of times someone can donate, platelet
numbers donated, etc.
This position in Austria exemplifies the very different rules that exist for blood collection
across Europe and the lack of a level playing field. The main for- profit company that
remunerates donors for the collection of plasma and platelets has recently been acquired
by LFB (the French plasma fractionator). LBF itself is a not-for-profit and state-owned
organisation in France that is prohibited by statute from remunerating donors in its
home country. Therefore, LFB appears to be engaged in paying donors in Austria, in a
way that would be outlawed in its home Member State of France. In the absence of a
clear political decision on the issue of paid versus unpaid donation at the EU level, such
situations can co-exist within a purely legal logic.
iii. T
 he cases referred to above also exemplify the risks attached to allowing competition
from organisations that offer to remunerate donors. In the economically poorer Member
States and the poorer parts of the more economically developed states, it proves very
hard for an existing blood service that does not remunerate its donors to retain these
donors if there is a competing service that does offer to pay a significant amount of
money for a donation.
This problem will become more acute at a time of economic recession, such as we are
experiencing in much of Europe, and as developing countries start to need more and
more blood products, and are willing and able to pay for them. Over time, this would
make the EU, or part of it, reliant on remunerated donors. This was demonstrated by
the Polish authorities having to compensate donors for a short time until competition
for their donations from a German company that remunerated the donors was stopped
voluntarily. This is contrary to the intent of the EU Blood Directive 2002/98/EC [1] and
of the WHO [5], and creates a risk to public health across Europe.
iv. In other Member States, the not-for-profit blood transfusion services have had experience, for a variety of reasons, of reducing the number of blood donors that they use and
then having to try to re-engage these donors at a later date. It has proved very difficult
to re-engage the donors.
An example is the experience of the National Blood Service (NBS) in England, after it
had turned away donors who had travelled to parts of the world where malaria was
prevalent. Subsequently, having introduced a test for malaria, the NBS tried to re-recruit
these donors but found this very difficult to achieve. This demonstrates that the blood
supply is dependent on the established and respected blood service developing and
maintaining long-term relationships with its donors. You cannot turn donors on and off
at short notice or move them between blood services, without putting at risk the security
of the blood supply as a whole. This is why EBA has been fully involved with the project
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led by Sanquin and co-funded by the EU aimed at improving the relationships between
donors and their local blood transfusion service. This project is called DOMAINE (Donor
Management in Europe) and its final report has been published as a manual in 2010 [6].
v. Emerging infectious diseases are regularly bringing new potential threats to the transfused patient’s safety. Climate change, increased travel and migration are increasing
these threats as the recent examples of West Nile Virus, Chikungunya and SARS have
demonstrated. Existing blood services work closely with their national departments of
health and across the EU, both through EBA and by establishing and maintaining close
relations with the European Commission, so that the EC, Member States and blood
services can act quickly and in a concerted fashion in the face of a threat. The examples
of SARS, West Nile Virus and Chikungunya have shown blood services acting quickly to
introduce preventative measures such as donor selection/exclusion and/or donor testing.
It is vital for the protection of patients and the European population as a whole that
only those blood services that show this commitment to public health are permitted to
operate in the EU. The risk was recently illustrated by the example in Germany. Donors
from across the border in Poland were paid approximately €20 per donation. The practice
was stopped, apparently because of epidemiological problems and because not all of
the donors were traceable by the for-profit blood service involved should a look-back
have been required. This is particularly serious because a threat to public health in one
Member State can very quickly become a threat across the EU.

3.6
	 Experience of
Competition for
blood products
within the US
Experience in the US, where competition has been a feature of the supply of blood components for transfusion for many years, demonstrates some of the advantages and
disadvantages of different models of competition.
All the labile blood components prepared for transfusion throughout the US are derived
from non-remunerated donors (this excludes plasma donated only for fractionation,
which comes from nearly 100% paid donors). This was not always the case.
Up to the early 1970s about 20 to 25 percent of blood components were prepared from
donors who were paid to give blood. But a national blood policy, developed under the
Nixon Presidency, to move to an all-volunteer and non-remunerated donor supply, coupled with regulatory requirements to label prominently whether the blood component
came from a ‘volunteer donor’ or ‘paid donor’ has completely replaced this practice.
Nearly all the blood components for transfusion are collected, tested and processed by
not-for-profit organisations (the American Red Cross supplies about 45% of the blood
components for transfusion and the community blood services supply about 50%; with
supplies from hospitals and the armed forces making up the remainder). Competing
blood services all operate under the same regulatory and inspection regimes.
Therefore, the major differences between competition in the US and the EU are as follows:
i. In the US, blood services are overwhelmingly not-for-profit and all use voluntary and
non-remunerated donors. Competing centres are all subject to the same legislative,
regulatory and inspection standards and, therefore, blood components for transfusion are viewed mainly as generic products of equal quality.
ii. In contrast, in the EU, emerging competition comes almost entirely from for-profit
companies (making decisions on who and what products to supply on a commercial basis), paying donors to receive their blood and operating under heterogeneous
regulatory and inspection regimes. Therefore, competition can arise between blood
services working to different regulatory standards, and, in contrast to the US, a level
playing field does not exist.
Competition in the US has centred on winning supply contracts with hospitals and
on recruiting donors. The main competitors are community blood centres (typically
members of the America’s Blood Centers organisation) and the American Red Cross.
Competition is usually based on sustainable positions; for example, a blood service will
not compete for a supply contract with a hospital that it cannot supply on an economic
basis for the long-term.
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In 2004, ABC and ARC have signed a national statement of understanding that sets
an ethical framework for competition for donors. In any case, overt competition for the
same donors tends to annoy the donors and may stop them from donating at all. This
understanding was based on the experience of the mid to late 1990s and the realisation
that competition without rules upset donors and caused disruption of supplies.

3.7	 The Legal
Position
The legal position with regard to competition between blood services, the existence of
for-profit providers and the remuneration/compensation of donors varies from Member
State to Member State. For example, in Germany, none of the providers is owned by the
state: competition is encouraged by the government; plasma (but not all blood) donors
are compensated for their services, and there exists one for-profit provider that financially compensates its donors and is increasing its throughput strongly from year to year.
By way of contrast, in France, EFS is owned by the State, has a statutory monopoly for
the provision of blood components, is a not-for profit organisation, and is not permitted
to compensate or remunerate donors.
At the level of the EU, Blood Directive 2002/98/EC [1] lays down minimum standards for
a blood establishment with regard to quality, licensing, inspection and the encouragement of voluntary and unpaid donors, although this is not mandatory - (See Chapter 2).
Furthermore, there can be tensions between the EU Blood Directive and various other
aspects of EU legislation. These tensions are most likely to be tested before the courts
to clarify and resolve them. A critical issue with regard to competition in the supply of
blood components is whether EU Competition Law applies to these components. If it
does, this would suggest that national monopolies could not be enforced by law and
that blood components could be traded across Member State borders, in accordance
with the principle of free movement of goods that is enshrined in the Treaty of Rome.
In 2010, the European Court of Justice reached a preliminary ruling in the case brought by
Humanplasma GmbH, a German for profit blood service, against the Austrian Government.
The case (considered in more detail in Chapter 2) arose because Humanplasma considered
that it had been unfairly excluded from a tendering process for supply of blood components to the Vienna Hospital Association as the Austrian Government passed legislation
that banned any payment at all to blood donors after the tender had been issued.
The preliminary ruling concluded that, whilst Member States were entitled, in the interests of public health, to make requirements over and above the standards required in
the Blood Directives, on this occasion the requirement to exclude all payment, including
compensation for expenses incurred by donors, “went beyond what is necessary to attain
the objective pursued, that is, to ensure the quality and safety of the blood and of the
blood components”, and was, therefore, hindering intra-Community trade.
The ECJ appears to have accepted that the blood components concerned were goods
within the meaning of the Treaty of Rome and, therefore, that the fundamental principle of free movement across the EU applies. This point has been questioned in the past,
as labile blood components are not manufactured or processed to the extent that, for
example, are fractionated plasma products (See paragraph 3.2).
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This ECJ judgement is helpful in setting out the issues that will determine the legal
position with regard to whether the EU Competition Law applies to blood components
and what are the powers and responsibilities of Member State Governments in the application of this law. However, the judgement does not, in itself, seem to determine
where this issue will end. An important peculiarity of this case is the stringency of the
Austrian law in seeking to prohibit importation of components from donors that are
‘not entirely unpaid.’ If the Austrian law had allowed the donors to be compensated
for reasonable costs incurred, would the judgement have been the same? What are
reasonable costs for which the donor might be compensated?
The importance and complexity of this matter means that future cases and any subsequent appeals might run for a number of years before the issue is finally decided. At
least the author considers that the best course would be for a political solution to be
found, based on what is right for public health and what provides efficient blood services,
rather than a long drawn out legal process, the outcome of which might later have to be
tempered by a political solution.
Hence, there is need for debate in the European Parliament, such as was the case for the
Bolkestein directive (on freedom of movement of services) with regard to the organisation of healthcare services. From a legal point of view, some of the examples described
in this chapter are undoubtedly very interesting. From a patient and treating physician
point of view, it is very different and potentially rather scary. In contrast to other goods
covered by the EU directive on freedom of movements of goods, the customer does not
always have a second chance. In reality, it is questionable whether the word “customer”
is applicable at all in these circumstances.

3.8	 The Way
Ahead
Many blood transfusion experts consider that any competition in the collection, testing
and processing of blood, or in the provision of blood components to hospitals within
the EU, is likely to create uncertainty in a part of the European health services that now
works well for patients. Many believe that the final result of such competition would
be to move Europe’s blood supply from being overwhelmingly from non-remunerated
donors to being, at least in part, from remunerated donors.
The opposing viewpoint is that the experiences in Germany and US show that competition could drive efficiencies through the blood services and reduce costs for the health
services without putting safety at risk. However, as a matter of fact, this has not been
clearly established so far. In any case, these advocates point to the importance of strong
regulation, rather than the absence of competition, in preserving the appropriate standards. Some would say that a certain amount of movement of components across state
borders is essential, if logistics are to be optimised and economies of scale achieved.
Most on either side of the argument seem to agree that competition, if it is to be introduced, must only be carried out in a way that provides sustainable advantages for patients
and does not put at risk the safety of the blood and the efficacy of the transfusion
process. This would appear best achieved by Member States and/or the EC introducing
rules for competition before it takes place.

A more detailed discussion of the legal issues can be found in Chapter 2.
In order to achieve this, the following principles may be considered useful (these principles are laid out in EBA’s Position Paper on Competition, which may be found on the
EBA website):
i. Donors providing blood from which labile blood components are derived, for use in an
EU State, must not be remunerated for the service that they provide, i.e. they must
be voluntary and non-remunerated, as defined by the Council of Europe [2]. Note that
the Council of Europe guidance would allow time off work that is reasonably needed
for the donation and travel, plus small tokens, refreshments and reimbursements
of direct travel costs.
 his rule should be applied even if the blood were to be collected outside the EU. This
T
principle is strongly supported by the European Commission, WHO [5], and the recent
ruling of the ECJ [7], in order to avoid the mistakes of the past and to maintain blood
safety. However, as became clear in the recent ruling, the lack of a clearer definition
as to what constitutes “payment” versus “cost reimbursement” allows companies
and countries to respect the letter of the law without respecting the spirit of the law.
ii. A
 ny new labile blood component supplier to an EU State (i.e. a supplier of red cells,
platelets or fresh frozen plasma) must comply with all the terms of the Blood
Directive. This should be enforced by the state, even when that state has not yet
transposed the directive into state law. If a state fails to do this, it risks allowing its
blood supply service to be severely damaged and patients to be put at risk even before
the terms of the directive become operative in the state concerned.
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iii. A
 ny blood establishment collecting, testing or processing blood for use in an EU State
(even if the establishment is situated outside the EU) should be subject to regular
inspections by the regulator in the receiving State. If this does not happen, the safety
standards enshrined in the Blood Directive would be undermined.
 ny new blood component supplier to an EU State should be required to take its share
iv. A
of high cost customers and products and meet the full obligations of a normal notfor-profit blood service (e.g. meeting peak demand; providing the full range of blood
components, including specialist products; providing an advice service on product use,
cost of research and development etc.).
I f the new entrant cannot fulfil these obligations, it must fully remunerate the existing
non-for-profit service to act as a ‘supplier of last resort’ and carry out these essential
services on its behalf. If the state government does not ensure that this happens, the
capacity of the not-for-profit service would become eroded through financial pressure,
as it loses its most economic donors and hospitals. Essential products and hospitals
may, under these conditions not be supplied. This would cause deterioration of health
care and long-term problems at both the EU and state government levels.
 he infrastructure required to provide both a comprehensive and modern blood transT
fusion service must remain in place in a form that is both sustainable and capable of
being updated continually in the light of new technological and medical developments
and emerging diseases.
 ny blood service operating within the EU should provide an enforceable guarantee
v. A
(with redress from its parent company or a bank in the event of default), to ensure
that it could meet any legal claims found against it or to fund the cost of disruption
caused if it were to withdraw abruptly from the market (e.g. to fund the cost of finding
new donors, etc.). If such a guarantee were not to be entered into, the government
could be left with substantial costs if the company were to enter into liquidation or
to otherwise cease trading in the state concerned.

References
1. Directive 2002/98/EC of the European Parliament and of the Council of 27 January 2003 setting
standards of quality and safety for the collection, testing, processing, storage and distribution
of human blood and blood components and amending Directive 2001/83/EC. http://eur-lex.
europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:033:0030:0040:EN:PDF
2. Council of Europe Committee of Ministers. Recommendation No. R (90) 9 of the Committee of
Ministers to Member States on plasma products and European self-sufficiency (Adopted by the
Committee of Ministers on 29 March 1990, at the 436th meeting of the Ministers’ Deputies).
http://www.msps.es/profesionales/saludPublica/medicinaTransfusional/recomendaciones/
docs/Rec90_9.pdf
3. EU-Q-Blood-SOP Project. Development of a pan-European standard operating procedure (SOP)
methodology reflecting European best practice within the area addressing the quality and safety
of blood. http://www.eu-q-blood-sop.de
4. EuBIS. European Blood Inspection System. Quality management and inspection of blood
establishments. European project addreesin the safety of blood transfusion. http://www.
eubis-europe.eu
5. WHO Expert Group. Expert Consensus Statement on achieving self-sufficiency in safe blood
and blood products, based on voluntary non-remunerated blood donation (VNRBD). Vox Sang.
2012; 103: 337-42. http://dx.doi.org/10.1111/j.1423-0410.2012.01630.x
6. De Kort W, Veldhuizen I for the EU Donor Management in Europe Project Partners. Donor management manual. Architecture and infrastructure. 2010, p. 31 – 54. ISBN 978-90-815585-1-8.
http://www.domaine-europe.eu
7. JUDGMENT OF THE COURT (First Chamber) of 9 December 2010: (Articles 28 EC and 30 EC –
National rules prohibiting the importation of blood products provided from donations which
were not entirely unpaid). In Case C‑421/09. Reports of cases are not yet published. http://
curia.europa.eu/juris/liste.jsf?language=en&jur=C,T,F&num=C-421/09&td=ALL

 ost importantly, the authorities at EU and State levels should examine the advanvi. M
tages and disadvantages of various types of competition before they occur and
introduce appropriate regulation, since once a national blood service and its donor
base have been eroded or destroyed it would take years to re-establish them.
	In addition, may be added one further principle involving the all-important relationship between the donors and their blood service. There should be no unregulated
competition for donors. Experience in both Germany and the USA (referred to above)
shows that this irritates donors and stops many of them from donating; for others, it
irreversibly changes their expectation/motivation to be paid. The loss of an adequate
number of reliable and safe donors is one of the greatest threats that can exist to safe
blood transfusion and modern healthcare.
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VOLUNTARY NON
REMUNERATED
BLOOD DONATIONS
ARE NOW MORE
IMPORTANT THAN
EVER?
Principles and
perspectives of the
European Blood Alliance

4.1 SUMMARY
Safe blood and blood products are universally acknowledged to be a critical aspect of
health care and public health that saves millions of lives and improves the health and
quality of life of many patients. Voluntary non remunerated blood donors (VNRD) have
been recognised as the cornerstone of a safe and sustainable supply of blood and blood
products sufficient to meet the transfusion requirements of the patient population.
Scientific evidence and ethical principles supporting VNRD have been well established
and promoted by the Council of Europe, the European Union, most of the EU countries
and the World Health Organization.
Despite the wide endorsement of these principles, in the last past few years it has been
observed that in some EU countries the practice is increasing that ‘for-profit’ companies
use blood donations collected from paid donors. The violation of these ethical principles
has led the European Blood Alliance to review and present updated evidence to explain
why volunteer persons who donate blood and blood components for treating patients
needing blood transfusion should not be paid for their donation. Recommendations are
proposed at the end of this review.
UPDATED EVIDENCE
The following four issues outline the reasons why voluntary non-remunerated donations
should be preferred to paid donations.
Blood safety for patients: Based on published scientific data, recently confirmed,

paid blood and plasma donors have repeatedly been shown to have a higher risk of
blood-borne infectious diseases than voluntary non remunerated donors. Paid donations
result in a higher risk that potentially infectious labile blood components (red blood cells,
platelets, fresh frozen plasma) escape detection by known routine screening tests. To
protect against future emerging infections, preference for voluntary non-remunerated
donations is justified as a precautionary measure for blood safety.
Continuity of blood supply: Recent examples clearly illustrate the risk of competition

for donors between non-profit blood establishments collecting voluntary non-remunerated donations and organisations collecting paid donations. These examples have
demonstrated the effect of abandoning blood collection as a result of commercial considerations, its subsequent longer term destabilizing impact on the donor base, and also
for donor recruitment and retention. A stable and secure blood supply is also potentially
affected by competition between the blood component sector (mainly non-profit blood
establishments) and the plasma sector (mainly pharmaceutical companies), attracting
donors using a monetary incentive.
Donor safety: A major risk for donors receiving a monetary incentive is allowing a too
high frequency of donation potentially impacting a donor’s health. This could result in
alteration of normal blood elements, such as a significant decrease in immunoglobulin
G content in high-frequency, high-volume plasmapheresis donors.
Ethical / legal reasons for donors: As stated in the Charter of Fundamental Rights of

the European Union, “Human dignity is inviolable. It must be respected and protected”.
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This is closely related to the “prohibition on making the human body and its parts, as
such, a source of financial gain”.
According to principles of non-maleficence and beneficence, the donor should not be
subject to unnecessary or unreasonable harm, yet payment and profit encourage high
frequency donations with potential harmful consequences for the donors.
Relating to the principle of autonomy: payment of blood donation makes it more attractive to those from lower socio-economic groups. Since they have a greater need to use this
option to gain income, payment could be viewed as coercion against donors, compromising their autonomous decision making. The principles of justice require that the burden
of donation not fall disproportionately on a particular group or class, especially when
the benefit accrues to a different group or class. This applies to lower socio-economic
groups, which are more prevalent among paid donors.
From the updated evidence presented above, EBA concludes that the EU blood supply
largely based on Voluntary Non-Remunerated Donations is under increasing pressure
from paid donation systems and that encouragement of voluntary non-remunerated
blood donations should be taken one step further.
RECOMMENDATIONS
To help promote voluntary non-remunerated donations of blood and blood components,
and to monitor its implementation and impact on patients’ and donors’ safety, EBA has
formulated the following recommendations.

 dopt the clarification statement of the current definition of voluntary non-remu·· A
nerated donations (of blood and blood components) as proposed in paragraph 4.3
of this chapter.
 laborate and adopt complementary tools to help objectively assess, monitor and
·· E
mandate reporting on the voluntary non-remunerated donation implementation
and its consequences for the patients’ and donors’ safety. These tools should be
used particularly to improve the current questionnaire of the regular EC report on this
subject. EBA will propose such new tools.
 ake the labelling of blood components mandatory (red blood cells, platelets, and
·· M
fresh frozen plasma) to include the origin of donation, either voluntary and nonremunerated or paid. This will offer physicians and patients a choice, both in terms
of safety profile and in terms of ethical procurement of donation.
 ake available public aggregated anonymised epidemiological reports, including
·· M
paid plasma donations and voluntary non-remunerated plasma donations, to allow
for a full comparison of voluntary non-remunerated and paid donors with regard to
patient safety. At present, each of the commercial plasma fractionators provides the
European Medicine Agency with this information, as proprietary material, in their
plasma master file.
·· M
 ake available public relevant donor vigilance data, both from voluntary non-remunerated and paid donors, to allow for transparency towards the public and particularly
for donors, and help improve donor safety.
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·· C
 onsider collection of blood, plasma or other Substance of Human Origin (not the
preparation or manufacture of end products) as a Service of General Economic Interest.
Consequently, as these “starting materials” are in fact Substances of Human Origin
and not commodities, internal market rules and competition should not apply.

4.2 BACKGROUND
History of blood donation: Transfusion of blood and blood products, which includes

For the benefit of donors and patients, support from the European Commission and
the Members of the European Parliament is sought to help implement the above
recommendations.

blood components and plasma derivatives, has been in use for decades and established
as a proven cure for patients with deficiencies in red blood cells, platelets, plasma or
plasma proteins. Safe blood and blood products are universally acknowledged as a critical aspect of health care and public health that saves millions of lives and improves the
health and quality of life for many patients.
Following the emergence of AIDS/HIV, scientific, medical and public attention to the
safety of transfusion products escalated in the nineteen eighties. Many guidelines and
standards are available to define the indications of blood components and plasma derivatives, and the measures adding to the safety of blood products [1–3].
Key principles: The key principles for obtaining safe blood and blood products from

voluntary non remunerated donations and the ethics thereof have been recommended
and promoted by the Council of Europe (CoE) and have been defined in Article 2 of CoE
Recommendation No. R (95) 14 [4]. In addition, the European Convention on Human
Rights and Biomedicine of 1997 (“Oviedo Convention“) prohibits any financial gain from
the human body and its parts [5].
Oviedo Convention: This provision, which is a consequence of the principle of human
dignity, means that blood, organs and tissues should not be bought or sold, or give rise
to financial gain for the person from whom they have been removed or for a third party.
The “Oviedo Convention“, entered into force in 1999, and has been ratified so far by 29
Member States of the Council of Europe (of which 16 are EU countries). An additional
protocol to this convention, concerning transplantation of organs and tissues of human
origin, has been issued in 2002. Surprisingly, no such additional protocol concerning
blood has been established so far.
Safety: In the Directive 2002/98/EC [6], the European Union has also taken a similar

position in stating: “Voluntary and unpaid blood donations are a factor which can contribute to high safety standards for blood and blood components and therefore to the
protection of human health. The efforts of the Council of Europe in this area should be
supported and all necessary measures should be taken to encourage voluntary and unpaid
donations through appropriate measures and initiatives… ” The “prohibition on making
the human body and its parts as such a source of financial gain”, has further clearly been
integrated in the Nice Charter of Fundamental Rights of the European Union [7]. Many
other countries and jurisdictions have taken similar positions.
The World Health Organization (WHO), in its Melbourne declaration [8], reiterated this
position to the World Health Assembly resolution WHA 28.72 on utilisation and Supply
of Human Blood and Blood Products [9], and urged Member States to promote the
development of national blood services based on voluntary non remunerated blood
donation. This declaration recognised that “evidence supports that regular voluntary
non remunerated blood donors are the cornerstone of a safe and sustainable national
supply of blood and blood products sufficient to meet the transfusion requirements of
the patient population.”
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For-profit developments: Despite the wide endorsement of these principles, there is

evidence of increasing practices by ‘for-profit’ companies utilising blood donations collected from paid donors in some EU countries. This constitutes a significant violation of
these ethical principles and also represents a potential threat to the health of patients
and donors. The following recent examples further illustrate these risks.
Austria: A blood supply shortage resulting from unregulated competition between a

non-profit blood establishment (BE) collecting Voluntary Non-Remunerated Donations
and a for-profit company occurred in Austria in 2006 when a commercial Blood Service
went bankrupt.
Germany: There have been two more recent similar cases in Germany, in 2007, where

a for-profit company that paid donors withdrew abruptly from collecting blood and
supplying hospitals in Prenzlau and in Brandenburg. As a consequence, the existing
non-profit BEs were required to fill the gap at short notice. Despite their best efforts,
the non-profit services found that they could only regain one out of six of the donors
that the profit company had taken from it in the first place. This demonstrates that
such competition for the donors between both kinds of blood services could threaten
the blood supply and the stability of the donor base, and thus affect the sustainability
of supply for patients’ health.
Infection risk: Repeatedly during the past decades, a significantly higher rate of

transmissible infectious agents in paid blood or plasma donors compared to Voluntary
Non-Remunerated Donors has been observed by scientific studies. This risk was again
recently illustrated by one example in Germany, where the use of paid blood donors (resident in Polish border areas) by a commercial company was stopped by the Competent
Authority as a result of epidemiological data indicating an elevated frequency of infectious disease markers from this donor population: the rate of detection of hepatitis B was
far higher in this population than in the Voluntary Non-Remunerated Donors collected
by the nonprofit BE.

in areas where the fixed fee becomes an important amount of money, especially when
given for repeated apheresis donations. In the USA these donations would be properly
labelled by the FDA as paid donations.
European Blood Alliance (EBA): The European Blood Alliance, EBA, is an association

of non-profit Blood Establishments collecting voluntary non-remunerated donors, with
23 members throughout the European Union and EFTA States. Its mission is threefold:
 o contribute to the availability, quality, safety and cost-effectiveness of the blood and
−− T
tissue supply for the citizens of Europe by developing and maintaining an effective
and efficient collaboration amongst European blood and tissue services.
−− To increase public and professional awareness of voluntary non-remunerated donation
of blood and blood components [10], as the basis for preparation of blood components
as an indispensable therapeutic means of saving patients.
−− To assist European blood establishments to continuously improve their performance
based on scientific and ethical principles for the benefit of patients.
In light of this context of continuing debate about donor remuneration and related threats
to the blood supply and safety, the EBA formed a task force to review the question and to
develop a policy statement for its consideration and adoption. Here, we present updated
evidence to explain why volunteer persons who donate blood and blood components
for treating patients needing blood transfusion should not be paid for their donation.
Recommendations will be proposed at the end of this review.

Role of Competent Authorities: A practice in one Member State could pose a serious

threat to public health in other Member States if such commercial blood companies,
primarily driven by profit, could continue to operate until specific epidemiological issues
are identified by the Competent Authorities. It is well acknowledged that collection of
blood from paid donors selects different populations, sometimes geographically distinct,
but often from lower socio-economic populations, and associated with more prominent
illegal drug use and higher rates of blood and sexually transmissible infections.
The fact that such data, available at regulatory offices, is not transparent is very questionable. In the USA, in 1989, the Governmental Accounting Office reported anonymously
on the issue, and it is questionable why EU regulatory agencies do not report likewise,
for instance on an annual, anonymised basis.
Furthermore, it has become common practice in Germany that private blood banks and
blood banks from state communities and universities offer a fixed allowance of up to €25
to the donor to compensate for time and travel costs. These centres pay a fixed amount
of money per donation to persons who had no travel costs or considerably less travel costs
than the fixed fee offered, even on mobile blood donation sessions in rural areas or in
companies, where the BE sends a mobile donor clinic. These centres are typically located
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4.3	N EED FOR A

CLARIFICATION
IN THE DEFINITION
FOR VOLUNTARY
NON-REMUNERATED
DONATION

The most widely used definition of Voluntary Non-Remunerated Donation is the one
provided by the CoE in its Recommendation No. R (95) 14 [4]. The CoE and WHO only
use this wording, while the EC official documents alternately use this terminology and
also “voluntary and unpaid donation”.
The European Parliament and Council, the WHO, the International Federation of Red
Crescents [11], the International Society for Blood Transfusion [12] have all approved this
definition, the wording of which is as following.
“Donation is considered voluntary and non-remunerated if the person who gives blood,
plasma or cellular components of his/her own free will and receives no payment for it,
either in the form of cash or in kind which could be considered a substitute for money.
This would include time off work other than that reasonably needed for the donation
and travel. Small tokens, refreshments and reimbursements of direct travel costs are
compatible with voluntary, non-remunerated donation”.
European Court of Justice ruling: Regarding reimbursement of travel costs,

although the CoE definition in principle is clear enough, meaning that money should be
given to donors only to reimburse their direct travel expenses (as established by presentation of related receipts), a recent judgment of the European Court of Justice [13]
dealt with this item.
The Court ruled on the legality of a national regulation (Austrian) with regards to the
free movement of goods, prohibiting the import of blood products from blood donations
that are not fulfilling the definition of VNRD. The major issue concerned the payment of
a fixed allowance to donors. The final judgment by the European Court of Justice is that
any legislation, which prohibits a fixed allowance, is permissible if it serves to improve
the quality and safety of blood and blood components and, subsequently, the protection
of human health. In addition, there shall be no other less stringent measures through
which the objective may be achieved.

The quality and safety of blood and blood components must be ensured and improved
(see paragraph 4.4.1), Therefore, to avoid voluntary non-remunerated blood donors receiving a financial reward for their blood donation through a fixed allowance, or potential
donors being encouraged to donate blood by a fixed allowance, in the light of this judgment, we propose the following clarification of the CoE definition of VNRD (below, in bold).
“Donation is considered voluntary and non-remunerated if the person who gives blood,
plasma or cellular components of his/her own free will and receives no payment for it,
either in the form of cash or in kind which could be considered a substitute for money.
This should include time off work other than that reasonably needed for the donation
and travel. Small tokens, refreshments and reimbursements of direct travel costs are
compatible with voluntary, non-remunerated donation. Fixed allowances are not compatible with voluntary non-remunerated donation.”
Direct travels costs only: With this clarification, reimbursements of direct travel

expenses to voluntary non-remunerated blood donors would only be acceptable as reimbursement of direct travel costs as proven by the deposition of a ticket or receipt of the
actual amount paid for the travel, thus excluding fixed allowances. The adoption of this
clarified definition would also provide an opportunity to remind organisations that donors
benefiting from “time off work other than that reasonably needed for the donation and
travel” should not be considered as voluntary and non-remunerated.
Member States that have removed “days off” for voluntary non remunerated donors,
such as France in 1994 and Romania in 2009, have shown that this is compatible with a
sufficient blood supply, as the majority of donors expressed strong willingness to continue
donating despite the removal of such an historical advantage.
If deemed necessary, further clarification of this definition could also include non-monetary recognition items for donation milestones, for acknowledging and encouraging
regular donors. This could be informed by the FDA definition of volunteer donors with
the following answers to questions on incentives to donors [14].
Is the incentive transferable to someone else than the donor? Is the incentive refundable
or redeemable for cash? Does a market exist for the incentive?
However, with the clarified CoE definition we do not think there is a need to add anything
else. As indicated in the Dublin consensus statement [15], “incentives offered will differ
and reflect the social, economic, ethical and cultural environment in which the blood and
plasma sectors operate. However, all incentives should be of a kind that pose no risk of
harm, [and] do not overwhelm the capacity of the donor to make an informed decision
about whether or not to donate.”

In other words, the criteria for prohibiting a fixed allowance would be met if such a fixed
allowance led to blood donors benefiting from a financial advantage or being encouraged to donate blood by the fixed allowance. This would also apply if a fixed allowance
exceeded the actual travel costs, as proven by the deposition of a ticket or receipt of the
actual amount paid for the travel.
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4.4	REASONS

WHY VOLUNTARY
NON-REMUNERATED
DONATIONS SHOULD
BE PREFERRED TO
PAID DONATIONS

4.4.1 BLOOD SAFETY FOR PATIENTS
Evidence of risk: Based on published scientific data, paid blood and plasma donors

have repeatedly been shown to have a higher risk of blood-borne infectious diseases than
voluntary non remunerated donors. Eastlund, in reviewing published studies from many
countries over several decades [16], observed that hepatitis B virus (HBV) carriers were
found more frequently in donations from paid than from volunteer donors. The frequency
of hepatitis C virus (HCV) antibody positive was reported to be 11 to 50 times greater in
paid than in volunteer blood donors and the frequency of HIV antibody positive has been
3 to 70 times greater in paid plasma donors than in volunteer blood donors.

Viral inactivation: For blood components, at present, viral inactivation methods are

only applicable to fresh frozen plasma and platelet concentrates, and no method is
available for red blood cells, despite decades of research. Whether or not the application
of existing viral inactivation methods to fresh frozen plasma and platelet concentrates
should be extended in all countries is still a matter of debate [20,21].
Plasma derived medicinal products: Regarding the production of plasma derived

medicinal products, manufactured from human pooled plasma, the effectiveness of current inactivation steps may render the difference in safety between paid and voluntary
non-remunerated donors less relevant. However, for all production processes it is clear
that the safety profile of the end-products depends on the safety of the starting material
[22]. And recent scientific data has shown that some viruses resist viral inactivation, as
some haemophiliacs have been contaminated by a blood borne virus (human parvovirus
4), through clotting factor concentrates, despite the inactivation steps [23].
Emerging infections: In any case, all blood safety measures which are presently applied

are based on present knowledge. Important lessons have been learned over the last decades. In particular whenever a new blood-transmissible infectious disease has emerged,
or new blood screening tests have been introduced, paid donors have higher rates of
infection. In terms of safety, therefore, it is prudent to rely on voluntary non-remunerated
donations, based on the experience of the last decades, during which formerly unknown,
but latterly important blood-borne agents emerged. To protect against future emerging
infections, preference for voluntary non-remunerated donations is justified as a precautionary measure for blood safety.

Unchanged evidence over time: In this review, the increased risk of infectious disease

was not balanced by a demonstrated need to pay donors to ensure availability of blood
products. More recently, from an analysis of the relative risk estimates for infectious disease markers among paid and unpaid donors from 28 published data sets, evidence was
not found to indicate that the difference in risk for infectious disease markers between
paid donors and unpaid donors had diminished over time [17]. This has been recently
confirmed again with data from Lithuania [18] and Germany.

United States practice: The early recognition of the increased risk of blood transfusion

obtained from paid donors in the United States led to a federal government regulation
in 1978 that all blood components be labelled as derived from either volunteer- or from
paid-donor blood [24]. This resulted in a rapid reduction in the use of paid donations for
blood components by physicians and hospital policies in the USA. It is surprising that such
a measure has not been implemented so far in the EU, not only as a key safety measure,
but also to allow the end-user to make an informed ethical choice.

Undesirable effects of incentives: Monetary incentives, as fixed allowances, can

encourage undesirable donor behaviour through concealment of existing risk factors
in the pre-donation interview. This can pose a threat to the quality of collected blood
and ultimately to patient safety. In the South of the USA, donors from Mexico, some of
whom are illegal drug users, travel across the US border to donate at centres offering
even modest payments, whereas they do not donate in Mexico itself, because payment
for donations there is forbidden [19]. It is noteworthy that similar practices are presently
developing along the eastern borders of Germany and Austria.
Window periods: Higher risk profiles in a donor population create a higher risk that

paid donors donate blood during the “window-period” of the disease’s incubation. This
“window period” is the period during which an infectious blood donation may escape
blood screening tests for the presently known transmissible viruses. Unfortunately,
blood screening tests without a “window period” do not exist, and probably never will.
Molecular based technologies, such as Nucleic Acid Testing (NAT), have helped reduce
this window period but do not eliminate it. Paid donations, therefore, result in a higher
risk that potentially infectious labile blood components (red blood cells, platelets, fresh
frozen plasma) escape detection by known routine screening tests.
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Information sharing: In order to properly assess the safety of donations, complete

transparency and sharing by all parties of relevant (but anonymised) data to authorities and the scientific world is needed. The Directive 2002/98/EC requires Blood
Establishments to include the incidence and prevalence of transfusion transmissible
infectious markers in donors of blood and blood components in their annual report to
their Competent Authority [6].
Annual reporting of prevalence and incidence data of HIV, HBV and HCV per 100,000
donors is regularly presented publicly by the CoE [25]. Given the findings of different risk
profiles among paid and voluntary non-remunerated donors, withholding such relevant
information from the public is not acceptable. For plasma fractionators this information is annually reported in the plasma master file. Although it could be argued that
such data may be proprietary information, there is no argument against publication of
the data on paid and voluntary non-remunerated donors in an aggregated anonymised
annual report. Also, presently an unequal playing field exists, as public blood systems
are making their data public.
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A system is required to allow the publication of all epidemiological data, as is done
regularly by blood establishments for blood and blood components. This will allow a full
comparison of transmissible disease markers in all voluntary non-remunerated compared
with paid donors. The main outcomes of such an analysis should be integrated in the
regular EC report on voluntary unpaid donation. This important information was not
included in the last report [26].

The current contribution of paid plasma-derived products to EU supply appears primarily as a reflection of the free and open competitive market which exists in the EU, and
which allows importation of licensed products (or export of products derived from plasma
donated in the EU). It does not primarily result from a shortage of plasma or product
from the non-profit sector based on voluntary non-remunerated donors.
Social cohesion: The blood component supply issues could be positively impacted by

4.4.2 CONTINUITY OF BLOOD SUPPLY
Risks of competition: Recent examples in Austria and Germany clearly illustrate the risk

of competition for donors between non-profit blood establishments collecting voluntary
non-remunerated donations and organisations collecting paid donations. These examples
have demonstrated the effect of abandoning blood collection as a result of commercial
considerations and its subsequent longer term destabilizing impact on the donor base,
and thus for donor recruitment and retention. If repeated and unregulated, this could
threaten the blood supply and, therefore, patient safety.
Market dictates: This phenomenon was also seen some years ago when the supply of IV

Immunoglobulins shifted to higher price and higher use areas. This is a logical result from
allowing market mechanisms to meet supply. If the market is less profitable in a particular region, supply will tend to follow price into regions of greater profitability resulting in
shortages or absence of supply. This underlines the need to view blood donation in the EU
in the long term perspective as a strategic supply, based on public trust and benevolence,
and to avoid detrimental competition for donors based on conventional market principles.
Donor stability: The importance of the regular adaptation of donor bases for the patients’

needs for blood components has been well established in the donor management in
Europe (DOMAINE), EBA promoted and EU co-funded project [27]. It is essential to avoid
donor losses and motivation shift for long term donations and allow for more sustainable
donor bases. It will also affect donations for other Substances Of Human Origin, such as
tissues and cells, as the public quite logically regard all such donations as interrelated
and underpinned by the same public policy principles.
Blood components and plasma: A stable and secure blood supply is also potentially
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regional and/or national social cohesion, using the principles of voluntary non-remunerated donation, resulting in a better link between donors and patients, as reciprocity to
one’s peer group. Public perception in Europe is largely in favour of voluntary non-remunerated donation, being considered a contribution to society. Participation in voluntary
non-remunerated donation programmes, therefore, stimulates social cohesion.
Practical ways to encourage such a social cohesion are illustrated in blood establishment
websites of several member states, displaying regularly updated status of red blood
cell inventories at the regional or national level. Some are called ’blood barometers’ and
presented as ‘weather forecasts’. This link, only feasible with voluntary non-remunerated
donation programmes, is a good way to establish the important link between blood
collection and patients’ needs for blood components. It is also fully compatible with a
structured vision of blood supply management, starting from the patients’ needs, as
recently proposed by a CoE working group on blood supply management [29].
Consistent with the above comments, it is also important to recall that a recent WHO resolution [30] urged members ‘to establish, implement and support nationally-coordinated,
efficiently-managed and sustainable blood and plasma programmes… with the aim of
achieving self-sufficiency of supply for patients.’ The Dublin consensus statement [15]
pointed out that the coexistence of two independent collection systems, one for blood
and one for plasma, in the same region or country, could create a risk of shortage in the
supply of blood components. It also stressed the importance of cooperation between the
blood and plasma sectors to ensure that the best community outcomes are achieved,
including sufficiency of supply for all patients.
4.4.3	DONOR SAFETY

affected by competition between the blood component sector (mainly non-profit blood
establishments) and the plasma sector (mainly pharmaceutical companies). There is a
risk that supply will be impacted, particularly with underprivileged donors attracted by
a monetary incentive, and preferring to donate plasma for monetary reward rather than
donating blood or blood components for preparing labile blood products (red cells, platelets, fresh frozen plasma).

Directive 2002/98/EC [6] states that blood and blood components used for therapeutic purposes or for use in medical devices should be “obtained from individuals whose
health status is such that no detrimental effects will ensue as a result of the donation
and that any risk of transmission of infectious diseases is minimised”, and that “this
Directive shall apply to the collection and testing of human blood and blood components,
whatever their intended purpose”.

Presently most of the plasma collected in the EU is derived from donors donating blood
or components such as plasma on a voluntary non-remunerated basis. Furthermore, the
International Plasma Fractionation Association and EBA have clearly established that,
with a total of 3.6 million litres of plasma collected from voluntary non-remunerated
donors in the former EU 13 countries, excluding UK and Ireland, where mainly US plasma is
used as a vCJD risk reduction measure, the level of sufficiency achieved for the IV Immune
globulin (driving factor) is in the range of 80–86% [28]. This indicates that the EU goal of
self-sufficiency from voluntary non-remunerated donors throughout the Community’ is
achievable. This position should be strengthened and supported by the EU.

A major risk for donors receiving a monetary incentive is in allowing a too high frequency
of donation with potential impact on donor health. In a scientific study, plasma pools from
US high-frequency, high-volume plasmapheresis donors showed significantly lower protein
markers, as, for example, total immunoglobulin G (IgG) contents (-24%), when compared
to voluntary non remunerated EU or US whole-blood or plasmapheresis donors [31].
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This low content of IgG was the most likely indirect cause of deaths in patients having
received IgG concentrates after a modification of the manufacturing process aiming at
increasing the IgG yield from such donors. Currently, although donor safety is increasingly
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studied to find factors helping to prevent donation complications and to retain healthy
donors, more scientific data and assessment of donor safety for high frequency donors
is needed. In this respect, donor vigilance data should be made publicly available both
from voluntary non-remunerated and paid donors. This could be included in the future in
the regular EC report on Voluntary and Unpaid Donation of Blood and Blood Components.
4.4.4 ETHICAL / LEGAL REASONS FOR DONORS

The ethical motives to continue promoting voluntary non remunerated donations
have been recently reviewed and updated, both for blood donations [32] and haematopoietic stem cells [33]. Updated evidence concerning the ethical principles of dignity,
non-maleficence, beneficence, autonomy and justice, applied to blood donation is
summarised below.
I.	DIGNITY
As stated in the Charter of Fundamental Rights of the European Union [7], “Human
dignity is inviolable. It must be respected and protected”. From a Kantian perspective,
the offer and acceptance of payment for blood could be considered as constituting an
instrumentalisation of a person, in that the paid donor becomes a mere means to the
ends of others. In this view, payment for blood donation would violate the principle of
human dignity. In putting a ‘price’ on a personal ‘good’ – blood – human dignity would
be threatened through devaluation of the person involved [34].

Blood donation should thus be considered as a “special” kind of activity, as is donating
a live kidney, different in relevant respects from other potentially paid activities, and in
need of “protection” from any financial transaction. This is closely related to the “prohibition on making the human body and its parts as such a source of financial gain”, clearly
stated in the Charter of Fundamental Rights of the European Union [7].
Also paid donation systems gradually lead to the devaluation of (parts of) the human
body to the status of a commodity, and, thereby, also devalues the present EU supply
system largely based on Voluntary Non-Remunerated Donors. Therefore, the donation
of blood as other Substances Of Human Origin should remain a public responsibility
and a public affair.
Service of General Economic Interest (SGEI) Status: A way to comply with this ethi-

cal principle and current EU legislation could be to give blood and plasma collection, and
donor management, the status of Service of General Economic Interest (SGEI), putting
de facto blood donations outside of the internal market rules. SGEIs, acknowledged in
the Article 16 of the Treaty establishing the European Community [35], are different from
ordinary services in that public authorities consider that they need to be provided even
where the market is not sufficiently profitable for the supply of such services.
The concept of SGEIs is based on the concern to ensure that a quality service is provided at
an affordable price everywhere for everyone. SGEIs contribute to achieving the objectives
of solidarity and equality of treatment underlying the European model of society. The role
assigned to SGEIs and the special rights which may attach to them stem from general
interest considerations such as security of supply, environmental protection, economic and
social solidarity, regional planning and the promotion of consumer interests. The guiding
principles are continuity, equality of access, universality and transparency of the services.
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II. NON-MALEFICENCE AND BENEFICENCE
The donor should not be subject to unnecessary or unreasonable harm. As indicated above
(paragraph 4.4.3), the fact that payment and profit encourage high frequency donations
with potential harmful consequences for the donors has been established objectively.
Donor safety is all the more important as the act of donation is a medical procedure for
which the donor will not derive any direct benefit. This is a major difference from patients
undergoing medical procedures, as they are expecting therapeutic benefit from them.
However, even collecting a simple 500 mL of whole blood is a medical intervention, and
blood establishments are the only entities which are responsible and accountable for
the medical care of donors.
Donor safety: It is remarkable that the EU regulations have only minimally addressed the

safety issues of the donors. Furthermore, any harm that might result from the donation
will not be offset by any health or medical benefit to the donor undergoing the procedure.
Therefore, concern for safety of donors must be uncompromising. All in all, the donor may
experience a sense of satisfaction derived from an altruistic act, but the implied trust and
contract between donor and blood service demands maximal medical care and ethical
standards towards him/her, and importantly towards the use of the products.
Donor safety is now the subject of active research. The above considerations should
encourage the development of more active donor vigilance with the results made publicly
available. Comparing data between voluntary non-remunerated and paid donors would
be an important part of such studies.
III. COMPROMISED AUTONOMY: COERCION/PRESSURE
Lower socio-economic groups: As it may be more attractive to those from lower socioeconomic groups who have a greater need to use this option to gain income, payment
for blood could be viewed as coercion against donors, compromising their autonomous
decision making. Such pressures probably exist in EU countries in which students are
frequently invited to donate plasma for a fixed allowance. Precise questions to further
explore such situations should be added to the questionnaire of the regular EC report on
Voluntary and Unpaid Donation of Blood and Blood Components [24].
IV. JUSTICE
The principles of justice and fairness require that the burden of donation does not fall
disproportionately on a particular group or class, especially when the benefit accrues
to a different group or class. The fact that those from lower socio-economic groups are
more prevalent among paid donors has been labelled an injustice [36]. When payment
is used as an inducement to provide blood or blood components, it is argued that a
wealthier population will exploit poorer populations. The ’burden of donation’ thus is
being shifted to underprivileged populations. This is clearly the case when companies
transport paid donors from less wealthy Eastern European regions to richer western
countries such as Germany or Austria to organise blood collections to manufacture blood
products. The Competent Authority of Germany only stopped this in the case of Polish
donors when they observed that this donor population had higher risks of transmissible
disease (hepatitis B).
V. CONCLUSIONS AND RECOMMENDATIONS
From the updated evidence presented above, EBA concludes that the EU blood supply
largely based on Voluntary Non-Remunerated Donations is under increasing pressure
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from paid donation systems. Encouragement of voluntary non-remunerated blood donations should be taken one step further, for the following reasons:
·· I t is shown to be safer in helping to lower the risks of transmissible diseases for recipients of blood components for known infectious agents. Voluntary Non-Remunerated
Donations are expected on a precautionary basis to be safer for emerging diseases if
these are sexually transmitted or common among drug users.
·· For plasma derived medicinal products the safety of the donor population is relevant
in risk analyses.
·· It is totally compatible with meeting the demand in the future and with the security
of blood supply.
·· It is consistent with the Charter of Fundamental Rights of the European Union and
the Oviedo Convention, and their ethical principles.
·· It is fully supported by the donor organisations, helping in recruiting and retaining
the donors required for collecting the annual 22,000,000 voluntary non-remunerated
donations needed for patients in the EU, hence stabilising the required donor base [23].
·· It strengthens regional and/or national social cohesion, in developing and maintaining
a better link between donors and patients, as reciprocity to one’s peer group.
·· It is widely supported by public perception in the European Community, with a majority willing to act altruistically in donating blood out of benevolence, with indirect
positive links to the voluntary non-remunerated donations of other Substances Of
Human Origin.
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To help further promote voluntary non-remunerated donations of blood and blood components and monitor its implementation and impact on patients’ and donors’ safety,
EBA has formulated the following recommendations. They are fully consistent with the
Consensus Statement recently published by a WHO Expert Group on a closely related
subject [37], and aim at an implementation adapted to Europe.
 dopt a clarification of the current definition of voluntary non-remunerated donations
·· A
of blood and blood components (see paragraph 4.3).
·· Elaborate and adopt complementary tools to help objectively assess, monitor and
ensure mandatory reporting on the voluntary non-remunerated donation implementation and its consequences for the patients’ and donors’ safety. These tools should
be used particularly to improve the current questionnaire of the regular EC report on
this subject. EBA will propose such new tools before the end of 2012.
·· Make labelling blood components mandatory (red blood cells, platelets, and fresh
frozen plasma) with the origin of donation, either voluntary and non-remunerated
or paid, to offer physicians and patients a choice, both in terms of safety profile and
in terms of ethical procurement of donation.
·· Make available public aggregated anonymised epidemiological reports, including
paid plasma donations and voluntary non-remunerated plasma donations, to allow
for a full comparison of voluntary non-remunerated and paid donors with regard to
patient safety. At present, each of the commercial plasma fractionators provides the
European Medicine Agency with this information, as proprietary material, in their
plasma master file.
·· Make available public relevant donor vigilance data, both from voluntary non-remunerated and paid donors, to allow for transparency towards the public and particularly
for donors, and to help improve donor safety.
·· Consider collection of blood, plasma or other Substance of Human Origin (not the
preparation or manufacture of end products) as a Service of General Economic Interest.
Consequently, as these “starting materials” are in fact Substances of Human Origin
and not commodities, internal market rules and competition should not apply.
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05.BLOOD

DONOR
PROFILES
IN EUROPE

WHAT’S UP IN THE NEXT YEARS?

5.1 Introduction
In Europe, donor management faces several challenges, some of them with considerable
political weight. At least three factors, different in nature, are responsible.
a. Demographic changes
b. Remuneration and commercial activities
c. Competition in the blood product supply chain
This chapter discusses these factors, including some data on remuneration of donors. It
builds on the efforts made in the Donor MAnagement IN Europe, or DOMAINE project.
This project was co-funded by the European Community. Altogether 18 countries, the
patient driven Thalassaemia International Federation and the South-Eastern Europe
Health Network worked together to produce a survey report on donor management in
Europe. While writing this chapter, a manual on Good Donor Management has been
published (www.domaine-europe.eu). Parts of the survey report and of the manual have
been incorporated here.

5.2	Demographic
changes
Migration throughout Europe and ageing effects in its population have had enormous
consequences on blood product supply and demand (see Table 1). One statistic that
reflects the proportion of migration is the percentage of foreigners in European countries,
which in the 27 EU-member states on average is 6.2% and varies from 0.1% in Romania,
to 42.6% in Luxembourg [1]. Migrant populations show different disease patterns, each
with different medical demands, while the available data suggests that migrants tend
not to become blood donors in their new country. For example, in the Netherlands, the
percentage of blood donors who are so-called ‘originally non-Dutch citizens’ is less than a
tenth of the percentage of the general population who are ‘originally non-Dutch citizens’
(Atsma et al., unpublished data).
An important type of migrant diseases that have an impact on the demand for blood products are haemoglobin disorders, such as thalassaemia and sickle cell disease. Globally,
it is estimated that more than 500,000 children with haemoglobin disorders are born
every year [2]. Of these children, 40% are born with thalassaemia and 60% with sickle
cell anaemia. It is estimated that about 20,000 living transfusion-dependent patients
reside in Europe, and an additional 1,500-2,000 babies with these disorders are born
each year [3]. As a result, the blood supply needs to increase each year, to cover the
needs of these patients.
The ageing of the European population, reflected in an increasing Old-Age-DependentRatio (OADR, see Table 1), has a double negative effect on the blood supply. First, the
demand for blood products is likely to increase with age. Second, an increasing OADR
entails a relative decrease on the part of the population that is eligible to donate, implying an imminent decrease in available donors. Unchanged age-adjusted blood demand,
therefore, requires a vigorous change in donor recruitment and retention, because the
percentage of donors in the eligible population has to rise steeply to keep fulfilling the
blood demand.
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5.3
	 Commercial
activities
5.3.1	Remuneration or compensation
DOMAINE survey findings

only person breaking the common rules of economics in the entire transfusion chain. This
works out well, as long as no shortages arise [4]. All the others in the blood transfusion
chain, such as blood establishment staff, suppliers to blood establishments and health
care workers, do make money, not uncommonly, even for a living.
There is probably nothing wrong with that, as long as market principles are considered a
socially acceptable elaboration in accordance with distributive justice [5]. Subsequently,
these ‘paid actors’ in the transfusion chain must guarantee individual rights and well being.

The DOMAINE project performed a survey on current blood donor management practices
throughout Europe in 2007. Using a questionnaire, European blood establishments were
asked to provide information on their donor management practices. Relevant for this
chapter are the results on remuneration and compensation.
In six of the 35 countries involved in the DOMAINE survey, donors might be given an
expense allowance in cash, based on the incurred expenditure and the particular type of
donation. Not all six countries are EU member states. Expense allowance mainly relates
to plasma or platelet apheresis donations, and in only one country all donors are offered
an amount of money. The sum, given to donors, ranges from €12 to €25 per donation.
The principle of voluntary and unpaid donations does not exclude compensation for
donors, if it is limited to reimbursing the expenses and inconveniences related to the
donation. These expense allowances can be given in different ways. In some blood establishments such compensation is limited to travelling costs reimbursement, or a food
voucher. The DOMAINE survey showed that donors are allowed free time off work in
fourteen countries. In most of these countries, this time is capped to the time needed
for the entire donation process or to a limited amount of time (e.g. two or four hours).
However, some blood establishments continue to allow donors to get a full day off work
and this obviously is closer to real remuneration. Most countries have discontinued such
a practice.
Figure 1 shows the percentages of European blood establishments that did or did not
remunerate their donors for their donation. Figure 2 illustrates the kind of compensation
(other than remuneration) that donors received for time or expenses.
5.3.2 Commercial blood establishments

Commercial establishments now operate in 20% of the European countries, mainly in
collecting and processing plasma. In the plasma derived pharmaceutical business, paid
donors do occur throughout the world, including the Americas and Europe. Although
in most cases, the commercial establishments only collect plasma for fractionation, in
some countries they also collect whole blood. This introduces competition for both donor
recruitment and blood product selling. Together with the phenomenon of paid donors,
this may impact on donor retention, donor safety and patient safety.
Notably, among all the actors in the blood transfusion chain, recipients, volunteers and
donors are the ones who do not make money. Recipients of blood products (patients,
or ‘clients’) can, in fact, be expected to pay for blood products, either themselves or
through their insurance, or in whatever way, depending on a country’s health care financing system. Their gain for this payment is extra life expectancy and quality of life. Since,
by definition, volunteers decline payment, this situation leaves the blood donor as the
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5.4
	 Competition and
donor management

5.4.2 Consequences

Where competition on blood donors occurs, donor management is likely to change. Some
aspects for donor management need special attention. Two of these aspects are the
following:
I.	Requested/potential donor base

5.4.1	General aspects

In general, the supply of blood products for direct use in patients through blood establishments is not a market oriented activity. Most European countries have blood
establishments that are organised on a regional or on a national level. In those countries,
regionally or national self-supporting systems exist, and competition between blood
establishments does not yet occur, or only so on an occasional basis.
However, the debate on introducing competition in the field of blood supply for direct
use in patients is growing throughout Europe. For example, compare the point of view
of the European Blood Alliance, EBA, see the reference for that [6]. Pricing of blood
components and access to donors are the major arguments for starting this debate. For
example, prices for blood components differ to a great extent between European countries. Insurers and hospital managers ask questions on how these differences are to be
explained or could be diminished. In addition, pharmaceutical industries want to have
equal access to (plasma) donors, which is not yet allowed in many countries.
Given the mere fact that there is a demand for products or services, competition is likely
to occur. This is true for commercial enterprises and non-profit-making enterprises. Until
now it has been felt that commercialisation of body parts, such as organs, tissues and
blood needs to be approached with great caution, given the strong moral implications.
Therefore, non-remuneration of donors - the suppliers of these products - still is the written basic principle throughout Europe. However, in the plasma derived pharmaceutical
business, paid donors do occur throughout the world, including the Americas and Europe.
Competition for donors is rife between blood establishments, in relation to collecting
blood (components) for direct use in patients, on the one hand, and organisations collecting plasma as a raw material for the pharmaceutical industries on the other.

To a certain extent, hospital and industry demand together determine the donor base
needed to fulfil the total demand for blood products. However, only the product range
and market share of the blood establishment determine the qualitative and quantitative
requirements of the donor base needed. For example, if a blood establishment decides
to produce only apheresis plasma and only non-sub typed ABO-red cell and platelet
concentrates for the lowest possible price, then the donor base will be essentially different from the donor base needed to produce the full range of blood products and
blood components. In addition, one may expect that pricing of blood products between
the two blood establishments is likely to be different. Blood establishments producing
only certain commodities probably will be able to set lower prices compared to blood
establishments that produce the full range of blood products.
II. Quality/Safety balance

Minimum quality and safety standards are laid down in European Directives and must
be met by each blood establishment. However, a rise in quality assurance inevitably has
its price. The precautionary principle, by definition, confronts blood establishments with
possibly large costs. Therefore, in straightened economic circumstances, the precautionary principle [9] will, likely, be the first to be attacked with a subsequent potential rise
in patient risk.
A special feature arises regarding donor safety, when donors decide to go shopping among
blood establishments. The only sure way to prevent any adverse reactions, e.g. due to
frequent donations in different blood establishments, will be data exchange on donors
between different blood establishments, when operating in border regions.

Of course, it is not necessarily the case that a new player will aim to provide the whole
range of services or products. An organisation could decide to collect and produce profitable components, leaving out products that are too expensive to produce, e.g. HLA-typed
platelet concentrates or red blood cell concentrates from donors having rare blood groups.
This might constitute an unacceptable form of ‘cherry picking’. [7].
Competition in a not-for-profit environment is not uncommon. An important example is
the competition that exists between charity organisations. The charity-market is huge,
but there are limits to the amount of money people are willing to donate for charity
purposes. Depending on many factors, people decide to donate money to one or some
aid organisations. Consequently, aid organisations try to attract as many benefactors
as possible. True competition exists there.
Competing for blood donors is not a common feature yet. Although similarities between
the profile of blood donors and of charity fund contributors exist, differences are known
as well [8]. In addition, large, self explanatory differences exist regarding the act of
donating either parts of your own bodily or ‘just’ money. Giving money does not entail
intrusion of one’s body; it can be done at home, and there are no fears to be overcome.
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5.5
	 Concluding
remarks
The introduction of competition in donor management will bring about great changes,
enhanced by commercialisation of the transfusion chain. These changes will be felt by
hospitals/doctors, and donors. Both groups will experience advantages, as well as disadvantages. Hospitals (doctors) are likely to get commodity blood products at lower prices;
however, the cost will be much higher prices for specialties. Donors might experience an
increased level of service. However, a change in attitude or motivation cannot be excluded.
Blood establishments must anticipate more or less fluctuations in both their client base
(shopping hospitals) and donor base (shopping donors). Expected changes in demographic
relations further stress the need for rationalising donor management.
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% Foreigners
2008

2008

2020

2030

European Union
(27 countries)

497.649.125

6,2%

25%

31%

38%

Belgium

10,666,866

9,1%

26%

31%

38%

Bulgaria

7,640,238

0,3%

25%

31%

36%

Czech Republic

10,381,130

3,3%

21%

31%

36%

Denmark

5,475,791

5,5%

24%

32%

38%

Germany

82,217,837

8,8%

30%
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46%

Estonia

1,340,935

17,1%

25%

29%

34%

10

Ireland

4,401,335

12,6%

16%
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25%

0

Greece

11,213,785

8,1%

28%

33%

38%

Spain

45,283,259

11,6%

24%

27%

34%

France

63,982,881

5,7%

25%

33%

39%

Italy

59,619,290

5,8%

30%
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42%

Cyprus

789,269

15,9%

18%

22%

27%

Latvia

2,270,894

18,3%

25%

28%

35%

10,045,401

1,8%

24%

30%

34%

Malta

410,290

3,8%

20%

31%

39%

Netherlands

16,405,399

4,2%

22%

31%

40%

Austria

8,318,592

10,0%

25%

29%

38%

Poland

38,115,641

0,2%

19%

27%

36%

Portugal

10,617,575

4,2%

23%

31%

37%

Romania

21,528,627

0,1%

21%

26%

30%

40
30

17%

24%

32%

Finland

5,300,484

2,5%

25%

37%

43%

10

Sweden

9,182,927

5,7%

27%

34%

37%

0

21,1%

24%

30%

38%

a

 ercentage of foreigners, including citizens of other EU Member States and non-EU citizens, usually
P
resident in the reporting country. ‘Citizenship’ denotes the particular legal bond between individuals and
their State, acquired by birth or naturalisation, whether by declaration, choice, marriage or other means
according to national legislation. ‘Citizenship’ is, therefore, not synonymous with ‘ethnicity’.

b

This indicator is the ratio between the total number of elderly persons of an age when they are generally
economically inactive (aged 65 and over) and the number of persons of working age (from 15 to 64).
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Figure 1: Remuneration of donations to the donor.
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Figure 2: Compensations for time or expenses to the donor.
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06. MINORITIES

AND ETHICS
IN THE EUROPEAN BLOOD
TRANSFUSION

6.1 Introduction
The Donor MAnagement IN Europe, or DOMAINE project, has been in operation over
the past three years. DOMAINE was co-funded by the European Community. Altogether
18 countries, the patient driven Thalassaemia International Federation and the SouthEastern Europe Health Network worked together in listing and analysing current practice
in donor management throughout Europe.
The three preset goals of DOMAINE were as follows:
·· To analyse current practices for donor management at both participating blood establishments and blood establishments in other European countries.
·· To put together a Donor Management Manual based on these survey results, including topics such as donor recruitment, donor invitation and retention strategies, donor
deferral procedures, donor management in relation to patients requiring multiple
transfusions, and supporting issues such as managerial aspects, human resources
management, training, ICT and ethical issues [1].
·· To develop a Training Programme based on the Donor Management Manual, to provide
practical tools on how each blood establishment can best use the manual to achieve
optimal practice in its local context.
The analysis of current practice was based on a questionnaire survey among 37 European
countries. The survey report, which was completed in 2009, formed the basis for the
manual. The manual was written in a joint project team effort and presented at the 2010
XXXIst ISBT congress in Berlin, Germany. The ensuing training programme was developed
in cooperation with an advice agency specialising in training and education. The first
course of the training programme has been delivered at the occasion of the XXIst ISBT
Regional Congress in Lisbon, Portugal.
Still, some important challenges are unresolved. In particular, the non-involvement of
minorities in the blood supply is troublesome. Parallel to this issue, ethical issues have
been raised many times. This chapter tries to address these two aspects.

6.2	Minority
involvement
and cultural
differences
6.2.1	Demographics

Both migrations throughout Europe and ageing effects in its population have enormous
consequences on blood product supply and demand [2]. One statistic that reflects the
proportion of migration is the percentage of foreigners in European countries, which in
the 27 EU-member states on average is 6.2% and varies from 0.1% in Romania to 42.6%
in Luxembourg [3]. Migrant populations show different disease patterns with different
transfusion demands, while available data suggests that, at the same time, migrants
tend not to donate blood in their new country.
For example, in the Netherlands, the percentage of the blood donors who are so-called
‘originally non-Dutch citizens’ is less than a tenth of the percentage of the general population who are ‘originally non-Dutch citizens’ (unpublished data). In the USA some
data on minority participation in the donor base is available [4]. An important aspect of
migration is its impact on the demand for blood products for specific diseases such as
are haemoglobin disorders (see also Chapter 5 Blood donor profiles).
6.2.2 Factors explaining low minority participation

Several factors could explain the low minority participation in the donor base. Factors
most often mentioned in the literature are religion, distrust, culture, lack of social/ethnic
identification, fear and lack of information.
Religion is often mentioned as a potential barrier for blood donation. However, in general
this is not the case [5], although in some cultures more ancient sentiments could play
a role [5,6]. Regarding organ donation, literature shows that distrust of the medical
system and worries about discriminative treatment also plays a role in deciding whether
or not to donate [7]. Also important is the sentiment that many minorities would prefer
their blood donation to be used for their own (ethnic) group [8-10]. Here, ‘Own-GroupIdentification’ and ‘In-Group-Altruism’ do seem to be important notions [11]. Other
cultural differences are likely to play a role as well [12]. The effect of fear and (lack of)
information are similar to their effect on donor participation in general, but may have a
different effect in minorities [13].
Thus, minority groups tend not to participate in the blood supply in their new country.
However, they do require blood products, often even with special characteristics that
are not present in the indigenous blood donor population. In these situations, supply
and demand are out of balance, which might lead to inequalities in health care quality.
This is where ethical considerations come into play. What are the underlying principles
of blood donation? Can blood products be considered as a commodity? Who can donate
blood and should blood donation be voluntary?
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6.3	E thical and ethicolegal issues in
blood donation
This part is an adapted version of Chapter 13 of the DOMAINE Donor Management Manual [1].
For good reasons, participating in the blood product chain, from donation to transfusion,
entails a series of ethical [14] issues. Blood is of human origin and this precious resource
has a limited shelf life. Donor management carries a two-sided moral responsibility
towards both donors and blood product recipients. This often entails negotiating between
different interests and ethical decision making.
Policy and donor management decisions are founded on four ethical principles.
·· Respect for individuals and their autonomy
·· Protecting individuals’ rights and well being
·· Avoiding exploitation, part of the more general principle of distributive justice [15]
·· The Hippocratic principle of primum non nocere or ‘first, do no harm’
In donor management, some special ethical issues arise and can be divided into two groups.
Commercial considerations: There is a lengthy and heated debate on the permissibility of trading one’s own blood. Given that blood products derive from non-remunerated
donations, how can one avoid exploitation and ensure distributive justice if such products
then enter a commercial chain?
Mistreatment of donors and prospective donors: Blood is a sensitive matter, and
perceived or true mistreatment of donors can have a strong impact on public and political discussions.
This paper touches upon some of the ethical issues. For additional information and
discussion, further references are mentioned hereafter; (see also chapter 4).
6.3.1 	Remuneration or not?

All over the world, donating blood, tissues or even organs represents for many, their
giving the priceless, special ‘gift of life’. Preferably, this is done out of true altruism and
is simply meant to help others in need of blood products, without which they soon would
die or lose quality of life.
Dangers of exploitation: Selling one’s bodily parts, such as blood, traditionally is ‘not

done’. Even though hardly any risk is involved in the act of blood donation, exploitation
may easily emerge when bodily parts become subject to the market system. Importantly,
the blood products donated become ‘joint property’, meaning that everybody is entitled
to receive them, if appropriate, for improving health. From that point of view, this unique
human act precludes any trade or commercialisation [16-19].

6.3.2 Blood as commodity?

In contrast, some people argue that blood is a commodity or good like many other health
care products, albeit that it has special and partially unique properties. Every individual
produces blood in the same way: only ‘production conditions’ vary and so do some of the
product specifications, such as blood type. Commercialisation from that point of view is
a logical result.
6.3.3 Selling blood?

Some argue that ‘People sell their talent, experience, skills, services, creations, et cetera,
and their value is determined by the laws of the market. So, why should persons not be
able to sell their blood? There is hardly any risk involved in donating blood, is there?’
Notably, among all the actors in the blood transfusion chain, recipients, volunteers and
donors are the only ones who do not make money.
1.	Recipients

Recipients of blood products (patients, or ‘clients’) can, in fact, be expected to pay for
blood products, either themselves or through their insurance, or in whatever way, depending on a country’s health care financing system. The patient’s gain for this payment is
extra life expectancy and quality of life.
2.	Volunteers

By definition, volunteers deny payment. We all accept their choice, and take appropriate
advantage of it.
3.	Donors

This leaves the blood donor as the only person breaking the common rules of economics
in the entire transfusion chain. This works out well, as long as no shortages arise [20].
All the others in the blood transfusion chain do make money, not uncommonly, even for
a living. They include the following groups of persons.
·· Management and employees of a blood establishment
·· Suppliers of equipment, disposables, housing and all other materials necessary to
run a blood establishment
·· Health care workers, such as prescribing doctors, those involved in administering
blood products and supporting activities such as laboratory testing and distribution
There is probably nothing wrong with that, as long as market principles are considered
a socially acceptable elaboration in accordance with distributive justice. Subsequently,
these ‘paid actors’ in the transfusion chain must guarantee individual rights and well
being. Paid staff must show respect for a different set of opinions. They should, for
example, not refuse transfusing blood products to people merely on the grounds that
they are not (or have not been) blood donors themselves.
6.3.4 Blood as tradable good?

All of this may imply that blood is some kind of tradable commodity or good. However,
from a legal point of view, the question arises as to whether blood or blood products can
actually be considered a good.
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In the European Union goods have been defined as: ‘products which can be valued in
money and which are capable, as such, of forming the subject of commercial transactions’ [21]. In their reasoning, the European Commission did not exclude the possibility
that blood may be considered a ‘good’ for the following reasons.
·· Although, international treaties prohibit financial gain of blood, these treaties are
not binding.
·· In the European Community, blood is subject to normal customs tariff.
The question as to whether or not blood is a ‘good’ has not yet been decided and could
become a matter before the European Court of Justice. The door to commercialisation
has not been closed.

6.4	Voluntary
donation
6. 4.1	Possible coercion?
As is laid down, for example, in the ISBT Code of Ethics, ‘blood donation including
haematopoietic tissues for transplantation shall, in all circumstances, be voluntary and
non-remunerated; no coercion should be brought to bear upon the donor’ [24]. Although
many people and organisations, including the WHO, agree with the above principles, in
many places some kind of coercion is present, as is the case when so-called replacement
donations occur.

6.3.5	Recipient safety

Another important reason remains for not wanting blood to be commercialised: the
safety of the recipient. It is a proven fact that donors paid in cash show a much higher
risk of having a transfusion transmittable infectious disease [22]. But also other types of
payment, including vouchers or free tickets and time off work, could imply an increased
risk [23]. A plausible reason behind that increased risk is that the prospective donor
involved might be inclined to “forget” recent risky behaviour or health impairment that
could interfere with their being eligible for blood donations.

6.4.2	Donor motivation

When donors are asked why they donate, five primary motives emerge.
·· Altruism: out of unselfish concern for others, or, for the benefit of someone else, not
impossibly at one’s own expense
·· Solidarity: for the unity resulting from common interests, feelings, or sympathies
·· Social Capital: some people donate blood, others donate money or goods and so,
everybody takes their share of duties
·· Reciprocity: exchanging blood donations with others for mutual benefit. “I donate
blood now, because I want to get it when I need it”
·· Incentives (‘quid pro quo’): better self-esteem, items of small or limited value, payment, compensation, health check, or anything else that represents value to the donor
6.4.3	Right to donate

From the outset, the question regularly arises: are all people eligible to donate blood? This
is definitely not the case. Of course, all free persons have the right to present themselves
for blood donation. But this does not mean that they have the right to donate blood. What
is the justification for refusing some people, or even groups of people from donation?
Safety: The safety of both donor and recipient is the main reason for deferring prospec-

tive donors, thus ensuring the second principle: protection of the individual. A person
is only entitled to donate blood, when he or she fulfils the eligibility criteria. Eligibility
criteria must not be in conflict with other, fundamental rights. Eligibility criteria must not
entail discrimination – i.e. unjustified distinction, meaning that eligibility criteria must
be built on solid ground. The burden of proof for criteria to be acceptable rests with the
person or organisation formulating them.
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6.5	Precautionary
principle
On several occasions the precautionary principle [25] is applied. In health care and transfusion contexts this principle is applied by letting the safety of the recipient prevail. This
becomes tricky when sensitive issues arise, such as the exclusion of men having had sex
with other men (MSM) [26]. Clearly, discrimination must be avoided.

6.6	DOMAINE
survey findings

[1]

6.6.1	Remuneration of donors
The principle of voluntary and unpaid donations does not exclude compensation for
donors, if it is limited to reimbursing the expenses and inconveniences related to the
donation. These expense allowances can be given in different ways. In some blood establishments such compensation is limited to travelling costs reimbursement, or a food
voucher. (see also Chapter 5 Blood donor profiles).

6.5.1 Criteria for exclusion

Justified distinctions may still be made for deferring certain groups of prospective donors,
when clear health risks for the recipient exist [27]. The primary reason for excluding
candidate male donors on the ground of MSM is not that being homosexual made
them non-eligible, but that their sexual behaviour carries a greater risk of transmitting
HIV-infected blood. The deferral criteria are not a judgement on behaviour or (sexual)
preference or (ethnic) descent, but a judgement on the (general, anticipated) risk related
to behaviour. Having travelled in the jungle does not make someone a bad person, but
does entail that person carrying a greater risk of transmitting malaria.
6.5.2 Age concerns

Inclusion of certain groups may also cause concern and debate, as the example of minors
show. Most countries do not allow persons under 18 to donate. But the threat of blood
shortages forces many countries to lower, or consider lowering the age standard down
to 17 or 16. Here, not the safety of the recipient, but the safety of the donor is at issue.
Younger donors show a higher risk of adverse reactions to donating blood [28,29].

6.6.2 Free time off work

The DOMAINE survey shows that donors are allowed free time off work in 14 countries. In
most of these countries, this time is capped to the time needed for the entire donation
process or to a limited amount of time (e.g. two or four hours). However, some blood
establishments continue to allow donors to get a full day off work and this obviously
is closer to real remuneration. Most countries have discontinued such practices. It is
important to underline that this discontinuation never resulted in a shortage of donors.
6.6.3 Other incentives

Other establishments may offer a free physical check-up, or a free vaccination for influenza in winter. To some extent, these two means may be considered as useful for the
blood establishment to maintain a safe donor population.

6.5.3 Other potential limitations

There seems to be a general consensus that being handicapped or disabled should not
prevent people from donating blood. On the contrary, it is generally felt that all should be
done to increase accessibility of collection centres, so as to facilitate donating blood by
people who may experience some kind of limitation. Many limitations can be neutralised
by personal help, environmental accommodations, or special equipment.
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6.7	 Cultural
differences and
ethics: a great
challenge ahead
Voluntary, non-remunerated blood donation forms the ethical cornerstone for donor
management worldwide and is reflected in written literature and ethical deliberations.
However, discussions are ongoing and the DOMAINE survey indicated that the margin
between compensation and remuneration in practice is not always clear.
In addition, past, present and future migration throughout Europe has enormous effects
on blood product supply and demand, due to its influences on both potential European
blood donors and patient populations.
Ideally, the donor population should reflect the general population. However, a common
language on how to define and describe relevant (donor) population characteristics is
lacking. It appears that migrants tend not to donate blood in their new country. As a
consequence – on top of the effect of the general European demographic developments
regarding age distribution – potential blood resources are not available for use, which
further threatens the blood supply.
Migration developments bring along imminent inequalities in health care quality between
different population groups in EU member states. Migrant populations show different
disease patterns and different infectious disease load. They also have specific needs for
blood products. Therefore, population shifts entail certain consequences for the necessary availability of adequate blood products and the subsequent quality of health care
offered. Especially in cases where specific tissue and blood group matching between
patient and donor are life saving (as in stem cell therapies), shortages already occur,
especially in minority populations. Communicative difficulties and complex logistics
enhance these shortages in an indirect, but substantial way.
The need for focussing on participation of (ethnic) minorities in the blood supply chain
emerges. Proper attention towards cultural differences is crucial. Even an unchanged
blood demand requires a vigorous change in donor recruitment and retention; otherwise
the percentage of donors in the eligible non-minority population has to rise steeply to
keep fulfilling the blood demand. Here specific ethical issues may arise. For example,
the reciprocity issue: ‘you may get blood products transfused, if you are or have been
willing to donate yourself’ immediately leads to strong debates. In analogous ways,
nearly all ethical issues may have an impact on the cultural differences and vice versa.
The challenge ahead of us is, using a transcultural language, to discuss this imminent
problem of shortages related to differential participation within the population, while
keeping in mind the more universal adopted ethical principles.
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07.Trends

in Blood
Component
Preparation
in Europe

7.1	 Introduction
This chapter aims to analyze the current state of blood component production in Europe,
to propose future possibilities, and to identify future opportunities for BEs.
In order to improve bacterial safety of blood components, as well as to facilitate semiautomated or fully automated processing of whole blood into components at the donation
site, important technological advances have become available for processes, such as
pre-donation side-sampling. Moreover, improvements in controlling the conditions for
transport of donated blood to the production sites have reached technical maturity,
and better validated computerized systems are available to safeguard and control the
processing of donated blood during the production chain. All these, and further measures
constitute constant adaptation and improvements.
In addition, blood component separation technologies are continuously advancing, and
now include, in part, fully automated processes, e.g. for platelet production from whole
blood. The separation machineries, which in Europe solely rely on a buffy coat–mediated
component production from whole blood donations, are undergoing further technical
improvements, including the introduction of safer valve breaks and frangibles. The globalization process has so far led to the opening of new production sites for blood bags
throughout Europe, with implications for finding ways to further improve, or at least
maintain, the required quality standards.

7.2	 Questionnairebased description
on the current
status of blood
component preparation in Europe
A ten part questionnaire was sent out to representatives of blood establishments in
European Countries: one centre answered centrally for each individual country. Questions
included trends and situations in the use of whole blood versus apheresis; pre-donation
sample diversion; automated component separation; auto-sterilization and temperature control; use of IT-based systems and automated separation; leuko-depletion and
pathogen-inactivation. Centres were allowed to provide estimates or semi-quantitative descriptions of trends if official numbers were not available. Overall, 13 countries
responded.
7.2.1 Source of products generated

In the past five years, several European blood centres have introduced pathogeninactivation for platelet concentrates, in part also for plasma components. The current
situation and the foreseeable trends in the use of further development of the technology and its implications for both blood quality as well as cost-effectiveness in our
health care systems shall be discussed in this chapter. Further scientific work has
paid attention to a better characterization of the red cell storage lesion. The results
of this research and the implications for further blood use shall also be summarized
in this chapter.
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Figure 1 shows the proportion of blood components produced by apheresis in different
countries. Six out of thirteen countries have started to produce red cell concentrates
from apheresis donors, and their proportion currently reaches up to one percent of all
produced red cell concentrates (Figure 1A). A trend in increasing the use of apheresis for
red cell concentrate (RCC) production was only reported by 1/13 countries.
A very mixed picture is seen in the case of platelet concentrates (PCs), which are currently
derived at 20% or less from apheresis in 6/13 countries, between 30 and 60% in 5/13
countries, and predominantly from apheresis in only one country (Figure 1B). Similarly,
for fresh frozen plasma (FFP) 3/13 countries use apheresis as a predominant source,
whereas the majority (10/13) use almost exclusively whole blood-derived FFP (Figure 1C).
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% of products

RCCs

Table 1: Status of the establishment of measures at the early production steps of blood components in
different EU countries.
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Figure 1: Percentage of the three main blood components produced by apheresis in different European
countries. Whole blood is the source for the remaining parts up to 100%. (A) RCCs, (B), PCs, (C), FFPs.

7.2.2	Critical parameters during the donation process and the
time before component separation.

Current European legislation has ensured that the generally accepted minimum requirements for haemoglobin content of blood donors have been implemented. However,
other procedures, such as donor arm disinfection and the use of inlet-line diversion of
the first millilitres of donated blood into a separate sampling pouch that is later used
for testing, are implemented to a lesser degree. It has been shown that the use of this
latter procedure, in combination with improved donor arm disinfection, can reduce the
contamination in blood components by 40-80 % (Mc Donald et al. 2006; Eder et al. 2009).
The current trends are summarized in table 1.
At the donation process and during the subsequent steps until the blood component
reaches the production department, a wide variation in the implementation of improvement measures has been recorded (Table 1). This comprises pre-donation sampling, as
well as “auto-sterilization” for which donated blood is generally maintained between 1
and 10 h, mainly 2h (Table 1). “Auto-sterilization” refers to the bactericidal action of the
donor leucocytes when blood is stored for a few hours at room temperature. This could
only eliminate low numbers of bacteria which could have come from the donation process.
In contrast, the more recently developed techniques of on-site component separation
during whole blood donation process are still at the beginning stage.
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Temperature control during donation,
transport and storage prior to separation.

Temperature control measures during donation and during transport to the blood establishment are also currently a matter of concern. It seems that this matter has received
a high level of attention Europe-wide (Table 1).
The scientific basis for the phagocytosis process of auto-sterilization in freshly donated
blood has been made clear long ago (reviewed by Dzik, 1994). Red cell concentrates,
for example, have been shown to accumulate microvesicles; to undergo ultrastructural
changes in membrane composition and signalling components (Kriebardis et al., 2008);
and to undergo changes resulting in altered in vitro rheological properties of red cells
(Berezina et al., 2002).
Recently, regarding the quality of red cell concentrates, Gulliksson et al. (2009a,b) have
reported that red cell concentrates from overnight-stored whole blood contain significantly lower levels of extracellular potassium, 2,3-diphosphorglycerate as well as higher
ATP as compared to eight hours stored blood, and have reported differences between
bags from different manufacturers.
Cold storage seemed to negatively affect blood quality by increasing haemolysis rates,
and it is not used in any centres that prepare platelet concentrates from whole blood.
Additionally, FFP quality may be affected; e.g. accumulation of enzymes probably
released from neutrophils which are captured in leukocyte depletion filters. An example
of such enzyme activity is that elastase is found in increasing quantities after overnight
storage as compared to 6h stored whole blood (Heiden et al., 2004). Generally, the quality
of plasma from overnight stored components has been shown to be acceptable (Wilsher
et al. 2008; Serrano et al, 2010). Possibly, there are more leukocyte fragments in leukoreduced PCs if the whole blood was stored overnight prior to filtration (Diekstra-Tiekstra
et al, 2004).
7.2.3 Separation and component preparation

Further technical improvements have been introduced into component separation in recent
years. Among these, semi-automated component separators have been further developed
and now allow for more efficient and more rapid separation of whole blood into components. Moreover, blood establishment staff can now better follow the separation of each
individual product, recognize mistakes, and remove from the production chain units with
potential errors/mistakes in the production process. Manufacturers have also recently
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Table 2: Proportions of manual, semi-automated and fully automated component separation from whole
blood-derived donations in different European countries.
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7.2.5	Pathogen Inactivation Technologies

Our survey revealed that up to date, 7/13 countries have introduced pathogen-inactivated
PCs and/or FFPs into routine use. Data are presented in figure 2.
% of products

provided automatic valve-breaking devices and improved break-valve/frangible designs.
It remains to be determined what influence these measures have on the overall quality,
specifically of RCCs, haemolysis rates and frequency of units with doubtful haemolysis
values. Fully-automated systems for platelet production from several buffy coats have
been implemented by some blood establishments. An overview is given in Table 2.
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Figure 2: Use of pathogen inactivation technologies in different European countries according to the
questionnaire survey.

* platelet concentrates only

7.2.6	Use of software techniques
7.2.4 Leuko-Depletion

We have recently reviewed the value of leuko-depletion on the evidence-based clinical outcome (Müller et al, 2009). Only a few reports have so far been published which
allow evidence based conclusions on whether universal leuko-depletion has a beneficial
effect (Williamson et al, 2007), and these have identified a reduction of transfusionassociated graft versus host-disease, and a lower incidence of post-transfusion purpura.
Nevertheless, the introduction of leukocyte inline filtration has proceeded for more than
10 years in Europe to a high level. The current production practice in Europe is visualized
in table 3, and reveals current implementation of general leukocyte depletion in several
of the EU states who became new members in 2004.

The use of software techniques has been briefly addressed in the current survey. As shown
in table 4, the standard of PC-based software use is well-developed throughout Europe.
Manual documentation systems are an absolute rarity, although current guidelines do not
strictly prohibit this procedure. Although technically feasible, we did not encounter blood
services using RFID-based identification, either passive or active, in routine production.

Table 4: Usage of computer-based systems for the workup of blood components and their tracing after
they have left the blood service. Abbreviations: i, institute-developed; c, commercially available.

PC system for workup
- source

Table 3: Usage of leukodepletion in different European countries, and current trends.
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7.3	 Summary and
conclusions,
general trends,
developments and
outlook into the
future in the field
of blood component
production in
Europe
Until recently, based on manual work, blood component production has been a highly
conservative part of transfusion medicine. Activities have included the following: the
careful placing of hundreds or thousands of 3– or 4 blood bag systems into centrifuge
buckets; inserting connection tubes into valves and welding holders in semi-automated
separators; turning bag systems upside down to flush leukocyte depletion filters; filling
plasma freezers with FFP bags piece by piece. For many of these steps, further automation will require relatively high amounts of technological development. Likely, the
relatively low economic impact of the manual work on total production costs has been a
main contributor to the observed slow technological developments in this field. Moreover,
there are also major arguments in favour of manual handling of blood component bag
systems, in particular, since this enables continuous screening for possible leaks – a
procedure that demands full technical supervision.

Our survey also dealt with another crucial technical advance in blood component production: the pathogen inactivation technology. Here, technical development is principally
revolutionary since, for the first time, “almost sterilized” blood has become available for
clinical use. However, to date, no red cell inactivation method has entered routine clinical
use, because the functional deficit in the inactivated components has not, as yet, been
fully evaluated and its clinical relevance is yet unclear.
It is further possible that the legal requirements for infectious marker testing imposed
in most European countries have precluded a more intensive development of pathogen
inactivation technology for routine component production. Lastly, the price for the additional steps exceeds the cost of routine production of a blood component many-fold,
which possibly presents some impediments to its more rapid introduction.
The development of IT systems used to control blood component production is still in
its infancy, and few definitions and classification methods are in place. Therefore, it is
difficult to compare standards, or to analyse trends and make predictions. We expect,
however, that in the future blood component quality may benefit from the implementation of methods for establishing, supervising, and maintaining standardized IT systems
and their performance.
In conclusion, the recorded improvements in the use of blood component production
techniques reflect a visible trend towards high quality and Europe-wide harmonized
production standards for blood components. The clinical significance of the new technologies in use for the safety of the transfused patients receiving such blood components
is not, however, easy to determine. Therefore, it is expected that, for the foreseeable
future, adherence to European Union directives and Council of Europe recommendations
will remain the main safeguard for blood processing leading to the provision of safe and
good quality blood to patients.

Major breakthroughs have been made that impact on the quality of produced blood.
Some came merely from sound thinking and very basic observations, and required no
technological developments. Others required technological developments and have
revolutionized blood component production. Examples of such developments are the
following: whole blood separation on-site or specially designed devices with procedures
for centrifugation of whole blood into red cells; buffy coat and plasma where each component is separately taken out from the centrifuge bucket.
Interestingly, the latter have not had any breakthrough, whereas with the former, over
the last decade, simple technical improvements such as pre-donation (on site) sampling
or “auto-sterilization” (as well as leukodepletion) have rapidly become general standard
in Europe. Semi-automated component separation may be seen as an intermediate
between the above mentioned extremes. Increasingly this has received attention and,
by now, has been relatively widely introduced.
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08.TRENDS

IN PLATELET
PROCESSING,
DELIVERY AND
CLINICAL USE

Blood processing consists of separating therapeutic components from blood. This is done
either from a blood bag collected from a donor in a blood establishment (BE), or directly
from a blood donor during a collection process called apheresis. Processing and apheresis
allow the separation of the main blood components (red blood cells, platelets, plasma)
and the presentation of them in a bag ready for transfusion in patients.
To illustrate some processing issues, we chose to present the outcome of a recent survey
on platelet concentrates (PC). This blood component is mainly used in patients having
low platelet counts (thrombocytopenia), mostly resulting from chemotherapy for cancer.
As deeply thrombocytopenic patients are at risk of serious bleeding, the PC transfusion
aims at preventing or curing bleeding in these patients.
In order to investigate trends in platelet component production and use, a questionnaire was sent to Euronet TMS correspondents. Euronet TMS is a European network
of scientific societies of Transfusion Medicine, created in 2002. The survey dealt with
PC production, processing and storage, inventory management and delivery, economic
aspects, and use of guidelines for clinical use of PCs. Eleven countries responded to the
questionnaire: Czech Republic, Estonia, France, Germany, Ireland, Latvia, Luxembourg,
Malta, Poland, Portugal and Romania.

8.1	 Collection
for Platelet
concentrates
production
8.1.1	PC collected by apheresis

All eleven countries collect platelets by apheresis. Only one country (Romania) collects
apheresis platelets without any associated multi-component collection such as Platelets
+ Plasma, Platelets + red cells or Platelets + plasma + red cells. Conversely, only one
country (Portugal) collects all apheresis platelets in association with another component,
plasma and/or red cells. The remaining nine countries use both approaches of single and
multicomponent apheresis collections.
8.1.2	PC processed from whole blood collection

The survey dealt with i) collection used for PC production (apheresis or separation from
whole blood collection); ii) processing and storage (leukocyte reduction, additive solution, pathogen reduction, bacterial detection, storage time); iii) transfusion related acute
lung injury (TRALI) prevention; iv) inventory management and delivery to patients. In
addition, economic aspects were considered: v) release price structure, and vi) guidelines
for clinical use of PC.
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All countries prepare platelet concentrates from whole blood collection. Considering the
basic techniques, the “platelet rich plasma” (PRP) and the “buffy-coat” (BC) methods
used are as follows:
·· PRP alone: 1 country: Romania
·· BC alone: 8 countries:
·· Pools of BC alone: Estonia, Germany, Ireland, Latvia, Luxembourg, Malta,
·· Pools of BC and single BC techniques: Czech Republic and France
·· PRP and BC: 2 countries: Poland and Portugal

blood and blood components of Human Origin

157

8.2	Processing
and storage
8.2.1 Leukocyte reduction

All countries produce leuko-reduced PC. However, PC leuko-reduction is universal in only
seven countries: France, Germany, Ireland, Latvia, Luxembourg, Malta, Portugal. In the
Czech Republic, leuko-reduction is performed in 85% of the products.
8.2.2	Platelet additive solutions

All countries use platelet additive solutions. For apheresis platelet concentrates, a single
country uses them for all components collected: Portugal. All other countries use them
as part of the production, and two indicate the percentage of apheresis PC with platelet
additive solutions: France (45%) and Germany (20%).

8.3
	 TRALI
prevention
policy
There is a national policy to reduce the incidence of TRALI in 5 countries: Estonia,
France, Germany, Ireland and Malta. The following three TRALI prevention measures
are adopted:
·· reduction of plasma volume by use of platelet additive solutions in the five countries
·· selection of male donors (apheresis and / or recovered PC) in Ireland
·· anti-HLA and/or granulocyte antibodies detection in apheresis platelet donors in
France, Germany and Ireland

For PC prepared from whole blood collection, all countries use platelet additive solution,
and six use them for 100% of their production: Estonia, Ireland, Latvia, Luxembourg,
Malta and Portugal. Among the remaining countries, two indicate the percentage of
components produced with platelet additive solutions: France (87%) and Germany (80%).
8.2.3	Pathogen reduction

The use of a pathogen reduction technique is mentioned by three countries: France,
Germany and Poland. The use of pathogen reduction is 8% of the production in France,
1% in Germany and is not mentioned in Poland.
8.2.4 Bacterial detection in PC

Bacterial detection is mandatory for all PC in four countries: Estonia, Ireland, Luxembourg
and Malta. It may be performed either for quality control or according to local policies
in other countries.
8.2.5 Storage time of PC

Storage time is the same for all types of PC (apheresis or BC, with or without platelet
additive solution) in a given country. However, it varies in the eleven countries from four
to seven days:
·· 4 days: Germany; a single country
·· 5 days: Czech Republic, France, Luxembourg, Malta, Poland, Portugal and Romania;
7 countries
·· 7 days: Estonia, Ireland, Latvia; 3 countries
Storage time may be extended in some conditions:
·· From 4 to 5 days in Germany when either a pathogen reduction or bacterial detection
technique is used
·· From 5 to 7 days in Poland where bacterial detection is performed
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8.4.1 Outdate rate

Seven countries documented the rate of outdated PC:
·· The outdate rate of apheresis PC is highly variable, and ranges from 1 to 19% (mean
7% and median 5%): Czech Republic (2%); Estonia (7%); France (2%); Germany (10%);
Ireland (19%); Luxembourg (10%); Malta (5%); and Poland (1%).
·· The outdate rate of whole blood-derived PC is almost always higher than for apheresis
PC, and ranges from 2 to 32% (mean 10% and median 10%): Czech Republic (28%);
Estonia (20%); France (4%); Germany (10%); Ireland (24%); Luxembourg (32%);
Malta (7%); and Poland (2%).
8.4.2	Delivery to patients

Full data is provided by 10 countries: Czech Republic, Estonia, France, Ireland, Latvia,
Luxembourg, Malta, Poland, Portugal and Romania.
The percentage of apheresis platelets is highly variable in the different countries, ranging
from 0% (Romania), to 95% (Czech Republic), with a mean of 58% and a median of 40%.
As it is difficult to compare crude data from country to country, delivered PC are reported
as the number of delivered therapeutic doses of platelets per 1000 inhabitants (Romania
could not be evaluated according to that criterion, as there is only mention of the number
of single PRP delivered): values range from 2.1 to 6.3 (median 4.1 and mean 3.8 PC per
1000 inhabitants).
As the Council of Europe already collected data of delivered platelets to patients from
2001 to 2005, it is of interest to add the year 2009 to the already available data provided
by the Council of Europe. This was possible for six countries: Czech Republic, France,
Ireland, Latvia, Luxembourg and Poland. Results are shown in the following table:
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number of platelet therapeutic doses / 1000 inhabitants

8.4
	 Inventory
management and
delivery

EVOLUTION OF PC DELIVERY 2001 - 2009 IN 6 EUROPEAN COUNTRIES
7,0
+79%
6,0

Ireland

5,0

+13%

4,0

+25%
+52%

3,0

+169%

Luxembourg
France
Mean

+29%
+129%

2,0

Latvia
Czech Republic
Poland

1,0
0,0

2001

2002

2003

2004

2005

2009

There is a very clear increase of platelet delivery since 2001:
·· Between 2001 and 2009, the mean increase is +52%, ranging from 13% to 169%.
·· Considering the more recent period, between 2005 and 2009, the trend is still toward
a general increase (mean = +24%), with only one country (Luxembourg) maintaining
the same activity, already belonging to the highest values, close to 5 PC per 1000
inhabitants. The trends for other countries are as follows: Czech Republic (+30%);
France (+17%); Ireland (+34%); Latvia (+64%); Poland (+33%).
As all the recent studies devoted to the use of blood components show that most platelet
concentrates are used in haematology [1-3], and more precisely in onco-haematology
patients, there is no doubt that this increase is related, at least partly, to the expansion
of heavy chemotherapy and haematopoietic stem cells transplants.

blood and blood components of Human Origin

161

700
600

530

500

415 415

APC

440

400

400

(3 x 10e11)

400 400

APC

330

(4 x 10e11)

263 263

300

222

200
100

Ge

nd
Ir e

rm

la

y
an

a
ni
to
Es

Fr

an

ce

al
ug
rt

nd
la

h

Po

Re

Po

pu

bo

bl

ur

ic

g

0

m

ec
Cz

Countries were asked whether the following factors were taken into account in order to
determine the release price:
·· M
 ulti vs. single component collection: seven countries answered — all negative.
This factor is not taken into account in Czech Republic, France, Germany, Ireland,
Luxembourg, Poland and Portugal
·· A
 ctual platelet content of the PC: Six countries answered: one (France) said “yes”
(i.e. the price is dependent of the actual platelet content of the PC); five (Germany,
Ireland, Luxembourg, Poland and Portugal) said “no” (i.e. the price is not dependent
of the actual platelet content of the PC)
·· L
 eukodepletion: Eight countries answered: four said “yes” (The Czech Republic,
Estonia, France and Poland) and four said “no” (Germany, Ireland, Luxembourg and
Portugal).
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8.5.1 Apheresis platelet concentrates
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8.5
	 Economic aspects:
Release price
structure
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Finally, as an “exercise”, countries were asked to provide the price they would charge
their hospitals for one apheresis PC (APC) with a platelet content of 3 x 1011 or 4 x 1011.
The same question was raised for whole blood derived PCs respectively prepared from 4
BC, 6 BC or 6 PRP. Data was provided in the local money, and after conversion into Euros
is presented in the following figures.
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Countries were asked whether the following factors were taken into account when determining the release price:
·· The technique used (PRP vs Buffy-coat) is taken into account in a single country (Czech
Republic) and not in Germany, Ireland, Luxembourg, Poland and Portugal
·· The number of units from whole blood is taken into account in Estonia and Poland, and
is not taken into account to determine the release price in Czech Republic, Germany,
Ireland, Luxembourg and Portugal
·· The actual platelet content of the PC is taken into account in France, but not in Germany,
Ireland, Luxembourg, Poland or Portugal
·· Leuko – reduction is taken into account in the Czech Republic, France, Ireland and
Poland, and not in Germany, Luxembourg or Portugal.

Lu

8.5.2	Whole blood derived platelets

900

The release price of APC varies by a factor of four between countries (€222 in Estonia vs
€825 in Ireland), and by a factor of five for whole blood derived platelets (€158 in Poland
vs €825 in Ireland).
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8.6	Guidelines for
clinical use of PC

8.7 Conclusion

Seven countries indicated that they have national clinical guidelines, and six provided
information on several items indicated in the following table:
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Since 2005, many changes in platelet transfusion policy have emerged. Among them
we can note the following:
·· A new view of the quality of whole blood derived vs apheresis PC [4,5]
·· The emergence of platelet additive solutions
·· The possibility of organising a prevention policy against TRALI
·· The development of onco-haematology treatments enabling heavy chemotherapy
procedures in older patients that result in a significant increase in the need for platelet
support in these patients.
·· Other factors, not explored in the survey, could also contribute to the important
increase in PC use, such as the development of various surgical procedures in older
patients, with a significant proportion of them taking anti-platelet drugs.

Content of guidelines

Malta

Czech
Republic

Poland

specific clinical indication
of apheresis PC

no

yes

yes

yes

yes

no

specific clinical indication
of whole blood recovered PC

no

no

yes

no

yes

no

irradiation of PC

yes

yes

yes

yes

yes

yes

CMV transmission
prevention policy

yes

yes

yes

yes

yes

standardization of
therapeutic dose
(prophylactic transfusion)

Moreover, as shown by the development of clinical guidelines in many countries in recent
years, it is clear that there is a trend to better control the clinical use of platelets.

no

no

yes

yes

no

standardization of platelet
count threshold for prophylactic transfusion

yes

no

yes

yes

yes

no

definition of refractoriness
to platelet transfusion

no

no

yes

yes

yes

yes

Finally, there is a point that remains weak in most countries (9 out of 11 in our sample of
responding countries): the outdate rate remains much higher than for red cell concentrates. We can hope that the experience and practices of those few countries that seem
to better control their inventory and better manage their “platelet supply chain” may in
future be shared with all the others. The European Blood Alliance is currently involved in
benchmarking these practices and helping to improve them, for the benefit of patients,
donors and healthcare providers.

management of refractoriness to platelet transfusion

no

no

yes

yes

platelet transfusion
indication in general surgery

no

no

no

yes

platelet transfusion
indication in cardiac surgery

no

no

no

yes

platelet transfusion
indication in neuro surgery

no

no

no

yes

platelet transfusion
indication in massive
transfusion / trauma

no

no

no

yes

European
Blood
Alliance

France Estonia

Germany

The survey we conducted, although far from being exhaustive with regard to the number
of participating countries, significantly reflects this evolution.

yes

yes
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09. BLOOD

TESTING:
DEVELOPMENT
OF NEW TECHNOLOGIES

9.1 Introduction
In recent years, the tremendous development of the human genome study has led to
new methods and concepts which have revolutionised medical biology by opening large
avenues for predictive and diagnostic medicine. The first step was a genomic era, characterised by sequencing the entire genome from humans and those from several living
species used as models (yeast, amoeba, green alga, drosophilia, mouse, etc.). This was
followed by a post-genomic era, in which it became also obvious that extensive studies
of gene products (transcriptome and proteome) are essential to the understanding of
molecular mechanisms underlying cell architecture and function in normal and pathological conditions. Similarly, interactions between proteins (interactome) and those from
cellular metabolites (metabolome) should further extend our knowledge of cell functions.
Such studies represent a significant source of progress for numerous fields in biology
and medicine, including blood transfusion.

9.2	Genomics
9.2.1 Blood Group Genotyping Of Donors And Patients

At the level of the gene, the molecular background of human blood groups is now comprehensively described and currently, on a massive scale, commercially available platforms
are capable of delivering blood group genotyping. Such systems are a prerequisite for
the proposal that high throughput genotyping systems will complement (rather than
replace) standard serological typing of blood units.
Potential target patient groups and corresponding matched blood donors for extended
typing using DNA-based approaches can be defined. The testing systems currently
available are merely a “stop-gap” and eventually next generation or “next-next” (single
molecule) sequencing will allow the rapid and cheap determination of all blood groups
and other genetic polymorphisms.
A. Molecular background of blood group antigens

The ISBT nomenclature committee has defined over 300 blood group antigens, and has
classified the majority of these into 30 different blood group systems [1-3]. Almost all
clinically significant blood group systems and their alleles have been defined genetically
(http://www.ncbi.nlm.nih.gov/gv/mhc/xslcgi.cgi?cmd=bgmut/home). Most blood group
polymorphisms are defined by single nucleotide substitutions (SNPs) causing codingregion changes of genes encoding blood group active polypeptides. One such example
is the Kell (K1) polymorphism which is caused by a C698T SNP in exon 6 of the KEL gene
causing a Thr193Met amino acid exchange in the Kell glycoprotein.
Some systems, however, such as ABO and RH, are inherently complicated at the level
of the gene which makes approaches to genotyping more technically challenging. Thus,
whilst Rh serology is complex and often very technically difficult, ABO serology is not and
does challenge the proposal that genotyping technology could directly replace serology
in front-line blood group antigen testing.
ABO is, by far, the most clinically significant blood group system which is due predominantly to the existence of preformed antibodies in all but AB group individuals. In terms
of serological determination of ABO status, this is comparatively simple, cheap and
efficient. There has been much debate as to whether genotyping for ABO is worthwhile,
as there are large numbers of ABO alleles that cause blood group O and variant A and B
phenotypes. Mutations in the ABO gene, which encodes a glycosyltransferase that catalyze addition of either N-acetylgalactosamine (A-transferase) or galactose (B-transferase)
onto developing carbohydrate moieties, can lead to nonsense or missense inactivating
mutations in the enzyme. Over 60 such O alleles exist [4].
The RH system is the most complex of blood groups at the genetic level (for reviews see
[5-7]) and many variants have been identified (http://www.uni-ulm.de/~wflegel/RH/).
This is due in part to the tail to tail arrangement of the two RH genes on chromosome 1
(RHCE and RHD). The two genes appear to interact on a frequent basis with gene conversion producing RhD variants and D-negative genotypes.
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Coupled with this phenomenon, there are frequent point mutations in both RHD and
RHCE genes producing partial D, weak D and D-negative phenotypes (RHD), CW and CX
antigens and RHCE variants (RHCE). In certain partial D phenotypes, hybrid RHD-RHCERHD genes are present, which are likely to have been generated by gene conversion
events. These genes can be difficult to detect using standard SNP-based genotyping
and require an “exon scanning” approach where all RHD exons are analysed simultaneously and “drop out” of certain exons detected and scored against known hybrid partial
D alleles. The situation is complicated yet further by the fact that in certain RH alleles
only part of the exon is converted (for example in the r’s type 1 phenotype).
B.	Potential target groups and genotyping scenarios

Blood group genotyping was initially applied to situations where it was dangerous to
obtain blood for serological typing. This was the case in antenatal testing, which for
decades had been used in the clinical management of haemolytic disease of the fetus
and newborn (HDFN). In this instance, the predominant blood group system required for
investigation was Rh (in particular D), but to a lesser extent Kell and Duffy genotyping
is performed. With the advent of safe maternal plasma-based genotyping [8], RHD was
one of the first completely non-invasive genotyping tests to be introduced in prenatal
testing. Now, it appears most likely that all RhD negative women in certain countries
in Europe will have their fetuses typed prenatally in order to determine which of them
requires treatment with prophylactic anti-D [9-11].

Vulnerable patient groups

Sickle cell disease (SCD) patients often are transfusion dependent which gives them a
bearable value of life. However, routine blood transfusion can lead to alloimmunisation
to minor blood group antigens. As a consequence, alloimmunisation to incompatible
blood group antigens can be potentially life-threatening and complicate the clinical
management of these patients.
It makes good sense, therefore, to comprehensively genotype SCD patients and select
antigen-negative units for transfusion wherever possible [13]. Stem cell transplant
patients are prone to rejection, and care must be taken to match their blood group
as closely as possible with respect to the graft. During the period of engraftment, the
patients are very often transfusion-dependent, and, therefore, close matching of this
blood is required.
C. Blood group genotyping or serological phenotyping?

It is a matter of debate as to whether DNA-based typing of blood group status will eventually replace serological phenotyping as the default method in blood banks [14]. There
is little doubt that genotyping will occupy more prominence in routine blood grouping
in the future than is the current practice. Whether it will completely replace serology,
(which for ABO typing in particular is cheap, robust and reliable), is doubtful in the short
term. However, it is the author’s opinion that the widespread acceptance of genotyping
in clinical genetics should make that transition in transfusion medicine.

At the blood bank

Presently, and for the foreseeable future, routine blood typing will be performed using
serological reagents. This is especially true for ABO typing where a large number of O
alleles complicate approaches to genotyping. In contrast, serology using anti-A and anti-B
is cheap and robust. Nevertheless, there is some strong argument for the introduction of
genotyping on a mass scale, perhaps at first as a “hybrid” mode. Genotyping, in particular
for Rh will be able to accurately identify variant D units (quite possibly wrongly serologically
defined as D-negative), detect CX and CW positive units, define Fyb weak units and predict
other antigens difficult or impossible to define using serological reagents.
Donation of weak or partial D units and transfusion into D-positive patients does not
necessarily represent a risk, as the only immunogenic stimuli will be to low frequency
antigens carried by such D variants (e.g Tar and DVII, Goa and DIV, BARC and DVI) which
are unlikely to produce an antibody of clinical relevance during repeated transfusions
(unlikely with D variants).
For routine blood donors, it may make good economic sense to comprehensively genotype this cohort, as their reliability will ensure a consistent supply of this blood. This will
streamline the management of blood donation, eliminate repeat testing and instantly
identify antigen-negative units within the blood bank, and thus greatly enhance electronic cross matching.
It would also be of great benefit to genotype donors that may aid vulnerable patient
groups (see below), and developing cohorts of donors with African ancestry may facilitate this. Some studies have advocated the use of molecular RHD typing to assist the
quality control of D-negative units in blood banks [12]. This will eliminate potentially
risky RhD variant units from the D-negative donor pool that have failed to be detected
by serological reagents.
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An often quoted statement that is critical of blood group genotyping is that “genotype
does not correspond to phenotype”. This statement is misleading, as a given genotype
must always have a corresponding phenotype. It is true, however, that some variants are
not be detected by current genotyping technology. This situation will lead to an incorrect
call by genotyping, but this is due to simple lack of knowledge rather than an inherent
flaw in the ability of genotyping as a discipline. As blood group genotyping evolves into
perhaps massive parallel sequencing as the prime method of choice, these new alleles or
de novo mutations will not be invisible, and will invariably lead to robust discovery mode
genotyping or “genotype to phenotype” based approaches. In this scenario, serology
would play a supporting role to genotyping to confirm a predicted phenotype.
Although there has been a movement forward in the implementation of blood group
genotyping, it must be progressed with necessary caution. It is imperative that largescale studies are carried out to determine the accuracy and economic viability of blood
group genotyping: a direct and frank assessment of the accuracy above and beyond
serological testing must be made.
D.	The current technical platforms - Blood group genotyping
on “gene chips”

Genotyping can be performed on several plateforms exploiting different techniques,
although all used polymerase chain reaction (PCR) of the targeted DNA as a first step.
Technologies to handle amplicons may include nucleic acid hybridisation on various
supports (glass, plastic, beads), oligonucleotide primer extension, and size/charge determination, or a combination of them. More recently, highly flexible fluidic microarray
systems have been introduced (Luminex, Biotrove). Several reviews outline these technical advances and discuss their application in the field of blood transfusion [15-18].
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Bloodgen project and BLOODchip

The commercially available high-throughput DNA-based typing platform BLOODChip
(Progenika, Vizcaya, Spain) has been developed by a consortium of European laboratories (Bloodgen project, www.bloodgen.com) for blood group genotyping purpose [19].
The testing platform comprises a multiplex PCR amplification of genes encoding the
major clinically significant ABO, RHD, RHCE, KEL, FY, JK, MNS, CO, DO, DI blood group
alleles. These PCR products are labelled with a fluorescent dye and fragmented and then
hybridised to a gene chip, comprising multiple copies of probes attached to a glass slide.
Based on an algorithm that defines the strength of hybridisation as being positive, negative or heterozygous for an allele, software uses this allele-specific hybridisation approach
to score the blood group genotype. Clinical trials have proved that BLOODchip is significantly superior in accuracy to serological typing, and, in particular, is much more accurate
in correctly typing FY and MNS systems and identification of D variants. BLOODchip’s
main advantage is to handle genotyping almost all known D variants. Human platelet
antigen genotyping (HPA1-11 and 15) is also available.
Bioarray HEA chip

Virtually in parallel to the development of BLOODchip, Bioarray solutions of Warren,
New Jersey USA developed a bead-based genotyping platform for “human erythrocyte
antigens” or HEA beadchip system. The system (HEA version 1) includes testing for the
major clinically significant alleles of the MNS, KEL, FY, JK, DI, CO, DO, LU, LW, SC and HbS
[20,21]. HEA-1 does not include testing for Rh or ABO alleles, although kits for RHD and
RHCE typing are in development and will soon be available.
Technically, the system involves the amplification of PCR products that encompass each
blood-group specific SNP, the denaturation of each PCR product and hybridisation to a
probe which is covalently attached to a colour (dye) coded bead. SNPs are then identified
by performing a short extension reaction and the labelled bead and attached extended
products are identified after separation of the beads on an array. The main advantage of
the Bioarray HEA system is throughput and has become adopted by many laboratories
as an adjunct to serological testing.
Beckmann-Coulter Genome Lab SNPstream

This commercially available system includes a multiplex PCR followed by single-base
extension reaction using allele-specific, tag-specific oligonucleotide primers designed
to flank the SNP of interest, and fluorescent ddNTPs. Labelled extension products are
hybridised to microarrays grafted with oligonucleotides complementary to the primer
tags and analysed on a laser imager. Detection of RHD SNPs, RHCE, S/s, K/k, Kp(a/b),
Fy(a/b), FY0 (-33 promoter silencing polymorphism), Jk(a/b), Di(a/b) have been reported,
as well as platelet antigen genotyping [22,23].
Fluidic microarrays

−− Luminex technology							
The Luminex xMAP technology (Luminex Corp, Austin, USA) is already in use for other
nucleic acid detection, including HLA genotyping [24]. It was been recently adapted for
MNS, KEL, FY, JK, CO and LU blood group genotyping [25]. The technique is based on
the use of color-coded polystyrene beads with a unique spectral signature chemically
grafted with allele-specific oligonucleotides. Fluorescently labelled amplicons generated in multiplexed PCR of DNA samples carrying the targeted SNPs are captured by
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the appropriate beads which are interrogated individually in a rapid flowing stream
by two separate lasers of a Luminex 100 analyser.
−− B
 iotrove Nanofluidic OpenArray						
The OpenArray platform (Biotrove Inc, Woburn, USA), is based on high throughput
PCR conducted in OpenArray microplates with 3072 through-holes pre-arrayed with
primers and probes targeting a unique SNP and designed to analyze 33 nl DNA reaction
volumes. Application for RH (E/e), KEL, Jsa/b, FY, FY0, JK, LU, DO, JOa and HY blood
group genotyping has been recently published [26].
Of note, the two fluidic techniques are very flexible, particularly for the insertion or
removal of any SNP.
Other technologies

−− Applied Biosystems SNaPshot						
The method is based on multiplex PCRs to generate amplicons encompassing the SNPs
of interest, followed by a single-base extension assay to incorporate fluorescentlylabeled ddNTPs into a primer probe annealed next to the target SNP. Fluorescent
extension products are size-separated by capillary electrophoresis and quantified.
Applications of the ABI SNaPshot system indicating its viability in molecular blood
grouping have been published for the detection of MN, S/s/U-/U+var, K/k, Kp(a/b),
Fy(a/b/bw), FY0 (-33 promoter silencing polymorphism), Jk(a/b), Sc1/Sc2, Di(a/b),
Co(a/b) and Yt(a/b) [27,28].
−− Mass spectrometry							
Mass spectrometry has been used for fetal blood groups RHD, Kell and HPA genotyping from cell-free DNA present in maternal blood [29-31]. After a multiplex PCR to
generate amplicons overlapping the desired SNPs, oligonuleotides primers bound
adjacent to SNP positions are used to generate allele-specific single base extension products using a cocktail of unlabelled ddNTPs. In the mass spectrometer, the
extension products are spotted on a silica-based chip array matrix and a desorption/
ionisation process initiated by laser pulses (MALDI, matrix-assisted laser desorption/
ionisation) creates ionized gas-phase DNA molecules that are accelerated in an electric
field and the time-of-flight (TOF) of the molecules through a vacuum chamber to the
detector is monitored. The time-of-flight is proportional to the masse-to-charge ratio
(m/z) of the particles which can easily discriminate products differing by a single base.
Identification of products is made through a reference database. The instrumentation
is expensive and most likely limited to specialised centres handling a large number
of samples for SNP analysis.
E.	N ext generation (Next-Gen) and “Next-Next” generation
sequencing and blood grouping

In our opinion, all genotyping for blood groups will, in the future, be performed by
high-throughput sequencing, otherwise known as “deep sequencing”. At present, this
technology involves sequence determination in a massively parallel format, and while it
yields relatively short sequence reads, it generates millions of them [32-34].
Commercially available systems include those produced by 454, Solexa and Applied
Biosystems (SOLiD). The implementation of such systems for routine blood group genotyping is currently hampered by cost and throughput, but there is no doubt that this
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situation will change with newer technologies coming on stream. This will lead to cheaper
higher throughput systems with more effective bioinformatics.
Furthermore, DNA sequencing systems is in development: known as single molecule
systems, nanotechnology is able to detect the real-time generation of DNA sequences.
First, single molecule sequencers (Helicos, Pacific Biosystems) can generate 100Gb of
DNA sequence per hour (equivalent to a diploid human genome sequence every four
minutes). Such machines will greatly reduce the cost of genome sequencing and it may
well be economically viable to sequence many human genomes (primarily for assessment
and study of diseases). Routine blood donors may fit in this category.
The advantages that sequencing for predicted blood group can offer is, of course, that
the process, by definition, defines unknown blood group alleles, and is not inhibited
by what SNPs are selected in the assay, only by what region of the genome is covered.
9.2.2	Nucleic acid testing methods to improve blood safety

The description of the ABO blood group system was an enormous milestone for making
transfusions of whole blood or blood components feasible and safe for a broad range of
indications. Blood components are needed for the successful treatment of many diseases. However, the adverse side effects, like infections, were (and still are) potentially
problematic, often causing severe life-threatening disease.
To avoid infection, the most critical point is the diagnostic window period [35]. This is
defined as the time period between the start of an infection and the first opportunity to
recognise the infection by diagnostic testing. Shortening the diagnostic window period
has been the focus of the last three decades of transfusion medicine. Therefore, many
general safety procedures were implemented in blood donor screening, including critical
donor selection [36], a donor self-exclusion opportunity [37], the storage of quarantined
plasma and the development of new screening systems like nucleic amplification technology (NAT).
Blood donor screening for pathogens NAT can be divided into four groups:
i. transfusion-relevant pathogens that are generally tested for in many countries
(HBV, HCV and HIV-1)
ii. transfusion-relevant pathogens that are tested for only in some countries with
special circumstances (WNV, HAV, B19V, Chikungunya virus and HIV-2)
iii. pathogens that are probably transfusion-relevant but that are currently not indicated
as special risks for blood transfusions and not tested for in blood donor screening
programmes (SARS CoV and Influenza viruses)
iv. bacterial screening by NAT.
Blood safety was significantly improved by the introduction of NAT systems through the
reduction of the diagnostic window period, especially for transfusion-transmitted virus
infections. Nevertheless, the new technologies are not risk free [38].
A. Current technologies

The methods for screening of transfusion-transmissible infectious agents in donated
blood have improved over the years at a somewhat unsteady pace, by including new
molecular biology technologies and automated devices. For instance, since its introduction
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in the blood testing technology, the enzyme-linked immuno assay (ELISA), generally performed under a 96-well format, have benefitted from constant technological evolution,
leading to quality improvement. The assay has, to some extent, adapted to automated
devices for the screening of large numbers of samples.
But the major step forward in blood screening over the past years has been the introduction of the PCR technology for direct detection of viral genomes, such as HIV RNA, HCV
RNA and HBV DNA. Today, this technology enables the detection of very low levels of
viruses in a biological sample, and it improves both sensitivity and specificity.
Nucleic acid amplification technology (NAT) can be performed on individual donations
or on pools and be fully automated. The risk of transmission through transfusion of a
well-recognised virus has become minimal because of donor screening and testing, and
it is solely associated to donations collected during the window period (short period after
contamination during which markers of infection are not yet detectable in the blood).
The challenges now lie rather in the detection of emerging pathogens, such as West Nile
or Chikungunya viruses. These challenges can be overcome by including new devices and
innovations to the current techniques.
B. Blood donor screening by NAT worldwide

All over the world, blood donor services are responsible for releasing life-saving blood
components for many kinds of different therapeutic strategies. Therefore, some countries
centralise all blood donor screening tests in one or two laboratories. These test centres
have to screen up to 10,000 samples per day.
Analysing such a large number of samples by NAT daily is a big challenge. Therefore,
pooling procedures were developed to reduce the total number of samples. Countries
like Japan started in 1999 with mini-pools of up to 50 samples per pool for HBV, HCV and
HIV-1 [39]. Other countries like Germany developed a mini-pool NAT (MP-NAT) system
with up 96 samples per pool [40-42]. After the pooling process, high-speed centrifugation
is used to enrich viruses to the bottom of a centrifugation tube, followed by a manual
extraction procedure using chaotropic salts [43].
At the beginning of blood donor screening by NAT, no commercial systems were available.
Therefore, blood banks developed their own “in-house” systems to improve blood safety
by this new technology [40,43]. Now, after more than ten years of experience with NAT,
the situation has completely changed. Fully automated barcode-controlled NAT systems
based on bead extraction technologies are on the market and make the introduction of
these screening systems as easy as blood donor screening for antibodies.
More and more countries have already implemented NAT in blood donor screening or are
currently in the process of implementation. The introduction of NAT systems into blood
donor screening was able to reduce the diagnostic window period to only a few days for HCV
and HIV-1. Many countries currently have approximately 10 years of experience with NAT.
Starting with “in-house” PCRs, the methods are currently CE-certified or FDA-approved.
Most countries use fully automated NAT systems, and their handling is currently as easy
as using serological systems. With these automated systems, the pool size is reduced to
six samples per pool or even to ID-NAT. Only Germany, Austria and Luxemburg continue
to screen blood donor samples in mini-pools, with a maximum pool size of 96.
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Blood donor screening by NAT for at least HIV-1 and HCV has been, as far as is known,
implemented in the USA, Canada, parts of Brazil, Spain, France, the UK, Denmark,
Germany, the Netherlands, Belgium, Greece, the Czech Republic, South Africa, Ghana,
Luxembourg, Switzerland, Italy, Japan, parts of China, Australia, Poland, Norway, Finland
and New Zealand.
Based on the very low incidence of HIV-1 and HCV in their donor population, Sweden
decided to stop blood donor screening by NAT. Although such screening is able to reduce
the diagnostic window period and improve blood safety, it is still at risk of producing false
negative test results due to genomic mutation within the primer and probe binding region.
To diminish this risk, manufacturers of NAT screening system were advised to develop
screening systems with an amplification of at least two genomic regions (dual targeting).

barcodes. The same device can be generated for the detection of pathogen-associated
proteins by the association of specific monoclonal antibodies to nanoparticles. Recent
studies have demonstrated the feasibility of such devices, in particular, for the detection
of the hepatitis B, Ebola, or human immunodeficiency viruses.
Other types of nanoparticles, such as fluorescent nanocrystals, may have future application in blood screening technology [48]. Fluorescent nanocrystals are inorganic
semiconductors of nanometric size, made of cadmium and selenium, which, in response
to UV light absorption, become fluorescent with a narrow spectrum of emission. The
emission wavelength is dependent upon the chemical composition and size of the
nanocrystal, offering the possibility of designing a large array of nanocrystals that cover
the entire color spectrum. Nanocrystals can be functionalised with specific DNA or protein
probes, and through excitement with a single source of UV light, markers associated to
each color-specific nanocrystal can be easily quantified.

C. NAT alternatives

Within the last five years, new combination assays for the parallel detection of antigens
and antibodies were developed for HCV and HIV, respectively. Barbara et al [44] compared the analytical sensitivities of different assays. The optimised antigen test for HCV
requires an additional three days for the diagnostic window period compared to NAT. The
best combo test was reactive at five days after NAT. Such data will be comparable for
HIV. These data clearly demonstrate that blood donor screening by NAT will reduce the
diagnostic window to a minimum. If NAT technology cannot be implemented, a combo
test could be a fairly good alternative to improve blood safety and should be, in these
cases, considered to be the preferred state-of-the-art method.
D. Future technologies

It is expected that scientific and technological developments will keep bringing new
technologies to blood screening programmes, especially for better detection of new
or emerging viruses [45]. The advent of nanotechnologies is a prime example of such
promising evolution.
Nanotechnologies are based on devices that are amenable to physical chemical and
biological designs at the nanometer range [46]. Nanostructures are assembled at the
molecular scale, thereby allowing a major step forward in the progression toward miniaturisation of screening assays. Through the use of nanotechnologies for blood screening,
detecting a single infectious particle in a biological sample now becomes a foreseeable
possibility. A number of nanodevices have been developed already, such as fluorescent
nanocrystals or quantum dots, gold nanoparticles, magnetic nanoparticles.

Another technology, with potential application in blood screening for pathogens is called
lab-on-chip system. It consists of microfluidic systems integrated on a chip, including microcanals and reservoirs, and is designed to carry out complex reactions. It may
include gold nanoparticles for direct detection of a biological marker with a specificity
equivalent to conventional ELISA, and it has the potential for detecting biomarkers at
very low concentrations within a biologic sample.
Bio-barcodes can also be integrated into a microfluidic chip for better automation and
multiplex detection of viruses or virus-specific antibodies. Future microfluidic platforms
may be designed to automatically collect, concentrate and purify target markers in addition to conducting the detection reaction.
One can expect these new technologies to make a significant impact on the efficacy
and safety of blood screening for infectious agents. The pace of this evolution is as yet
uncertain, but it clearly tends to evolve toward increased miniaturisation of blood test
devices for higher throughput – and better cost-effectiveness – with improved sensitivity and specificity.

The bio-barcodes technology is a good example of the possibilities offered by nanotechnologies. It is based on the association of magnetic and gold nanoparticles [47].
For the detection of a given target molecule, for instance, a viral nucleic acid, dedicated
magnetic particles are covered with oligonucleotide probes specific for the target nucleic
acid sequence. The gold particles bear oligonucleotides that are complementary to a
distinct sequence of the target nucleic acid, and also to multiple copies of non-viral
oligonucletides that serve as barcodes.
After incubation of a biological sample in the presence of the magnetic and gold nanoparticles, the complexes consisting of magnetic beads - viral DNA - gold beads are captured
in a magnetic field, and the identity of the viral DNA is revealed through reading the
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9.3	PROTEomics
Although the human genome is composed of 25-30,000 genes, current estimates suggest that at least 300,000 proteins, including their isoforms and post-translational
modifications, can be expressed from these genes. In the post-genomics age which
followed that of genomics, all possible cellular gene products (RNA and proteins) are to
be extensively analyzed and characterised. The large-scale analysis of the entire collection of mRNAs, which targets the active genes in a given cell, defines the transcriptome,
whereas analysis of all proteins, defines the proteome. Both analyses are dependent
on environmental factors, developmental or growth conditions, drugs, stress and more
generally, physiological and pathological status.
A. Transcriptome and proteome

The most widely used technique for transcriptome analysis relies on the use of DNA
microarrays on which all cDNA (or oligonucleotides) to be analyzed are spotted at high
density on a solid support. Microarrays are next hybridized with mRNAs (complementary DNA labelled with a tracer, generally a fluorescent dye) extracted from cells or
tissues under study and hydridisation products detected by fluorescence are analyzed
as described above for genotyping.
High throughput sequencing of all possible transcripts is another technical option not
limited by the choice of oligonucleotides (or cDNA) spotted on microarrays. In most
instances, comparative studies are performed, for instance, by analyzing expression
levels of cell transcripts before and after treatment with a drug or an inducer of cell differentiation. Real-time quantitative PCR analysis is often used as a validation tool of
the results derived from DNA microarrays.
Proteomic analysis is more complex as it requires detection of isoforms and post-translational modifications (glycosylation, phosphorylation, acylation, ubiquitination, etc.)
of proteins present in a wide range of concentration. Qualitative analysis, which lists
the expressed proteins at a given time in a given cell or tissue, can be performed by
approaches comprising several steps such as: (i) extraction of protein components from a
biological fluid or homogenous population of cells, (ii) separation/purification of proteins
by 2D gel electrophoresis (according to mass and isoelectric point) or high-performance
liquid chromatography, (iii) identification and characterisation of each protein by mass
spectrometry.

Another challenge is the dynamic range of proteins in the sample, as concentrations may
differ by several orders of magnitude from one protein to another. For instance, in red
blood concentrates (RBCs), Band 3 is about 2,000 more abundant than CR1. To overcome
this problem, purification steps to deplete abundant components can be introduced
(chromatography, differential expression, combinatorial peptide libraries etc.), but this
may potentially remove minor components.
To the qualitative feature of these studies, one should add a quantitative dimension
to appreciate the expression level of proteins, but more complex techniques have to
be performed (for instance, the use of stable isotope-modified peptides). Overall, proteomic science is rapidly growing but the cost and complexity of these technologies and
instrumentation still represent limiting factors and call for collaborative strategies for
their development.
B.	Proteome and transfusion medicine

Proteomic analysis has many applications in all area of biological sciences and medicine
as it is a powerful tool for studying the structure and functions of proteins and their
interactions, cell signalling pathways and networks, as well as for searching, identifying
an analyzing systemic disease-associated markers, and monitoring the impact of toxicity
and drug therapy on cellular systems [49].
Several applications under development in transfusion medicine have been published
in special issues of the Journal of Proteomics [50] and Blood Transfusion [51] and in
several reviews [52-54]. Current topics, focus on the following analyses: (i) cellular blood
constituents or derivatives including haematopoietic stem cells, and blood components
derived from plasma or recombinant technology, (ii) changes in biological fluids or blood
cells under various physiological and pathological conditions (sickle cell anemia), (iii)
changes that accompany storage and ageing of blood cells, (iv) composition of microparticles released by various blood cells undergoing apoptosis and membrane-remodelling
as markers of cell activation or degradation and as transcellular effectors; (v) adverse
events associated with transfusions (pro-inflammatory or immunosuppressive effects,
TRALI, platelet and vascular endothelial cell « response » by the recipient, release of
bioactive mediators, pro-coagulant effect of microparticles, non haemolytic reactions,
etc), (vi) alteration pattern of plasma proteins and cell damages caused by pathogen
reduction techniques.
Other important applications include monitoring the quality of blood products as part
of the quality-control process to check the identity, purity, safety and potency of blood
components for better clinical applications.

In this technique, peptides derived from proteins by partial proteolytic cleavage are
separated according to their mass-to-charge ratio (m/z). Current methods include the
generation of gas-ions by electrospray ionisation (ESI) or matrix-assisted laser desorption/ionisation (MALDI) of molecules before ion separation by either space (ion trap) or
time (time-of-flight, TOF) in the mass analyser, and recording the number of ions at each
m/z value. A frequently used technique for protein and peptide sequencing is tandem
mass spectrometry (MS-MS) which separates compound fragments by magnetic field
followed by identification by mass. Peptide identification in the sample is made in silico
using bioinformatics and specialised softwares by comparison with computerised peptide
spectrum of proteins present in databases. The purity of products submitted for analysis
is critical to avoid contaminants.
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10. HOSPITAL

AND BLOOD
ESTABLISHMENT
RELATIONSHIPS
AND RESPECTIVE
ROLES

10.1 Introduction
In-hospital patients mostly are at the heart of the transfusion medicine activities, all
aimed at providing them with the missing vital blood component(s). This patient-centred
vision leads to conceiving all transfusion medicine activities as a “blood supply chain”,
starting with patients’ needs and ending with transfusion of needed blood components
to patients. This blood supply chain comprises two main sectors: the hospitals – where
transfusion is ordered by clinicians and administered to patients; and the suppliers, from
donors to blood components, usually blood establishments (BE).
Cooperation between hospitals and BEs for transfusion related matters is vital to ensure
that the end user is satisfied with the products and services provided. The customers
of the BEs (or of any blood supplier), which encompass all the actors concerned with
transfusion related matters in hospitals (patients, physicians, nurses) should be satisfied with the products and services supplied by the BE.
A common objective for hospitals and suppliers is also to comply with the requirements
of the Health Authorities. BEs and hospital blood banks operate in highly regulated environments, and have to comply with the requirements of the National Health Authority.
These ensure that patients who require blood transfusion are transfused using the guiding principles of safe, appropriate, effective and optimal use of blood.
Optimizing the use of blood comprises a specific dimension of this particular customersupplier relationship. To achieve these goals for the patients, interaction between the
suppliers and hospital clinicians is essential and each must be aware of the need for
continuous improvement.
This chapter aims at briefly describing the main types of hospital–BE relationships in
Europe, and illustrating the main principles which should guide cooperation between hospitals and BEs for continuously improving the use of blood and securing the blood supply.
We’ll first focus on the quantitative aspects of the optimisation of blood use rather than
qualitative aspects, which have been excellently presented in a manual coming from the
EU funded – EBA promoted study on optimal blood use [1]. The cooperation principles
aiming at optimising blood utilisation will be reviewed in the following order: transfusion
specialist advice (counselling); training and education; blood utilisation monitoring and
benchmarking. Then we’ll describe the key mission of blood supply management requiring active collaboration between blood component suppliers and hospitals transfusing
blood components to patients.

10.2	Main types of
organisation
There are several different models of relationships between blood providers and hospitals.
From the Donor Management in Europe (DOMAINE) survey, issued in 2009 [2], we know
that there are also three main types of organisations.
i. In some countries one National BE distributes all the blood components to hospital
blood banks in which they are stored and then issued to patients in response to
orders from clinicians (Fig. 1);
ii. In a few countries the transfusion activities are all included in hospitals that are
responsible for all activities from donors to patients (Fig 2);
iii. In the majority of countries, the organisation comprises a mix of different types of
bodies that could either collaborate or compete.
Competition could occur when there are one or several commercial organisations.

HOSPITAL

National Blood
Establishment

Blood Bank

Distribution

+ Pre-transfusion
test lab

Issuing

Services:
Patients
MD’s
Nurses...

Figure 1: National BE based Blood supply organisation.

HOSPITAL
Blood
Establishment
+ Pre-transfusion
test lab

Issuing

Transfusion
counselling

Services:
Patients
MDs
Nurses...

Figure 2: Hospital based Blood supply organisation.

In order to avoid confusion, it is important to use the terminology defined in the EU
Directives 2002/98/EC [3] and 2005/61/EC [4].
“Distribution” shall mean the act of delivery of blood and blood components to other
blood establishments, hospital blood banks …It does not include the issuing of blood
or blood components for transfusion.
“Issue” means the provision of blood or blood components by a blood establishment or
a hospital blood bank for transfusion to a recipient. It is synonym of “delivery”, meaning
the process in which blood components are transferred to the clinical area where they
are to be transfused [1].
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Details of the clinical transfusion process vary among the EU member states, but there
are essential steps that are common to most. These are shown in Fig. 3, and more detail
could be found in the Manual of Optimal Blood Use [1].

Assess the patient
and decide
whether to
transfuse

Monitor
the patient

Order the blood
component

Administer the
blood component

Figure 3: Essential steps of the clinical transfusion process

10.3.1 Transfusion specialist advice (counselling)

Pre-transfusion
testing

Patient

Deliver the blood
component

10.3
	 Optimising blood
component
utilisation
The provision of specialist transfusion advice should be available 24 hours a day, every
day of the year, and should cover patient care, such as transfusion support to paediatrics
and neonatology and the care of patients with transfusion dependent and immunohaematological disorders. In addition, advice should be provided for transfusion adverse
events, existing and new product information, correct use and handling of products,
storage procedures, safe and appropriate product use, and advice on consent and risk
management. Support with interpretive laboratory reporting can also result in avoidance
of inappropriate therapies and shorten hospital stay.
Providing specialist transfusion advice is a team effort and can involve the blood centre
consultant, and haematology consultant in addition to the biomedical scientist/technician and transfusion nurse/practitioner. An interesting experience advocating the
importance of providing a team approach has been reported [5].
The author wished to empower the blood bank staff to become involved in querying
decision-making about the use of blood. The method used was that of taking doctors
through agreed algorithms for blood use and providing them with simple decision-support
to determine whether the transfusion was justified or not. This study was successful in
demonstrating the case for using the expertise of the BE staff to promote appropriate
clinical use of blood and assist with monitoring of blood utilisation.
Developing ‘aide-mémoires’, which give advice on the clinical indications for blood components, and offering written literature such as leaflets and posters to hospital staff are
other simple ways of providing practical information and advice around blood transfusion.
In summary: providing specialist advice and expertise to clinicians and other healthcare
practitioners links with education and can have a major impact on transfusion practices
and blood utilisation.
10.3.2 Training and education

Most of the activities of transfusion medicine involve human interventions. As the risk of
transfusion therapy relate mainly to human error, education and training is fundamental
to every aspect of blood safety.
In some EU countries, blood services and hospitals work in partnership to develop training
programmes for professionals involved in blood transfusion. For example, a continuing
education programme in transfusion, including an e-learning resource was developed
by the Scottish National Blood Transfusion Service learnbloodtransfusion.org.uk. The
programme is made available to all NHS hospitals in the four UK countries and also
the Republic of Ireland. In 2006 there were 32,000 registered users and 29,279 staff
had completed module one of the programme using a blended approach of face to face
teaching and e-learning.
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In some cases, a transfusion nurse specialist/ practitioner employed by the blood centre,
but based within the hospital setting in order to support an education programme, was
demonstrated to improve the safety and outcomes of transfused patients [6]. Experience
in one teaching hospital of having such a nurse in place was that this allowed audits of
compliance of ward based nurses with transfusion guidelines followed by dissemination
of the education of blood transfusion. A significant improvement in compliance with the
national guidelines to over 95% in six out of seven of the key recommendations on best
practice was observed 18 months after the initial intervention [7]. This experience has
been repeated in other hospitals in the UK and also has been described in France [8].
Another interesting example and evaluation of continuous education in transfusion for
professionals in hospitals and clinics has been reported by one BE in France [9]. This
blood establishment, in cooperation with the directorate of sanitary and social affairs
of region Auvergne-Loire has set up a proximity based continuous education course for
more than three years. Their teaching experience concerned 127 individual professionals
in eight one-day sessions and 95% gave full appreciation. This experience reached 53%
of the public and private hospitals with transfusion services in the concerned region and
90% of hospitals having blood banks remote from the EFS sites. It is a good example of
a fruitful cooperation between the BE and the hospitals in one region.
Various techniques used to bring about behavioral changes in the transfusion practices
of clinicians, including implementation of transfusion guidelines, audit with feedback,
audit with approval, a new transfusion form and education, have been studied. Tinmouth
et al. [10] reviewed 19 of these studies, many of which involved both blood services and
hospitals. They demonstrated a relative reduction in the number of blood units given
or the proportion of patients receiving transfusions in 18 of the 19 studies reviewed.
Another study compared processes of care and outcomes during the two-three months
periods before and after the introduction of a multidisciplinary quality improvement
intervention [11]. Using the computerized provider order entry, the authors developed an
evidence-based decision algorithm for red cell transfusion in adult intensive care units.
The implementation of this institutional protocol resulted in a significant decrease in
the mean number of red cell transfusions per intensive care unit admission (1.08 ± 2.3
versus 0.86 ± 2.3 units after the protocol, p <0.001). A marked decrease in the percentage
of patients receiving inappropriate transfusions (17.7% versus 4.5%, p <0.001) was also
observed. A similar protocol was assessed by another team for non-emergency blood
transfusions [12]. Although the results seemed to be less successful, the percentage of
inappropriate orders was significantly reduced after conventional education.

processes. Only five responding BEs had received information back from the hospital
customers as to the disposition of the products provided giving information as to when,
(or even if they were) transfused. This lack of information hampers the ability to drive
down the rate of avoidable discards; to determine whether the manner in which the blood
provider manages inventory is optimal for patient safety; or to provide ready access to
transfusion products.
This information gap was also frequently observed in the EU responding countries despite
the EC regulatory obligation for traceability of blood and blood components, from donor to
recipient and vice versa [3,4]. In only a few EU countries effective traceability procedures
exist covering more than 99.5 % of blood components distributed by the BEs, and then
received, eventually stored, and transfused (or unused) in the hospitals. Such traceability
allows closely following the blood component transfusion numbers and rates, and rapid
alert in the case of significant deviation from the current blood component utilisation
and/or guidelines for blood transfusion.
In most countries, the blood component utilisation monitoring is thus limited only to
the components distributed by the BEs, and could not cover the subsequent use of these
products in the hospitals concerned. Nonetheless, the comparison of this national data
for blood use regularly shows a wide inter-country variation. As an example, in 2008
in Europe, the number of red blood cell concentrates (RBC) used per 1,000 population
averaged 41 and ranged from 19.5 to 60.0 [14]. This wide variation most probably could
not be attributed to large differences in the numbers of patients needing transfusions
between countries. It stimulated several countries to benchmark the transfusion practices and blood component utilisation between the hospitals of a given country, and also
according to diagnostic related groups (DRG).
The methods used for this specific benchmarking share the following common characteristics. They use existing electronically based registers to describe transfusion practices
from local to national levels: hospital, laboratory and administrative patient registers
and BE registers. The objective of such an approach is to create a basis for decision,
audit, and education regarding best practice; for cost benefit analysis; and for long-term
planning of blood collection.
The experiences of Denmark [15,16], Finland [17,18], Belgium [19] and Austria [20],
showed that development of a sustainable system that provides information about the
clinical use of blood by relating blood utilisation to DRGs, with existing computerized
databases, is a powerful tool to monitor the blood utilisation. This approach can help
by identifing variations in practice and encouraging clinical review of blood use: all these
studies demonstrated high inter-centre variability in RBC transfusions.

10.3.3 Blood utilisation monitoring and benchmarking

BEs within EU countries aim to provide a life-saving service by ensuring an adequate supply
of safe blood. But in addition, BEs should regularly provide each local hospital with the
number of blood products issued and, in return, each hospital should provide the blood
centre with the number of actual transfused blood products and the number of unused
blood products, either returned to the blood centre or destroyed for any reason.
A recent international survey [13], involving 37 organisations distributing 30 million
blood components in 30 countries, has shown that many providers had only one end of
the rope: that which is attached to the inventory around the production and distribution
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Recently this inter-hospital benchmarking has been further refined down to inter-clinician
benchmarking of blood use, in association with cost impacts [21]. For example, the RBC
transfusion practice among orthopedic surgeons who perform total hip arthroplasties
(THAs) has been shown to be highly variable, ranging from a few surgeons who rarely
transfuse RBCs to others who routinely transfuse most of their patients with large numbers of RBCs.
Graphs plotting all surgeons who perform THA surgeries by the mean number of RBCs
that are transfused per patient help in identifying the surgeons who repeatedly transfuse
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Mean number of units per case

large quantities of RBCs and provide specific feedback and education to these “outliers”
when they see how they compare to their peers (Fig. 4). Hospital transfusion committee
meetings usually offer good opportunities to share this kind of experience, to promote the
optimal use of blood, and assess the effectiveness and efficiency of corrective measures.
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Although optimising blood utilisation, as developed above, greatly impacts both patient
safety and blood supply security, the blood supply management (BSM) itself is the top
mission exerted both by BEs, supplying blood components, and hospitals, storing, delivering, prescribing and transfusing blood components to patients, to make safe blood
supply available for patients. This subject has been investigated by a working group of the
Committee (partial agreement) on blood transfusion of the Council of Europe (CD-P-TS,
TS003 WG), with the objective to help countries to assess and improve their BSM.
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Figure 4: “Bubble graph” plotting surgeons performing total hip arthroplasty surgeries by the frequency
with which they transfuse RBCs to their patients and the mean number of RBCs that are transfused
per patient (courtesy M. Yazer, ref. 21). 						

As preoperative anemia is a major risk factor for requiring perioperative allogeneic RBCs,
as advocated by World Health Assembly resolution [22], patient blood management is
another complementary way to optimise blood use in patients needing elective surgery,
with a sufficient length of time between the scheduling of the surgery and its actual date.
This permits the diagnosis and, when appropriate, treatment of preoperative anaemia,
the frequency of which has been found to be high in general populations, around 27 –
30.4 % [21,23].

Based on a review of the literature and current members’ experiences, the CD-P-TS WG
confirmed that information on blood component use received back from hospitals was
missing for the majority of BEs. This observation and an analysis of the main factors
affecting blood supply led the WG to conceive the BSM as a real process with the following steps for RBC supply management:
i. assess past hospital RBC use for patients
ii. establish a forecast for overall annual supply (BEs) and use (hospitals)
iii. establish annual blood collection program (BEs)
iv. weekly balance RBC use and supply in both BEs and hospitals
v. review and update the patients’ RBC needs and their satisfaction.
Starting from this process definition, the TS003 WG elaborated a methodological
approach including an analysis based on a self-assessment questionnaire to help countries, and particularly BEs, to identify the gaps between their present situation and an
optimal BSM, and elaborate appropriate measures.
A survey using this questionnaire has been performed in the Council of Europe countries
and observers (Australia, Canada, New Zealand, and USA). A symposium organised by the
Council of Europe with interested parties, in October 2012, has allowed the presentation
and discussion of the results of the survey, and initiated the elaboration of recommendations. The follow up work after the symposium will lead to a Council of Europe manual
on BSM with the following content: i) finalised results of the survey; ii) report of the
symposium; iii) international “good practices of BSM”. The manual is scheduled to be
published in 2013.
The main outcomes from the symposium agreed by all participants was to use the survey
questionnaire, after a few modifications, as a self-assessment tool, and to present
modalities to improve collaboration between hospitals and BEs, as a key factor for continuous improvement of BSM. Sharing expertise on emergent “vein to vein” IT tools will
certainly help to improve both collaboration between BEs and hospitals, and optimise
the BSM process.
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10.5
	 Conclusions
Close cooperation between hospitals and BEs is essential to ensure that hospital clinicians are supported to deliver best transfusion care to patients. There is evidence to
show that monitoring blood use, transfusion counselling, teaching and education of
healthcare professionals can all achieve significant transfusion practice improvements
and optimisation of blood utilisation. The use of the tools presented and illustrated in
this chapter should be encouraged.
Improving the blood supply management in European countries is another major goal,
also requiring more cooperation between BEs, hospitals and end users to guarantee the
ongoing development and implementation of innovative solutions for optimising the use
of blood to ensure that the blood supply is maintained and improved. In this perspective,
developing a BE – hospital partnership will first benefit the patients and also all involved
stakeholders, donors, BEs, hospitals, and healthcare providers.
Ultimately these efforts will improve efficiency, the importance of which is growing, due
to the current economic constraints met everywhere in Europe.
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11. QUALITY

MANAGEMENT
AND INSPECTION IN BLOOD
TRANSFUSION
MEDICINE

11.1	 Introduction
Quality management in blood transfusion is one of the key elements in governing best
practice for the blood transfusion service. It takes into account legal requirements, technical aspects, and also respects cost-benefit analysis in order to achieve and sustain
optimal blood safety. Quality management of blood establishment requires a broad
knowledge of commonly used standards and criteria. In order to safeguard the transfusion process, the task for an optimal quality management system will be to combine
these standards and legal requirements and to construct an efficient and smooth running
system for the daily routine work.
Throughout European member states the activity profiles of blood establishments have
gained considerable complexity covering blood, medicinal products and tissues and
cells [1,2]. As a result, in most blood establishments there has been a move away from
quality systems (as required by the EU Directives) to ‘total’ quality management. This
movement can be described by the five ‘C’ (5C) as Competence, Complexity, Continuity,
Components and Cost-Benefit.

11.2
	 Competence and
Complexity in Transfusion Medicine
The collection, processing, testing, storage and distribution of blood and blood components
are steps in delivering life saving blood and blood components for the treatment of patients.
The quality and safety of these blood components involves manufacturing standards that
have continuously improved during the last decades. These include the development of
technical equipment and most sophisticated technologies in testing and manufacturing. When issuing blood and blood components to the patient, decisions must be made
regarding giving the right amount of blood to the right patient, at the right time, and under
the right conditions, completing the ‘vein-to-vein’ chain from the donor to the patient.
Blood transfusion medicine includes, therefore, an interdisciplinary approach to develop
and sustain the best therapeutic outcome. This includes clinical cooperation between
internal medicine, surgery, gynaecology, pediatric medicine, neonatology and many other
medical disciplines using blood and blood components. The transfusion service will be
involved directly or indirectly in the treatment of patients by offering facilities, e.g. for
therapeutic apheresis, or intervention procedures including special components, e.g blood
stem cells, granulocytes or donor lymphocytes. The transfusion service offers also clinical
diagnostics covering blood group and antibody testing to define the compatibility of the
blood issued. This includes also the testing of non-blood group systems relevant for the
transfusion of platelets, granulocytes and stem cells.
Furthermore, the laboratory activities cover quality control measurements to test the
collected blood units for blood group antigens, preformed antibodies, infectious disease
markers and quality indicators. These activities will follow the licence requirements and
correct specifications for blood, blood components or cells that have been given by the
competent authority to the blood transfusion service or as defined by the EU legislation
to the blood establishment [3,4]. Quality control measures will also include additional
testing procedures defined by the blood transfusion service in order to safeguard the
‘vein-to-vein’ process.
Blood Transfusion Service
Customer

Patient

Blood Collection
(Donor)

Laboratory
Clinical Diagnostics / BC Quality Control
Special Components
Therapeutic
Intervention

Customer

Blood Component
Production and Testing

Hospital (Physician / Patient)

Figure 1: Competence in Transfusion medicine
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Table 1: Complexity in transfusion medicine. 						
Common regulatory and legal aspects involved in the quality management with respect to the activity profile
Level

Common Quality Management Requirements

European

· Blood and blood components:
· EU Directive 2002/98/EC and its implementing directives
(Directives 2004/33/EC; 2005/61/EC and 2005/62/EC)
· Medicinal products:
EU Directive 2001/83/EC related to EU-GMP
· Tissue and cells*:
EU Directive 2004/23/EC an its implementing directives
(Directives 2006/17/EC and 2006/86/EC)
· Organ donation and transplantation* Directive 2010/53/EC

International

· Good Manufacturing Practice (GMP)
· PIC/S,
· EDQM guide (Council of Europe)

National

· Legal requirements by transposition of EU directive to national law.
· Additional national legal requirements set by transfusion laws.
· Technical standards and medical guidelines (defined by the Ministry of Health,
National Board of Physicians), such as the Red Book (UK) or the haemotherapy recommendations (DE)
· Reference given by several EU member states to the EDQM guide

Additional*

· ISO accreditation (ISO15189, ISO17025)
· ISO certification (ISO9001, ISO13485)

11.3
	 Continuity in
transfusion
medicine
The progress made in developing new therapies for curative and palliative treatment
has improved public health throughout Europe and the developed countries. This is
reflected in an increase in the average life span of people in these regions of the world.
Besides many other issues, the challenge to collect enough blood to cover the supply in
the ‘vein-to-vein’ chain has been an important topic in modern quality management of
blood transfusion services. The function of quality management is this respect is to coordinate the quality policy in delivering 24-hours-a-day safe blood and blood components
in the required amount needed for transfusion and to guarantee self-sufficiency based
on non-remunerated donations. This will also address donor management in relation to
alterations in population age and mobility.
In particular, continuity in transfusion medicine includes research and development to
improve testing procedures, the validation of manufacturing steps, and the cross link
between the collection of blood and the preparation of cellular components covering
modern aspects of cellular therapies, including gene-based approaches in curing disease.

Additional international standards for tissues, cells and organs:
· European Federation for Immunogenetics (EFI),
· Joint Accreditation Committee of ISCT and EBMT (JACIE)
· Foundation for the accreditation of cellular therapies (FACT)
* depending on the activity profile of the blood establishment
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11.4
	 Components and
Cost-Benefit
In the last decade, blood establishments have been actively involved in, not only the
collection of blood, but also in the collection of blood stem cells and tissue. In European
Member States and the developed countries worldwide, advances in the therapeutic use
of blood derived cells has led to a considerable increase in the interdisciplinary approaches
to using these cell preparations.

Quality management is involved in the management of the available resources by optimising processes, training of staff, and setting appropriate quality indicators. Manufacturing
of medicinal products from human plasma has demonstrated the importance of collaboration between blood establishments and the pharmaceutical industry. In this context,
quality management has the task of preparing the interface in the production processes.
In addition, national health insurance systems require transparency of quality processes
and the related costs. This has led to an increased demand in accreditation and/or certification of hospitals, and related hospital blood bank and blood establishments [4].
Quality management has to address these requirements by including these standards
in the overall quality policy.

Quality and regulatory aspects of these human substances are covered by the European
Directives on blood and blood components as well as on tissue and cells, These directives
have increased the quality requirements related to the collection, preparation, testing
and distribution of these components [3].
Based on good manufacturing standards, blood establishments have taken a key role
in these processes [4,5]. The long-standing know-how in donor management, licensing
requirements and regulatory aspects for blood, and the setting up of clinical study designs
improving the quality of these components, makes new demands on blood establishments involved in translational research. Modern techniques by apheresis, magnetic bead
cell sorting and streptamer based selection have increased the potential for selecting various cells subpopulation from peripheral blood. This includes granulocytes for treatment
of septical patient, donor lymphocytes for relapse treatment in malignant haematopoetic
diseases, blood stem cells for transplantation and the preparation of antigen-specific
T cells for infectious diseases, such as CMV. Current challenges in cell based therapies
focus on the refinement of donor lymphocyte infusions by the preparation and in-vitro
expansion of natural killer (NK) cells, with the potential to support the innate immune
response in stem cells transplantation and treatment of malignancies.
The prevention of transfusion related infectious disease has made enormous progress
during the last decades, having drastically minimised the risk of hepatitis and HIV
Infections. Current challenges such as the need to minimise the risk of bacterial infections and new virus diseases requires the refinement of manufacturing and testing
procedures for blood components.
Cost benefit relation with respect to the national budgets for health costs are an
important factor for i) the supply of patient with standard blood components and cell
preparations, ii) in establishing advanced blood, cell and tissue components and iii) implementing new approaches for risk minimising of transfusion related infectious diseases.
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11.5
	 The European
blood legislation
requirements
Directive 2002/98/EC requires that each blood establishment must provide specified
information to the competent authority in order to be designated, authorised, accredited
or licensed (Article 5 [2]).
The required information related to a quality system is set out in its Annex I, Part B and
has to include the following:
1. Documentation, such as an organisation chart setting out staffing responsibilities
and reporting relationships
2. Documentation such as a site master file or quality manual describing the quality
system based on the principles of good practice
3. Number and qualifications of personnel
4. Hygiene provisions
5. Premises and equipment
6. List of standard operating procedures (SOP) for the following:
−− Donor recruitment
−− Retention and assessment of donors
−− Processing and testing
−− Distribution and recall of blood and blood components
−− Reporting and recording of serious adverse reactions and events.
Directive 2005/62/EC sets out the standards and specifications related to a quality
system for blood establishments, based on Directive 2002/98/EC, which will help to
ensure the safety of blood throughout the European Union. Recital 3 states that:

There are no absolute criteria for framing the quality management system. In general, it
comprises a number of tools defined by the individual institution, in order to allow for the
flexibility to adjust to various regulations and guidelines. In meeting the requirements
of Directive 2005/62/EC, individual Member States must take into account their own
additional specific regulations and guidelines.
According to Directive 2005/62/EC quality systems for blood establishments should be
based on ‘good practice’ (GP).
‘In order to ensure the highest quality and safety for blood and blood components, guidance on good practice should be developed to support the quality system requirements
for blood establishments taking fully into account the detailed guidelines referred to in
Article 47 of Directive 2001/83/EC so as to ensure that the standards required for medicinal
products are maintained.’ (Recital 5)
Such good practice guidelines for blood establishment are to be developed by the
European Commission (Article 2, Para 2) taking fully into account the principles and
guidelines of Good Manufacturing Practice (GMP)
Annex I requires that the quality system ensures that all critical processes are specified
in suitable instructions. The system must be reviewed by management at regular intervals to verify its effectiveness and measures introduced if deemed necessary (Section
1.1 Para 3).
In order to fulfil these requirements, a blood establishment needs to establish a documentation system. It should be organised at different levels of document responsibility
with the top level being those ‘legislative instruments’ (e.g. legislation and laws), regulations and guidelines the individual blood establishment has to follow. These regulations
should be incorporated into the quality management system and be reflected throughout
the entire quality documentation system.

‘A quality system for blood establishments should embrace the principles of quality management, quality assurance, and continuous quality improvement, and should include
personnel, premises and equipment, documentation, collection, testing and processing,
storage and distribution, contract management, non-conformance and self-inspection,
quality control, blood component recall, and external and internal auditing.’ (refer to
Directive 2005/62/EC)
A quality system for blood establishments is considered to be a key element in the
implementation of good practice.
A quality management system is used for the purposes of compliance with regulations and guidelines. It should ensure a systematic approach towards quality and the
implementation and maintenance of a quality system. It should involve all persons and
processes in the blood establishment (Annex 1.1) and lead to a system for the evaluation
of processes and continuous quality improvement.

208

European
Blood
Alliance

blood and blood components of Human Origin

209

11.6
	 Commonly used
standards and
criteria
11.6.1 EU-GMP (Eudralex)

The EU-GMP standard (Eudralex) gives detailed and very specific standards for the production of pharmaceutical components [6]. In particular, blood establishments that
perform cryoprecipitation or the collection of source plasma for fractionation have established quality management systems that relate to these standards. In some Member
States, e.g. Germany, where pharmaceutical legislation applies to all blood components,
the EU-GMP standard is mandatory.
Chapters 1 – 9 of the EU-GMP standard give detailed specifications for quality management, personnel, premises and equipment, documentation, production, quality control,
contract manufacturers and analysis, complaints and recall and self inspections. In addition, Annex 2 (biological products) and Annex 14 (blood components) of the EU-GMP
standard are used as specifications for plasma fractionation.
Both EU-GMP annexes contain requirements and specifications that can be adapted to
the production of standard blood components and are used inter-alia by blood establishments. In contrast, several standards defined by EU-GMP are derived from specific
production, storage and distribution characteristics of pharmaceutical production processes. These include process monitoring of intermediate and bulk products, batch
processing records or ongoing stability programmes that monitor the product over its
shelf life. These EU-GMP standard requirements are more suited to the manufacturing
facilities and production processes for medicinal products by the pharmaceutical industry and are difficult to adapt to standard blood component collection, preparation and
distribution as covered by Directive 2002/98/EC.
11.6.2 EDQM - Council of Europe (CD-P-TS)

The Council of Europe, which has been involved in issues related to blood transfusion
since the early 1950s, has long advocated the principle of voluntary non-remunerated
blood donation and promoted mutual assistance, optimal use, and protection of the
donor and recipient. Complementary to the GMP guidelines, the Council of Europe has
developed a ‘Guide to the preparation, use and quality assurance of blood components’
[Recommendation No. R (95) 15]. The CoE guide is developed under the European
Directorate for the quality of medicines and health care (EDQM) and is commonly used
among blood establishments throughout the EU Member States. Only in some Member
States, e.g. United Kingdom or Germany, do national recommendations surpass the CoE
guide in its application for routine work.
Recommendation No. R (95) 15 is updated regularly by the European Committee on Blood
Transfusion (CD-P-TS), the Steering Committee in charge of blood transfusion activities
for the European Directorate for the Quality of Medicines and HealthCare (EDQM) of the
Council of Europe, assisted by leading European experts, keeping it in line with scientific
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progress and EU legislation. The guide, now in its 16th edition (2010) is divided into two
sections: principles and standards [7]. These sections give guidelines for quality systems, principles of validation and qualification, control of equipment, data processing
systems, record keeping and statistical process control. The standard section comprises
11 chapters on the following topics:
·· quality system for blood establishments
·· selection of donors
·· blood collection
·· blood component preparation, storage and distribution
·· component specifications (whole blood, red cell, platelet, plasma, white cell)
·· blood components for intrauterine, neonatal and infant use
·· autologous pre-deposit transfusion
·· blood group serology
·· screening for infectious markers
·· transfusion practice and haemovigilance
11.6.3 International Standard Organisation (ISO)

In addition to EU-GMP and the Council of Europe (CD-P-TS) Guide, the International
Standard Organisation (ISO) 9000 standards are commonly used by blood establishments in order to comply with European requirements for diagnostic procedures and/
or to harmonise their process with the increasing number of ISO9000 certified hospitals [8]. ISO 9001 specifies requirements for a quality management system where an
organisation:
·· Needs to demonstrate its ability to consistently provide products that meet customer
and applicable regulatory requirements.
·· Aims to enhance customer satisfaction through the effective application of the
system, including processes for continual improvement of the system and the assurance of conformity to customer and applicable regulatory requirements.
Blood establishments using ISO 9001 are required to address the effectiveness of their
quality management system. In the context of ISO 9001, effectiveness means the extent
to which planned activities are realised and planned results achieved. Further requirements specify the need for continual improvements to the quality management system
and not for sporadic or irregular evaluations or campaigns. ISO standards require that the
suitability and effectiveness of the quality management system shall be determined. The
standards given by ISO 9001 specify requirements for quality management systems that
can be used for internal application by organisations, or for certification, or contractual
purposes. In this context, ISO 9001 focuses on the effectiveness of the quality management system in meeting customer requirements.
11.6.4	Pharmaceutical Inspection Co-operation Scheme (PIC/S)

PIC/S is the acronym for the Pharmaceutical Inspection Convention / Pharmaceutical
Inspection Co-operation Scheme. These are ‘instruments’ between countries and
pharmaceutical inspection authorities, which together provide active and constructive
co-operation in the field of Good Manufacturing Practice (GMP). PIC/S has as its mission
‘to lead the international development, implementation and maintenance of harmonised
(GMP) standards and quality systems of inspectorates in the field of medicinal products.’
It aims to do this ‘by developing and promoting harmonised GMP standards and guidance
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documents; training competent authorities, in particular inspectors; assessing (and reassessing) inspectorates; and facilitating the co-operation and networking for competent
authorities and international organisations.’ There are currently 41 participating authorities from around the world in PIC/S.
In response to the need for a modification of EU-GMP standards, the expert circle on
blood and tissues developed a GMP ‘Guide for blood establishments’. This PIC/S GMP
Guide intends to facilitate the introduction of GMP standards for blood and apheresis
establishments and is used by PIC/S inspectors in assessing the quality management
systems of those establishments. Although the Guide follows the structure of the EU
GMP standard, it addresses specific processes to be covered in the collection, preparation and distribution of blood and apheresis components, such as blood donor areas,
mobile donor sessions, irradiation of blood components or whole blood collection and
component preparation.
The PIC/S expert circle on blood and tissues has also developed an ‘aide-mémoire’ for the
inspection of blood establishments [9], a PIC/S guide to the inspection of source plasma
establishments and plasma warehouses, site master files for source plasma establishments and plasma warehouses and training guidelines for the qualification of inspectors.
11.6.5	E uBIS standards and criteria for
quality management and inspection

The increasing diversity of processes covered by blood establishments, from blood components, pharmaceutical products, to tissue and cells, requires that quality systems
need to be flexible in order to adapt to national and European quality requirements.
Harmonisation of standards, therefore, would be useful [13]. However, this has to take
into account the different legal requirements of the European Union for pharmaceutical
products, blood components and tissues and cells. In addition, despite transposition of
EU Directives to the Member State level, national laws may require additional modifications for quality management systems.
The European Commission has, therefore, co-funded two activities under the Public
Health Programme related to the development of standards and requirements for quality management systems aimed to assist the implementation of the European blood
legislation [10-12]:
·· The EU-Q-Blood-SOP
·· The EuBIS standards and criteria for inspection
The experts involved in these projects are from 19 European Members States representing
blood establishments, governmental institutions and competent authorities and have
linked their activities to the European Blood Alliance, the Pharmaceutical Inspection
Co-operation Scheme (PIC/S) and through its experts to the EDQM Council of Europe
(CD-P-TS).

management requirements based on the European blood legislation and to assist for
self-inspections and regulatory inspection in order to verify the implementation of the
standards required [15].
The EU-Blood-SOP manual gives a methodology for creating an SOP which comprises
the relative basic quality elements [16]. It is intended to set out a practical template
for the preparation of SOPs and aims to assist blood establishments in preparing for
governmental inspections under blood legislation. It could also be used to adapt existing
procedures to comply with current EU requirements.
The SOPs are integrated in a documentation system that should be organised at different levels of document responsibility with the top level being those ‘legislative
instruments’ (e.g. legislation and laws), regulations and guidelines, which the individual
blood establishment has to follow. These regulations should be incorporated into the
quality management system and be reflected throughout the entire quality documentation system.
A description of the quality system itself should be presented in the document level directly
below. Documentation on the manual and/or site-master file (See Definitions) has to
be in accordance with Article 11 [1] of Directive 2002/98/EC (Annex I, Part B, indent 2).
In addition, standard operating procedures (SOPs) have to be prepared by the blood
establishment (Annex I, Part B, indent 6). These SOPs are an important part of the quality
system and have to cover all the establishment’s critical activities (Figure 2).
In preparing the site master file and the SOPs, the blood establishment needs to address
the main aspects of the quality system standards and specifications set out in the Annex
of Directive 2005/62/EC:
−− General Principles (Part 1)
−− Personnel and Organisation (Part 2)
−− Premises (Part 3)
−− Equipment and Materials (Part 4)
−− Documentation (Part 5)
−− Blood collection, testing and Storage (Part 6), including
6.1 Donor Eligibility, 6.2 Collection, 6.3 Laboratory testing, 6.4 Processing and
validation, 6.5 Labelling, 6.6 Release of blood and blood components
−− Storage (Part 7)
−− Contract Management (Part 8)
−− Non-Conformance (Part 9), including
9.1 Deviations, 9.2 Complaints, 9.3 Recall, 9.4 Corrective and preventive actions
−− Self-inspection, audits and improvements (Part 10)

In order to assist the implementation of the European blood legislation, three manuals
have been developed. The EU-Blood-SOP manual summarised the principles required for
a document system. It contains common requirements for standard operating procedures
(SOP) and gives EU template formats as well as practical guidance on how to write an
SOP [14]. The EuBIS manual and training manual has been developed to define quality
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Quality Manual or Site Master File
Directive 2002/98/EC
Quality Manual*
Site Master File*
*According to Annex I Part B, Art 11(1), Directive 2002/98/EC

Flow-Chart for testing request for blood components
2.
Testing
1.
Reception
of request

Commission Directive 2004/33/EC
Commission Directive 2005/61/EC
Commission Directive 2005/62/EC
National Legislation
Guidelines

3.
No testing

4.
Selection
of units

yes
1b.
Registration
of request

1a.
Request

5.
Issuing
units

Stop

2.
Testing

1c. Test
sample?

SOP - Level

no

3.
No testing

1. Objective
2. Area of application
3. Roles covered by the SOP (job description, personnel responsibilities)
4. Description Operating Procedure
4.1 Process Flow Chart

Using the example in figure 3.3.1, this could be done as follows:
procedure
Step

Action

Responsibility

1

Receive the request

technician

1a

Check if the request is complete and valid
·· address of the customer
·· type of test requested
·· testing material and labelling

1b

 egister the sample information in your
R
laboratory information system (LIMS)

1c

If all information is complete proceed to step 2;
if the request/test material/sample identification is
incomplete go to step 3

2

Start to perform the analytical test

technician

3

 o testing performed.
N
Document the type of non conformance and return
relevant information to the customer

technician +
physician

4.2 Define Critical Points (Risk analysis)
4.3 Description of the work activities
5. Procedure for Non Conformance (Commission Directive 2005/62/EC - Art. 9)
6. Documentation
7. Annex (Literature / References / Terminology)

Figure 2: Schematic presentation of the minimum list required by an SOP

In order to ensure standardised practice across the blood establishment, it is advisable to introduce general procedures to describe common processes. These procedures
should cover operational activities (e.g. sample receipt, collection, etc.), support services
(e.g. human resources, etc.) and management processes (e.g. objective setting, nonconformances, internal audit, etc.).
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Figure 3: Example of a flow chart using international symbols to describe the testing request for blood
component.
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Writing of an SOP very often requires the interaction of different users / departments
involved in the processes described (Figure 3). Flow charts are an ideal way to describe a
process step-by-step, including the critical decision points. Inclusion of the responsible
persons for those decision points defines the action performed under practical work
conditions and ensures that best practice is followed throughout the various processes
performed by blood establishments.
Very importantly, proper training of the responsible staff using the SOP is mandatory.
An SOP is a compulsory instruction. If deviations from an established SOP are necessary,
the entire process should be amended appropriately and the change(s) fully documented.
This documentation should include a description of the corrective actions and a clear
identification as to who had authorised them.
Quality management and inspection standards and criteria have been further defined
by the EuBIS manual and training guide (Figure 4). The EuBIS manuals contain principal requirements for the self-inspection process of blood establishments and common
standards, and criteria for regulatory inspection performed by competent authorities.
The training guide is developed based on the quality directive 2005/61/EC including the
directive 2002/98/EC and the directive 2004/33/EC and 2005/62/EC [15].
In order to facilitate the implementation of common requirements for quality management and technical aspects in the collection, manufacturing, testing, distribution and
storage of blood and blood components the EuBIS training guide gives cross-reference
to the EU-GMP standards, the PIC/S GMP for blood establishments and the EDQM (CoE)
Guide. By cross-referencing the relevant quality requirements to Directive 2005/62/EC,
commonalities between these standards can be identified.
The EuBIS manual comprises common European standards and criteria used for the
process of inspection and self-inspection of blood establishments [17].
There are separate sections on these topics (Chapter 4 ‘Self-inspection’ and Chapter 5
‘Inspection by competent authority’) including chapters on the conduct of an inspection
(Chapter 6), the inspection procedures after the inspection (Chapter 7) and the evaluation
of the inspection system (Chapter 8). The manual contains in its Annex a Site-master-file
for blood establishments and an inspection report format with requirements commonly
used by competent authorities.
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European
Commission
Blood Legislation

EuBIS
MANUAL

2002/98/EC

Inspection
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2005/62/EC
Quality
Management

Common
Standards and
Criteria

2004/33/EC
Technical
Requirements

Audit /
Inspection
Training
Guide

2005/61/EC
Haemovigilance

Guidance for
Training
including
EU/Cross-Ref

Figure 4: The EuBIS Project expert circle developing a manual for common European standards and criteria
for the inspection of blood establishments (Inspection guide) for good practice following the EC blood
legislation. The manual is supplemented by an audit / inspection – training guide on the relevant aspects
to be addressed during the inspection process including cross-references for common European standards
and criteria for quality management systems of blood establishments.

The EuBIS training guide is complementary to the EuBIS manual and covers requirements applicable to blood establishments in the inspection process [18]. Chapter 3 of
the Inspection training guide is structured in the same order as the requirements set out
in the Annex to Directive 2005/62/EC (Section 3.2 – 3.9). In addition, it includes requirements in section 3.10 on Traceability and notification of serious adverse reactions and
events (following Directive 2005/61/EC) and on Information technology (IT) in section 3.11.
Each section contains a description of the inspection criterion and example evidence that
should be obtained during the inspection to demonstrate compliance. Each inspection
criterion is identified by an individual number (criterion No.), a reference to the applicable
standard(s) and identifies the sub-process or control point.
The EuBIS training guide is complemented by documents (Annex I and Annex II) that are
commonly used during the self-inspections, a template for a self-inspection audit trail
and a self-inspection report. These documents facilitate the harmonisation of inspection
processes and should assist in the documentation of observed deviations.
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EuBIS 7.2.4.1 and DE

Donor Reception / Registration

Identification (with photograph)
Donor registration,

personal identification number

DE 003

DE 007, DE 003

First time donors

DE 006, DE 003

Repeated donors
Personal data incl.
donor health history

Documented procedures

for handling of donor information

DE 005, DE 003

Data on previous
donations

DE 009

Figure 5: Simplified example of a risk based ‘fish-bone’ diagram for the process of ‘donor reception /
registration’. The diagram contains references to the criterion numbers (DE = donor eligibility) as defined
by the EuBIS training guide and the chapter 7.2.4.1 of the EuBIS manual.

The structure of the EuBIS training guide follows critical aspects of quality management
to be addressed in order to achieve good / best practice. For each of the quality related
critical points, a criterion description, examples, evidence and references to relevant
international standards (GMP, PIC/S, CoE / EDQM CD-P-TS) and legislative requirements
based on the European blood directives are given.
Using ‘fishbone’ diagrams, quality indicators for risk assessment can be easily developed in a systematic fashion covering all relevant activities of a blood establishment.
The fishbone diagram is an analysis tool that provides a systematic way of looking at
effects and the causes that create or contribute to those effects. Because of the function
of the fishbone diagram, it may be referred to as a cause-and-effect diagram and can
be used to set quality indicators. Quality indicators are set to monitor the specifications
of blood products. They should be easy to sample and effective to stimulate actions for
improvement resulting in a ‘parametric release’ of blood components. An example of a
EuBIS training guide based risk analysis using a fish-bone diagram is given in Figure 5.

218

European
Blood
Alliance

References
1. Robinson EAE: The European Union Blood Safety Directive and its implications for blood services. Vox Sanguinis 2007; 93, 122-130. http://dx.doi.org/10.1111/j.1423-0410.2007.00942.x
2. European Blood and Tissue Directives are available in English or translations covering the
European languages under the European Commission Portal, www.europa.eu or directly to
the section of Public Health, Area of blood tissue and organs at http://ec.europa.eu/health/
blood_tissues_organs/policy/index_en.htm
3. Seitz R, Heiden M, Nübling CM, Unger G, Löwer J: The harmonization of the regulation
of blood components: a European perspective. Vox Sanguinis 2008; 1-10. http://dx.doi.
org/10.1111/j.1423-0410.2007.01026.x
4. C Seidl, M O’Connell, F Delayney, P van Krimpen, A McMillan Douglas, M Gorham, M
Letowska, L Sobaga, J de Wit, E Seifried on behalf of the Project’s participant. European
best practice in blood transfusion: improvement of quality-related processes in blood establishments. Vox Sanguinis, ISBT Science Series 2007, Volume 2 (1), p143-9. http://dx.doi.
org/10.1111/j.1751-2824.2007.00096.x
5. Slopecki A, Smith K, Moore S: The value of good manufacturing practice to a blood service in managing the delivery of quality. Vox Sanguinis 2007; 92, 187-196. http://dx.doi.
org/10.1111/j.1423-0410.2006.00878.x
6. European Goood Manufacturing Practice (GMP) standard. Eudralex – The rules Governing
Medicinal Products in the European Union. European Medicines Agency (EMEA). Available at
http://ec.europa.eu/health/documents/eudralex/vol-4/index_en.htm
7. Council of Europe: Guide to the Preparation, Use and Quality Assurance of Blood Components,
16th edn. Strasbourg, France, Council of Europe Publishing, 2010. http://www.centronazionalesangue.it/sites/default/files/guida_edqm_16_edizione.pdf
8. International Standard Organisation (ISO) and European Committee for Standardisation (CEN)
documents: ISO EN 9000; ISO EN 9001; ISO EN 9004:2000; ISO En 17025; ISO EN 13485; ISO
EN 15189:2003. ISO EN Documents are available from the National Members of CEN. A list of
these members is available through the homepage of CEN (www.cen.eu). http://www.cen.eu/
boss/Documents/Guidelines2004finalversion.pdf
9. Pharmaceutical Inspection Convention/ Pharmaceutical Inspection Co-operation Scheme (PIC/
PICS) PIC/S GMP Guide for blood establishments, PE-005-3, 25. September 2007
10. The European Blood Inspection Project (EuBIS) has been co-funded under the Public Health
Programme of the European Commission, EuBIS homepage www.eubis-europe.eu.
11. Community action in the field of public health (2003-2008) (http://ec.europa.eu/health/
index_en.htm). Work plan 2005 and work plan 2006 following the Decision No 1786/2002/EC
of the European Parliament and of the Council of 23 September 2002 adopting a programme
of Community action in the field of public health (2003-2008), Official Journal of the European
Union, L 271, 9/10/2002. http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2002
:271:0001:0011:EN:PDF
12. EQUAL Blood quality. EU-Blood SOP manual assisting blood services to implement or expand
their standard operating procedures (SOPs). http://www.equal-blood.de/objectives.php
13. Seitz R. The European Blood Directive. Its role in blood safty. Dev. Biol. (Basel), 2007, 127:
147-52. http://www.ncbi.nlm.nih.gov/pubmed/17486887
14. Seidl C, Brixner V, Müller-Kuller T, Sireis W, Costello P, Cermakova Z, Delanay F, Douglas AM,
Nightingale M, van Galen JP, O’Conell M, Siegel W, Sobaga L, de Wit J, Seifried E. Levels of quality
management of blood transfusion services in Europe. Vox Sanguinis, ISBT Science Series 2008,
Vol 3(1): 54-62. http://dx.doi.org/10.1111/j.1751-2824.2008.00182.x
15. C. Seidl, HM Huber, T. Müller-Kuller, W. Sireis, A. Aquilina, K. Barotine-Toth, J.M. Cardenas,
J. Ceulemans, Z. Cermakova, JP Jansen van Galen, G. Grazzini, B. Hinloopen, M. Heiden, M.
Nightingale, S. Pupella, L. Sobaga, F. Teskrat, J. deWit, E. Seifried. Blood collection and processing. Quality guidelines and standards reflecting common best practice standards referring

blood and blood components of Human Origin

219

16.

17.

18.

to the EuBIS manual and guide. Vox Sanguinis, ISBT Science Series 2012. Vol. 7(1): 16-23.
http://dx.doi.org/10.1111/j.1751-2824.2012.01612.x
The Eu-Q-Blood-SOP manual is available as e-book through the EuBIS homepage at
http://www.eubis-europe.eu/eu-q-blood_manual_details.php) or can be ordered as PDF
(http://www.eubis-europe.eu/blood_manual_ordering.php)
The EuBIS manual is available as e-book through the EuBIS homepage at http://www.eubiseurope.eu/eubis_manual_details.php) or can be ordered as PDF (http://www.eubis-europe.eu/
blood_manual_ordering.php)
The EuBIS inspection/audit training guide is available as e-book through the EuBIS homepage (http://www.eubis-europe.eu/eubis_training_material.php) or can be ordered as PDF
(http://www.eubis-europe.eu/blood_manual_ordering.php)

Acknowledgements

The authors would like to thank the contributions made by the EuBIS Academy partners
Alex Aquilina, National Blood Transfusion Service, Valetta, (Malta), Klara Baroti-Toth,
National Blood Transfusion Service, Budapest, (Hungary), Jose Manuel Cardenas, Blood
Transfusion Center Bilbao and Elena Moro Ministry of Health - MSSSI, Madrid, (Spain);
Jan Ceulemans and Philippe Vandekerckhove, Red Cross Flanders, Mechelen, (Belgium),
Jan Peter Jansen van Galen, Boudewijn Hinloopen and Jeroen de Wit, Sanquin Blood
Supply Foundation, Amsterdam, (The Netherlands), Giuliano Grazzini and Simonetta
Pupella, Centro Nazionale Sangue, Ministry of Health, Rome, (Italy), Margarethe Heiden,
Helga Marie Huber and Rainer Seitz, Paul-Ehrlich Institute Ministry of Health, Langen,
(Germany); Fewzi Teskrat, Agence Nationale de Sécurité du Médicament, Paris St. Denis,
(France), Mark Nightingale, National Health Service Blood and Transplant, Southhampton,
(United Kingdom) to this chapter of the EBA book.
EuBIS has been co-funded under the grant agreement 2006202 by DG Sanco, European
Commission (www.eubis-europe.eu); the EuBIS academy is supported by the European
Blood Alliance (EBA) and co-operates with the Pharmaceutical Inspection Co-operation
Scheme (PIC/S).
We would like to acknowledge the valuable contribution of participating and collaborating experts to EuBIS as follows: Stefaan Van der Spiegel, Isabel Holmquist, Silvia
Villanueva, Hana Prerovska (EC, European Commission, DG SANCO, Brussels, Belgium);
Dirk Meusel (European Executive Agency for Health and Consumers (EAHC), Luxembourg);
Harald Schennach, TILAK; Gerhard Lanzer, UBT, Johann Kurz, MoH (Austria); Philippe
Vandekerckhove and Jan Ceulemans, Red Cross Flanders (Belgium); Svetla Bakalova
and Andrey Andreev, NBT (Bulgaria); Zoe Sideras MoH (Cyprus); Christina Palvad, DMA
(Denmark); Tatjana Plahhova, NEBS (Estonia); Alain Beauplet and Leslie Sobaga, EFS;
Fewzi Teskrat, ANSM (France); Walid Sireis, GRCBWH; Margarethe Heiden, Helga Marie
Huber and Rainer Seitz, PEI (Germany); Klara Baroti-Toth and Eszter Miskovits, HNBT
(Hungary); Ina Hjalmarsdottir and Sveinn Gudmundsson BTS (Iceland); Mary O’Connell,
IBTS; Patrick Costello, IMB (Ireland); Giuliano Grazzini and Simonetta Pupella, CNS (Italy);
Anita Daugavvanaga, MoH (Latvia) Brigitte Batliner, MoH (Liechtenstein); Frances Delaney
(Luxembourg), Miriam Vela and Richard Zammit MoH (Malta); Alex Aquilina, MBTS
(Malta), Jan Peter Jansen van Galen, Boudewijn Hinloopen and Jeroen de Wit, Sanquin (The
Netherlands); Magdalena Letowska, Jolanta, Antoniewicz-Papis and Elżbieta Lachert IHBT
(Poland); Margarida Amil, formerly ASST (Portugal); Carmen Tatu, FMP and Simona Parvu,
MoH (Romania); Irena Razborsek, SBTS; Matej Breznik and Andrijana Tivadar, JAZMP
(Slovenia); Jose Manuel Cardenas, CVTB and Elena Moro, MoH – MSSSI (Spain); Monica
Axelsson and Torsten Mossberg, NBHW (Sweden); Ian Rees, MHRA; Mark Nightingale and
Alan Slopecki NHSBT, Angus MacMillan Douglas (United Kingdom); The Council of Europe
– European Directorate for the Quality of Medicines and HealthCare (EDQM), Jean-Marc
Spiesser and Marie-Emmanuelle Behr-Gross (France); The EUSTITE Project, Deirdre Fehily
(Italy); The European Blood Alliance (EBA), Gilles Folléa (The Netherlands); The EU Optimal
Use of Blood Project, Ian Franklin and Brian McClelland, Scotland (United Kingdom); The
DOMAINE Project, Wim de Kort, (The Netherlands); JACIE, Eoin McGrath (Spain).

220

European
Blood
Alliance

blood and blood components of Human Origin

221

Markus Müller
Claudio Velati
Veřa Novotný
Alex Aquilina
Erhard Seifried

12. Medical

Education
and Training
for Blood
Transfusion
in Europe

12.1	 SUMMARY
Basic training in transfusion medicine during medical school and continuous medical
education afterwards are the cornerstones of a safe, sufficient and sustainable supply
of blood components, cells and tissues, as well as for the achievement of excellence in
haemotherapy.
Transfusion medicine is a clinical discipline comprising pharmaceutical, medical, technical,
scientific, organisational and quality management skills. This multifaceted speciality is
closely related to, and requires, good laboratory practice, manufacturing and cell processing knowledge and practice, as well as thorough clinical training.
Supportive haemotherapy is crucial to the following disciplines: haematology, pediatrics,
heart, vascular and visceral surgery, traumatology and orthopedics, anesthesiology and
emergency medicine, urology, gastroenterology as well as gynecology and obstetrics.
Between a third and a half of all interventions in these fields would not be possible
without a steady supply of blood components and human plasma derived products. In
addition, the following components are harvested, processed, tested and distributed by
modern transfusion medicine institutions: haematopoietic stem cells (HSC) either from
bone marrow aspiration or via apheresis from the peripheral blood of a granulocyte-colony
stimulating factor (G-CSF) stimulated donor, as well as cells and tissues.
Diagnostics comprise not only immunohaematology and blood group serology, but also
pathogen testing and immunogenetics in donors and patients. Solid organ transplant
organisation relies on HLA diagnostics, crossmatching, blood group serology, and testing for viral or bacterial infections of the donor. These services are provided mostly by
transfusion medicine departments.
This backbone of modern medicine is becoming more and more essential in a highly
regulated European Union. Education and training in the field of transfusion medicine
comprises three different aspects.
First of all, both medical students and residents in their first clinical years must learn
the basics of immunohaematology, transplantation immunology and haemotherapy.
Transfusion medicine and haemotherapy should form a part of continuous medical education (CME) for experienced practitioners as well.
Second, a qualification in transfusion medicine for medical doctors, who have received
their degrees, including a fellowship programme in the field, is needed to provide specialists capable of covering all aspects of modern transfusion medicine and haemotherapy
mentioned above.

While teaching the basics of immunohaematology, immunogenetics and haemotherapy
is becoming an integral part of the medical curricula in an increasing number of European
countries, transfusion medicine is still not a distinct medical speciality in most member
states of the European Union. In addition, a clear-cut qualification programme for nurses
and laboratory scientists in the field is still insufficient in most European countries.
The European Network of Transfusion Medicine Societies (Euronet-TMS) and the European
Blood Alliance (EBA) have jointly initiated an update on the current situation in transfusion medicine regarding specialisation and training. Following the work of Norbert Müller,
Philippe Rouger, Claudio Velati and others, the authors will discuss the current status
for a medical specialisation in Europe and propose a step-by-step approach towards a
curriculum for graduate advanced medical training. Such a fellowship is closely related
to existing advanced medical training programmes in those countries which already offer
a specialisation in transfusion medicine. Moreover, such an approach must be flexible
enough to accommodate existing as well as planned curricula in different European
countries.
This proposal should be discussed on a European level, become accepted by EBA and
Euronet-TMS, and put into action in those countries where the national scientific societies for transfusion medicine and the responsible authorities accept such an approach.
Finally, acceptance by the European Commission should be sought.
Training courses and curricula for both nurses and laboratory scientists in transfusion
medicine are a second issue currently pioneered by colleagues in the United Kingdom
and a few other countries. In the medium term, a pan-European approach is deemed
necessary here as well.
A long-term aim of the joint Euronet-TMS / EBA initiative is to establish transfusion
medicine as a specialisation in the EU, possibly also in close cooperation with the ongoing efforts of the International Society of Blood Transfusion (ISBT), the World Health
Organisation (WHO), and several national societies for transfusion medicine.
Transfusion medicine and haemotherapy have evolved into complex medical disciplines
comprising a broad field of subspecialties such as immunohaematology, blood component production, haemapheresis and haemostaseology. Transfusion medicine is thus an
important stand-alone qualification with interfaces to analytical laboratory medicine,
pharmaceutical production and clinical disciplines such as internal medicine, anaesthesiology and surgery. Physicians specialising in transfusion medicine are valuable
and competent partners for these related disciplines when it comes to safe, effective
and tailored haemotherapy. In addition, teaching medical students, as well as offering
continuous medical education and training to colleagues, nurses and laboratory scientists in all aspects of modern transfusion medicine, helps also to achieve excellence in
clinical haemotherapy.

Third, nurses and laboratory scientists involved in daily diagnostics and haemotherapy
must have thorough knowledge of both theory and practice in the field.
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12.2
	 BACKGROUND
Over the past few decades, the fields of activity and knowledge in transfusion medicine
have evolved into an array of diverse areas and sub-specialities including immunohaematology, blood component production, haemapheresis, pathogen detection, methods
of cell and tissue collection and manipulation, cell conservation and banking, transplant
immunology and haemostaseology. Physicians in most clinical disciplines require at least
basic, but more often advanced knowledge in these fields to meet the requirements of
modern medicine. In addition, specialist physicians in transfusion medicine are valuable
and competent partners for these related disciplines when it comes to safe, effective
and tailored haemotherapy. Transfusion medicine is thus an important qualification with
interfaces towards analytical laboratory medicine, pharmaceutical production, and clinical
disciplines such as internal medicine, anaesthesiology or surgery.
Specifications on the educational and training requirements for persons working in transfusion medicine are not well defined. The only recommendations found in the publications
of the European Union are that staff involved in donor recruitment, blood collection and
component preparation and laboratory testing should be trained according to their tasks,
including good manufacturing practice. They should have successfully finished an educational programme specific to their tasks, with regular refresher courses. Attended courses
should be recorded in the personal files of the workers involved.
There are no specific recommendations for staff working in hospitals. Education and training may vary between countries and even within countries. As the knowledge required in
the whole sequence leading to blood transfusion as a therapeutic measure is complex,
transfusion medicine must be recognised as a speciality.
In addition, all hospital workers involved in blood transfusion should be educated and
trained accordingly. This includes all transfusing physicians, nurses, students and laboratory scientists.
In European countries, the organisation of the blood transfusion service may differ along
with the qualifications of workers in the field of blood transfusion. A way to develop
an educational programme is to specify the different tasks of the workers and staff
members and, according to the tasks, define the educational background and training
required to perform their tasks according to good manufacturing practices (GMP) and
good control practices (GCP).
STAFF IN TRANSFUSION MEDICINE IN DIFFERENT EUROPEAN COUNTRIES

·· T
 here is quite a heterogeneous picture regarding employees in transfusion medicine
facilities in different European countries as well as within specific countries. The qualifications of staff working in blood transfusion services and in transfusion medicine
may vary significantly from country to country.
·· In blood establishments, some staff are trained on the job according to their specific
tasks.
·· Physicians in blood establishments involved with donation have a medical degree often
followed by on-the-job training focusing on donor safety and the potential risks to the
recipient. Staff involved in blood sampling, blood collection or apheresis can be nurses,
or are otherwise trained on the job.
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·· L
 aboratory testing is performed by laboratory scientists often under supervision by
a senior scientist, chemist or a medical specialist.
·· Processing of blood components is often performed by staff trained on the job.
·· The indication for transfusion of blood components in the treatment of patients is
in the hand of physicians and medical specialists from various disciplines. A combined knowledge of blood components, their specifications, effects and side effect
in relation to the need of the individual patient is required for physicians working in
transfusion medicine.
ANALYSIS OF THE CURRENT STATUS REGARDING QUALIFICATION
AND SPECIALIST MEDICAL TRAINING IN EUROPE

As depicted in annex 1, a detailed questionnaire regarding qualification and special
medical training in transfusion medicine was sent out using the Euronet-TMS and
EBA platform.
Fourteen countries in Europe returned the questionnaire. In four countries, transfusion
medicine is a full specialisation including a specific curriculum and a formal advanced
medical training programme. After a successful curriculum and a final exam, a diploma
is issued. This medical speciality is accepted by the respective national medical association. Transfusion medicine is a sub-speciality within internal medicine, haematology or
clinical immunology in another four European countries.
When former analyses are taken into account [1,2], a somewhat similar picture is seen.
Norbert Müller [1] in his analysis published in 2005 reported that transfusion medicine
was recognised in seven out of seventeen European countries as an official medical
speciality. We also found seven out of fifteen European countries in our 2006 analysis
having a national qualification in transfusion medicine [2]. Our 2006 analysis combined
countries with a speciality either from medicine or from biology as well as countries
offering a sub-speciality in transfusion medicine (see also table 1).
All three analyses do not include entirely the same group of countries, which accounts
for the small differences in the absolute numbers mentioned above. However, out of
about half of the member countries of the EU answering the different questionnaires,
about 50 percent already have an established and at least minimally structured postgraduate medical training leading to either a full specialisation in transfusion medicine
or a sub-specialisation within other medical disciplines. The question remains, as to
whether professional bodies in the other half of the EU member states are either not
interested in a common European qualification in transfusion medicine, or whether the
wrong contact persons in those countries have been approached.
ONGOING NATIONAL EFFORTS TO ESTABLISH A SPECIALITY IN TRANSFUSION MEDICINE

In our analysis of the 14 European countries answering the questionnaire (annex 1), we
asked respondents from countries, where transfusion medicine currently is not established as a medical specialisation, whether there are ongoing national efforts to establish
such a speciality.
In countries having established a sub-speciality within other disciplines, there is no ongoing activity in this field, as expected. Only two out of six countries, which have neither
established a speciality nor a sub-speciality, report ongoing activities here.
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In contrast, two countries expressed a more or less pessimistic view regarding the opportunities, a joint European initiative for the establishment of a European specialisation
in transfusion medicine might offer to national activities, or regarding support of such
an approach by their national societies for transfusion medicine.
STRUCTURED CURRICULUM, EXAMINATION AND DIPLOMA IN
TRANSFUSION MEDICINE

In the majority of those countries which have established transfusion medicine as either
a stand-alone speciality or sub-speciality, there exists a detailed curriculum and a formal
advanced medical training programme for physicians specialising in transfusion medicine.
However, content and duration of specific parts in these curricula differ significantly
between those countries.
Again, in the majority of these countries, a medical degree is required to start an advanced
medical training. In some countries, such qualifications are also open to pharmacists,
biologists or experts in laboratory medicine, not always being physicians. Still, in some
countries, the final qualification and acceptance by both the competent authorities
(accreditation bodies) and the national medical association differ somewhat depending
on the basic qualification. Sub-specialisations in other countries often start from internal
medicine, clinical immunology or haematology.
Specialisations and sub-specialisations in transfusion medicine are regularly completed
by one or more final exams and a diploma or a similar document is issued by the university, medical association or competent authority. Such medical diplomas are fully
accepted by the respective national medical associations, either as sub-specialisation
or full specialisation according to the national regulations.
CONCLUSION 1

Upon analysis, the authors concluded that there is a certain interest in the majority of
European countries for establishing a common European curriculum for advanced medical
training in transfusion medicine, driven by a group of highly motivated and dedicated
Europeans. In addition, several European projects like the EuBIS, EU-Q-SOP, EU-OBUP
(optimal use) and the DOMAINE (donor management) all include a training module as a
backbone in their strategic plans.

For the moment, therefore, the authors try to focus on a curriculum for advanced medical
training in transfusion medicine suitable for European physicians after having completed
their medical degree. We are well aware that different national structures, history, and
legislation might make it difficult to implement this training programme immediately.
Therefore, the proposed curriculum will consist of different modules which will enable
a more flexible initial adoption of this European curriculum. The full curriculum might
then be gradually translated into action in such countries.
CONSTITUENT PARTS OF A EUROPEAN CURRICULUM FOR
ADVANCED MEDICAL TRAINING IN TRANSFUSION MEDICINE

The consultation of 14 different national experts in transfusion medicine in Europe delivered a relatively homogenous picture of the requirements which should be covered by a
curriculum for advanced medical training in transfusion medicine.
In the questionnaire shown in annex 1, we asked for constituent parts of the clinical and
advanced medical training in transfusion medicine.
Clinical training

Since transfusion medicine is a clinical speciality including scientific, laboratory, technical,
quality management, organisation and pharmaceutical skills, all 14 respondents deemed
a clinical foundation to be necessary. In addition, this programme is only suitable for
physicians who have already obtained their medical degree. The required duration of
such a clinical training ranges from six to twelve months up to more than three years.
Most of the respondents, however, considered two years of medical training to be the
optimal clinical training period.
The content of this clinical training should comprise all aspects of haemotherapy in addition to physicians´ standard clinical tasks. Therefore, disciplines covering transfusion
of blood and plasma products seem to be suitable specialities for this clinical training.
Internal medicine, including all sub-specialities, anaesthesiology including intensive care,
gynecology/obstetrics, pediatrics and surgical disciplines like visceral surgery, heart and
vascular surgery and possibly neurosurgery and urology, might be suitable disciplines
for this clinical training.

On the other hand, there are different tasks to be accomplished. First, a common curriculum for physicians regarding an advanced medical training in transfusion medicine
should be proposed and discussed in different associations like EBA and Euronet-TMS.
The highest possible number of national societies for transfusion medicine in Europe
shouId agree on this common curriculum after the European discussion has taken place.
These national societies should sign such a common European curriculum and approach
their national competent authority to ask for approval. If possible, international scientific
support by ISBT, as well as national consultation, might add to this European project. In
a second step, such a project might even be adopted by ISBT.
In the opinion of the authors, a second task to be accomplished must be a curriculum for
nurses and laboratory scientists in transfusion medicine. At the moment, however, this
task must be postponed due to lack of support and workforce available.
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Specific advanced medical training in transfusion medicine

The following integral parts were considered necessary by all or most of the 14 respondents. This list shows the number of respondents (out of all answers; in brackets) who
considered the named part an indispensable constituent of this advanced medical training in transfusion medicine.
·· I mmunohaematology and blood group serology, also including molecular diagnostics
for blood group typing (14/14)
·· Good manufacturing practice (GMP): Production of standard blood components (14/14)
·· Good manufacturing practice (GMP): Production of apheresis products including
haematopoietic stem cells (13/14)
·· Clinical counselling in haemotherapy and optimal use of blood and plasma components (14/14)
·· Clinical counselling in prenatal care and perinatal haemotherapy (13/14)
·· Haemostaseology and clinical counselling in the usage of coagulation factor and
inhibitor concentrates (13/14)
·· Quality systems and quality management (13/14)
·· Production safety, management of adverse events and complaints, product recall and
look back procedures (14/14)
·· Autologous haemotherapy and counselling in blood saving procedures (14/14)
·· Donor management, donor information and counselling, communication management (13/14)
·· Basics in emergency medicine and disaster management (12/14)
·· Laboratory skills: Serology and nucleic acid testing (NAT; PCR) for viral and bacterial
pathogens (12/14)
·· Transplantation immunology, immunogenetics and human leukocyte antigen (HLA)
diagnostics (11/14): In some countries, this is a (sub-)specialisation of its own.
·· Basics in licensing of blood products, registration, production and marketing authorisations (11/14)
In addition, some single respondents considered the following topics to be constituent
parts of this advanced medical training:
·· Forensic haemogenetics and paternity testing
·· Basics in cellular therapies, tissue handling and molecular biology
·· Basics in epidemiology and transmissible diseases
·· Basics in pediatric and adult haematology/oncology
·· Therapeutic haemapheresis and photopheresis
·· Haemovigilance
Since the last-mentioned topics were only mentioned by single or small groups of
respondents, and most topics can be or already are included in topics mentioned above,
the authors decided to include the remaining valuable additions into existing topics, or
alternatively, add them to a list of optional tasks to be fulfilled.

PROPOSAL FOR A EUROPEAN CURRICULUM FOR
ADVANCED MEDICAL TRAINING IN TRANSFUSION MEDICINE
General principles

This novel European curriculum for advanced medical training in transfusion medicine
will consist of different modules. These modules, which might be independently mastered by individual physicians in their respective countries, will, nevertheless, have a
common structure and organisation and will build up on each other. Each module is
defined by its theoretical content and scientific background and the requirements for
practical training. In addition, the minimal required time to fully master each module is
defined. Supervision by the national society of transfusion medicine, or alternatively, a
university based blood establishment should be guaranteed in close cooperation with
the respective national competent authority.
After successful finalisation of each module, a final exam should be completed, and a
certificate issued by the organisations mentioned above. In the long run, these certificates
should even be accepted by other European countries as well, thus enabling physicians
in their advanced medical training in transfusion medicine to freely gain insights from
different European approaches towards transfusion medicine during their training and
education course.
The final exam should then be performed by the national medical association or the
respective authority in each country, and a final diploma issued. This diploma might be
the cornerstone toward the long-term aim of establishing a European specialisation in
transfusion medicine according to the European directive 2005/36/EC on the mutual
recognition of professional qualifications.
Mutual recognition

The general system of mutual recognition of diplomas and qualifications in the European
Union takes the form of an individual recognition system. Competent authorities in
the host country, in which the individual wishes to have his diploma being recognised,
perform an individual examination on a case-by-case basis. This is quite complicated
and time consuming.
For certain professions including medical doctors, however, the general system provides
for an automatic recognition system for diplomas.
The most recent European directive on the mutual recognition of professional qualifications throughout the European member states is directive 2005/36/EC currently in force.
This directive contains a list of specialisations that are automatically recognised after
advanced medical training by all Members States or by only some members. However,
transfusion medicine, blood transfusion or immunohaematology are not mentioned in
the directive annexes. Therefore, automatic recognition cannot take place.
Directive 2005/36/EC on the recognition of professional qualifications, however, offers
the possibility of including new medical qualifications into the said annex: Article 26/2
of directive 2005/36/EC reads as follows: “The inclusion in Annex V, point 5.1.3 of new
medical specialities common to at least two fifths of the Member States may be decided
on in accordance with the procedure referred to in Article 58/2 with a view to updating
this Directive in the light of changes in national legislation.”
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Proposed training programme
Module 1: Clinical training

A two year clinical training following the medical diploma should be the foundation for
registered physicians. It must comprise all aspects of haemotherapy, in addition to physicians´ standard clinical tasks. Cellular blood components as well as plasma products
must be ordered, transfused and potential adverse events treated.
The indications for blood components and transfusion triggers must be applied in daily
routine. Pre-transfusion protocols must be followed and the whole documentation and
quality control must be done. Therefore, disciplines covering transfusion of blood and
plasma products on a regular, i.e. daily or almost daily basis, are deemed suitable for
such clinical training. Internal medicine including all sub-specialities, anaesthesiology
including intensive care, gynecology/obstetrics, pediatrics and surgical disciplines like
visceral surgery, heart and vascular surgery and possibly neurosurgery and urology as
well might be accepted disciplines for this clinical training.
Small parts of the clinical training might be covered by outpatient care. Laboratory medicine including microbiology, virology or infection epidemiology can be part of the clinical
training as well. However, at least half of the two years of clinical training must be devoted
to direct clinical care of patients.
A certificate should be issued by the head of the clinical department and focus on haemotherapy for the purpose followed by this curriculum.

Basics in blood supply management and organisation of blood supply in emergency situations should be part of this training, insofar as the donation departments are involved.
Further parts of these skills are covered in module four.
In addition, preparative and therapeutic haemapheresis procedures including therapeutic leukapheresis and photopheresis, if performed in the blood establishment, should
be part of the training. Diagnostic procedures to be performed before stimulation of
haematopoietic stem cell (HSC) donors should be part of this curriculum, as well as good
knowledge of adverse events of G-CSF mobilisation and apheresis procedures.
Interventions, emergency treatment and donor counselling in such cases must also be an
integral part of this training. Basics in cellular therapies, tissue handling and molecular
biology, as well as knowledge of adult and pediatric haematopoietic stem cell (HSC)
transplantation strategies (including basics in haematology/oncology) are also required
to enable a specialist in transfusion medicine to answer questions arising from these
disciplines.
In vitro preparation and possible expansion of autologous and allogeneic HSC and mesenchymal stem cell (MSC) products should be understood by the trainee if performed in
the blood establishment. Storage, freezing protocols, and release of the final (apheresis)
products must be part of the training.
Donation related laboratory analysis, hygiene protocols and quality management related
to donation procedures are also essential for this module.

Module 2: Donor Medical doctor

The third year of the curriculum should be devoted to the management of whole blood
and apheresis donors. Blood donation in all its aspects should be the focus of physicians
taking part in module two.
Planning, organisation and implementation of blood drives and blood collections, including whole blood donations, single product and multi-product apheresis procedures, stem
cell apheresis and bone marrow harvesting, if possible, should be the major topics of this
year in advanced medical training.
This module must be performed in a suitable blood establishment, where sufficient
numbers of the above mentioned procedures are performed, and where continuous
supervision of the trainee by a senior physician with good expertise in transfusion medicine is guaranteed.
The trainee should perform the following tasks on a regular basis: donor selection; donor
interview and examination; medical care of the donor before, during and after the donation process; both whole blood and autologous donation; as well as allogeneic apheresis
procedures.
Basics in infection epidemiology and a sound knowledge of transfusion-transmitted
diseases are key elements for donor counselling.
By the end of module two, the trainee should have mastered the following skills: diagnostics, emergency and long-term treatment, as well as correct documentation and
reporting of any adverse event occurring during or after donation procedures.
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Module 3: Laboratory

Module three will comprise at least three different laboratory entities important for
transfusion medicine. This module should not be completed within less than 12 months
of full time employment in the respective laboratories. From our experience, the time
devoted for this important module should be at least one year. A more thorough training
is provided, if this period is considerably longer.
Immunohaematology: serological crossmatching and serological as well as molecular
blood group typing of patients are cornerstones in transfusion medicine.

Clinical counselling in haemotherapy, both in adult and pediatric patient groups, including
perinatal haemotherapy, is essential for the optimal utilisation of blood components in
contemporary medicine. In addition, clinical counselling in haemostaseology and the optimal use of coagulation factors and inhibitor concentrates has to be part of the curriculum.
Training and education should be performed in a laboratory, where all relevant laboratory tests in the field are regularly used and clinical counselling in the fields mentioned
above is performed. Trainees must be supervised by a senior physician experienced in
the field and in teaching advanced medical training. Preferably, this should be the head
of the laboratory or his or her deputy.
The second important part in module three is blood donor screening. Blood group typing
and serological as well as molecular testing for pathogens like viruses, bacteria and
protozoa are standard procedures in present-day blood establishments.
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Modern laboratory tests like nucleic acid testing (NAT) and molecular blood group typing,
as well as quality control of a laboratory should also be part of the curriculum.
Laboratory management and implementation of novel test procedures like testing for
antibodies against human leukocyte antigens (HLA) in blood donors, in order to prevent
transfusion associated acute lung injury (TRALI), should also be part of the training.

Therefore, a solid knowledge of all aspects of GMP compliant production, management,
safety, quality control, adverse event management and look back procedures, complaint
and recall management in homologous as well as autologous blood component provision
to the clinical colleagues is deemed necessary.
Stock management of blood components in emergency and disaster situations as well
as optimal provision and reduction of waste rates should be part of module four.

Immunogenetics: HLA diagnostics, transplantation immunology and forensic haemo-

genetics are the third part of the laboratory module. While immunogenetics seems
to be a sub-specialisation in some European countries, the authors believe that HLA
diagnostics is an important element in transfusion medicine and, therefore, should be
integrated into the curriculum.
Solid organ and HSC transplantation management, but also clinical counselling in and
management of adverse events like TRALI, require a profound knowledge in transplantation immunology. Forensic haemogenetics and paternity testing might also be included
here, but could be seen as optional elements of the curriculum.
After completion of this module, the trainee should be capable of clinical counselling in
adverse events, clinical management of bleeding patients, perioperative management of
haemotherapy and laboratory support in HSC and solid organ transplantation. Optimal
use of blood components, autologous haemotherapy and blood saving procedures should
be managed by the trainee as well. Further, a thorough knowledge of immunohaematology and blood donor screening should enable a physician to take over responsible
positions in these fields after completion of this advanced training.
Module 4: Good manufacturing practice, quality management, basics in
licensing as well as research and development

Production and distribution of standard blood components from whole blood donations
according to good manufacturing practice (GMP) are the backbone of a blood establishment. The Council of Europe (CoE) defined specifications and quality control parameters
for packed red cell concentrates (PRC), platelet concentrates (PC) and therapeutic plasma,
which were adopted at least in parts by most European countries.
In addition, GMP compliant production of apheresis products including PRC, PC, granulocyte concentrates (GC) and therapeutic plasma is also key for blood establishments.
Haematopoietic stem cell (HSC) concentrates and donor lymphocytes (DL) are standard
products also provided by most blood transfusion services.
Therapeutic leukapheresis and photopheresis procedures are frequently requested apheresis procedures in clinics dealing with haematopoietic malignancies. Most frequently,
specialists in transfusion medicine are either performing such procedures or are at least
involved. Basic knowledge in adult and pediatric haematology and emergency management seems to be necessary as well in order to perform these tasks properly.
Modern cellular therapies recently introduced in standard clinical care require knowledge
in cell and tissue handling and storage as well as modern laboratory skills in transfusion
medicine.
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Modern blood establishments cannot exist without professional quality management.
The main goal of every blood establishment is to supply patients in need and their treating physicians with the best possible blood components regarding content and function,
safety and availability. Quality management with all its facets serves this goal. Quality
assurance, drug registration and safety, as well as quality control must be part of a
modern curriculum in advanced medical training in transfusion medicine. Haemovigilance
and blood donor vigilance management should also be part of this training.
In such European countries, where blood components are considered medical drugs,
basic knowledge in blood component licensing, registration of blood products, as well
as production and marketing authorisations for blood components must be part of the
curriculum.
Research and development are not only key to a pharmaceutical producer, but are most
important in a quickly developing field of modern medicine. Clinical study management
and a scientific approach to haemotherapy and transfusion medicine should, therefore,
also be part of the curriculum.
CONCLUSION 2

Modern medical therapies like stem cell transplantation, cellular therapy, transplantation
of solid organs, regenerative medicine and surgery cannot be performed without a safe
supply of blood products, high quality standards, special blood products, and laboratory
services provided by blood banks and transfusion medicine specialists.
Good laboratory practice (GLP), good manufacturing practice (GMP), quality management
systems and quality control on the pharmaceutical manufacturer´s level are only a few
examples of the standards in today´s blood banking.
The curriculum in transfusion medicine as described above is not confined to Europe.
U.S. colleagues have also proposed a “ curriculum content in transfusion medicine and
blood banking education in pathology residency programs” in 2007 [4].
Shaz and Hillyer [3] in their 2010 U.S. review of transfusion medicine as a profession
state that “transfusion medicine physicians need to be leaders on local, national and
international levels; participate in research and education; and provide competent medical consultation.”
The two authors conclude their article with the following statement. “As transfusion
medicine is a discipline without borders and infinite possibilities, the field will continue
to expand clinically, academically, and scientifically as long as transfusion medicine
specialists continue to engage passionately as an advocate for patients and donors and
approach each day with questions to be answered and energy and dedication to find
the answers.” [3].
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Modern technology like e-learning tools [5] might help to facilitate the success of such
a curriculum in transfusion medicine.
We are well aware, that the implementation of the whole curriculum in all European
countries might take its time. However, some countries might easily adopt the whole
programme at once. Others might begin with the implementation of single modules.
This approach might help the scientific societies for transfusion medicine in such
countries, which do not currently have a specialisation and qualification in transfusion
medicine, to establish this, in line with other qualifications in advanced medicine in
their respective countries.
Our scientific field of knowledge and clinical skills is currently growing and gaining more
and more importance with the advent of cellular therapies and molecular diagnostics in
daily clinical routine. Training and education in all aspects of modern haemotherapy, as
well as a specialisation in transfusion medicine on a European level, therefore, seem to
be indispensable for optimal European medical care.
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Table 1: Answers from a preliminary EBA questionnaire by some European countries regarding the qualification in transfusion medicine in 2005
Country

Qualification?

Remarks

Austria

YES!

Belgium

No

Denmark

(Yes)

Since 1966: since 1983: “Clinical Immunology” (part?)

UK: England, Wales,
Scotland, N. Ireland

(Yes)

But only sub-speciality within haematology

Finland

NO!

France

(Yes)

Academic/university: “hématologie-transfusion” (nominated professors); hospital level:
“hémobiologie“

Germany

YES!

Since 1992

Francophone since 2001: post-graduate degree in
immuno-haematology / transfusion

No

“Specialist recognition” in transfusion medicine by
specializing in haematology; take MCRPath in transfusion medicine

The Netherlands

(Yes)

Sub-speciality of internal medicine “internist-transfusion specialist”

Norway

(Yes)

“Immunology and transfusion medicine”

Portugal

Yes

Slovenia

YES!

Sweden

Yes

Since 1967: “Blood group serology & transfusion”
à since 1992: Transfusion medicine

Switzerland

No

Transfusion medicine optional part of haematology

Ireland

Since 1982

YES!: full specialisation in transfusion medicine; Yes: specialisation in transfusion medicine including
limitations for a European mutual recognition; (Yes): sub-speciality or open to other fields and professions;
No: optional parts of other specialisations but no single clear-cut curriculum; NO!: no advanced medical training in transfusion medicine leading to a specialisation, which might enable a European mutual recognition

238

European
Blood
Alliance

blood and blood components of Human Origin

239

Annex 1: This questionnaire was answered by 14 different European countries taking part in the
White Book 2011 activities.

QUESTIONNAIRE: BLOOD TRANSFUSION IN EUROPE
Specialisation & qualification in transfusion medicine (specialist medical training) throughout Europe

6.) Since there is a formal qualification in transfusion medicine in your country: Is there a specific curriculum and a formal advanced medical training programme for physicians specialising in transfusion
medicine?

Thank you in advance for completing this questionnaire! Please add comments in the appropriate field
attached to every question or at the end of this questionnaire and in such case refer to the number of
the question, for which this comment is added!

Yes •
No •

1.) For which country do you provide these answers?
Comments?
2.) Would you please identify yourself?
Name:

7.) What are the required qualifications (e.g. in basic medical training) to achieve admission to specialist
medical training in transfusion medicine? Is a medical degree required? Is basic clinical training required
to join such a programme? Do other qualifications apart from medicine (e.g. degree in pharmaceutics
or biology, etc) also allow you to join such training programmes?

Address:
		

Phone:
Mail:
3.) Is there a formal qualification and an officially recognised specialisation in transfusion medicine in
your country? (Separate speciality or sub-speciality within e.g. haematology or internal medicine?)

8.) This question relates to the organisation of this specialisation in your country: How is this qualification programme in transfusion medicine organised? This includes: Minimal requirements regarding
time in clinical training, time at an institute for transfusion medicine in advanced medical training; Is
there a final exam and a diploma issued? By whom are curriculum, final exam, diploma, etc. regulated,
organised and issued?

Yes • • i f your answer is YES: Please underline the appropriate in your country: separate speciality?
Sub-speciality? Within haematology? Within internal medicine? Within other specialities?
and continue with question # 6.)!
No • • if your answer is NO, please read the following questions!

Comments?

9.) Does your national medical association fully accept this speciality?

4.) Are there ongoing efforts to establish a speciality in transfusion medicine in your country?
Yes •
No •
Comments?
5.) Do you believe that it is worthwhile to set up an European initiative aiming for the establishment of
an European specialisation in transfusion medicine? Would this probably help you in establishing a
national specialisation? Would such an European initiative probably be supported by your national
transfusion medicine society? (Please underline where applicable!)
Yes •

10.) The final part of this questionnaire deals with the European harmonisation in the field of transfusion
medicine specialist training: Which constituent parts of this training do you deem necessary and
indispensable for a harmonisad training course?
· Basic medical training:
Necessary •
dispensable (“nice to have”) •
If necessary: How long?
years
Which specialities (e.g. internal medicine, paediatrics, gynaecology/obstetrics surgery, neurosurgery,
urology, anaesthesiology, others? – please underline applic..)

No •
Comments?
Comments?
Please continue now with question # 10!
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· I mmunohaematology/ blood group serology
Necessary •
dispensable (“nice to have”) •
· Production (GMP) of standard blood products
Necessary •
dispensable (“nice to have”) •
· Production (GMP) of apheresis products (including stem cells)
Necessary •
dispensable (“nice to have”) •
· Clinical counselling in haemotherapy/optimal use of blood products
dispensable (“nice to have”) •
Necessary •
· Counselling in prenatal care/perinatal haemotherapy
dispensable (“nice to have”) •
Necessary •
· Haemostaseology/clinical use of factor concentrates
dispensable (“nice to have”) •
Necessary •
· Transplant immunology/HLA diagnostics
dispensable (“nice to have”) •
Necessary •
· Quality management
dispensable (“nice to have”) •
Necessary •
· Production safety/adverse event management/look back
dispensable (“nice to have”) •
Necessary •
· Autologous haemotherapy
dispensable (“nice to have”) •
Necessary •
· Donor management/information&communication management
dispensable (“nice to have”) •
Necessary •
· Basics in emergency medicine & disaster management
dispensable (“nice to have”) •
Necessary •
· Lab: serology & NAT (PCR) in viral & bacterial testing
dispensable (“nice to have”) •
Necessary •
· Basics in licensing of blood products/marketing authorisation
dispensable (“nice to have”) •
Necessary •
· Others?
Please specify:
Necessary •
dispensable (“nice to have”) •
Thank you very much for completing this questionnaire!
Please send back to:
Professor Dr. Erhard Seifried, MD, PhD
Dr. Markus M. Mueller, MD
GRC Blood Donor Service
Sandhofstrasse 1
60528 Frankfurt/Main, GERMANY
phone: +49 69 6782 233 fax: +49 69 6782 231
email: m.mueller@blutspende.de
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13.THE ROLE
OF BLOOD
ESTABLISHMENTS IN
CELLULAR
THERAPIES:
introduction

13.1	 Context and
environment:
science develops,
so should the
strategy

Clinical status: There are currently around 300 companies involved with over 250

cell based therapy products in the market or in some stage of clinical development.
Approximately half are still in phase one, another half in phase two and three clinical
trials, and approximately 30-40 CT productsare commercially available in at least one
country (L. Buckler, personal communication, 2012).
Only a third of these (around 10-13 products) have received regulatory approval and are
currently marketed. Therefore, approximately 90% of the therapies are still in development and still require pre-market approval. The majority of these products are based
on allogeneic cell platforms. It is also important to note that the estimated revenue of
these products in 2011 was over €880 million.

As indicated in the Directive 2004/23/EC, “The transplantation of human tissues and
cells is a strongly expanding field of medicine offering great opportunities for the treatment of as yet incurable diseases.” Cellular therapy (CT), consisting of therapeutic use of
human cells, is not a single paradigm. There are various platforms as starting materials,
e.g. autologous, allogeneic xenogeneic, gene therapy based or a combination of several
of these.

Role for BEs? Many industry and other stakeholders are making strategic decisions

Diverse regulatory systems: In many countries, different starting materials have dif-

Financial considerations: In some countries BEs are under severe financial constraints, with pressures to consolidate and to focus on delivering core services. The level
of investment required to get involved in CT is significant and the demand for CT products
is currently uncertain. Long term prospects for CT products imply that it is a relatively
nascent industry with many early phase products, but few approved ones. The CT product
cycle, from proof of concept to phase three clinical trials and effective clinical use is very
long, often around ten years (Fig. 2).

ferent regulatory oversights. These range from approval of what is considered routine
practice, for example, a routine stem cell transplant for a variety of malignant conditions
e.g. lymphoma; approval of the processing device; or the more complex approvals such
as market authorisations, and approval of Advanced Therapeutic Medicinal Products
(ATMPs). Such complex regulatory processes are very often country specific. In addition,
CT shares common characteristics and interactions with tissue engineering, gene therapy,
bio-engineering and regenerative medicine (Fig 1). All these fields are evolving rapidly.

about their involvement in cellular therapy and, in fact, the majority of big pharmaceutical
companies and life science companies have cell strategies in place or in development.
Clearly blood establishments are asking the same questions, and there is a need for a
reflection on policy and strategy for CT from all stakeholders, including BEs. However,
the environment for BEs is somewhat different, as discussed below.

CELL THERAPY TIMELINES

Regenerative medicine
PROOF OF CONCEPT

PHASE 1 STUDIES

PHASE 2 STUDIES

PHASE 3 STUDIES

Cell therapy
ADVANCED DEVELOPMENT

Tissue
engineering

Gene
therapy

PRECLINICAL DATA EVALUATIONS

Cell-based
immunotherapy

PRODUCTION

1

Figure 1: Interactions of cellular therapy with tissue engineering, gene therapy, bioengineering and
regenerative medicine

2

3

Years

4

5

6

7

Figure 2: Cell Therapy product timelines, from research to effective clinical use.

It is, therefore, a real challenge to initiate such costly activities, even when efficacy for
patients has been established. Added value comes from using existing infrastructure;
expertise in activities in the whole chain, from collection to vigilance; the ability to retain
top medical and technical staff; and experience in cost effectiveness and efficiency.
Therefore,BE senior management need to understand the environment and the risks in
investing in such therapies.
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International picture: From discussions in the non-profit BEs (EBA and Alliance of

Blood Operators - ABO –an association of BEs from Australia, Canada, USA, UK and EBA
members) it became clear that BEs in different parts of the world are at different stages
in relation to CTs. However, there are some issues, common to all.

13.2	 Objective and
working method

Synergies between BEs and CT: In all BEs where haematopoietic stem cell collections

and processing takes place (even minimal manipulation) significant growth in activity
has been observed over the past few years. This did not happen by chance, but developed
due to the synergies that exist within BEs between their blood manufacturing processes
and those required for CT work. In 2012 it has been estimated that current CT work within
BEs in the USA alone is worth over €4.8 million.
CT has the potential of becoming an important sector of activity. There has been significant progress in the past 10 years in this field and changes have been incremental
but pretty fundamental. CT is now very much part of corporate and academic policy and
financial consciousness. It is felt that the lines between blood and cellular work and even
synthetics (e.g. tissue engineering) are blurring.
Moreover core activities for BEs are relatively static. Therefore, if BEs wish to be forward
looking, they need to capitalise on their significant strengths and assess what synergies
exist between blood component and CT activities. This is a way BEs can get involved in
this very exciting area of work, while minimising the financial and economic risks.

Experts in the European Blood Alliance Tissue and Cells Working Group (EBA T&C WG)
and ABO experts in CT identified the need for a more in-depth reflectionon the role of
BEs in CT. The method chosen to conduct this reflection on policy and strategy for BEs
consisted of an analysis of strengths, weaknesses, opportunities and threats (SWOT)
for BEs in this field. An initial reflection identified five major domains of CT related
activities for such an analysis.
1. Scope: The Scope of CT activities (chapter 14) aimed at first providing an overview
of the current status of CT. An attempt was made to grade the CT types according to
their complexity, infrastructure and level of synergy with current BE activities. Human
Embryonic stem cells, gene therapy and tissue engineering have been considered outside
the scope of this work.
2. Regulatory aspects: The regulatory aspects were tackled next (chapter 14). BEs work

in a very tightly regulated environment and have significant expertise in inspections and
in dealing with Competent Authorities and regulators. If BEs wish to engage in CTs, such
activities will comprise a definite strength. A very detailed overview of the regulatory
conditions in different countries has been undertaken. This is a valuable comparison and
illustrates that, although all regulators have a common aim of safety and efficacy of new
products, the way such issues are dealt with are very varied indeed. This is particularly so
in the EU where every Member State has regulated according to its own requirements.
A serious attempt at harmonising regulatory requirements would add very significant
value to streamlining the entire process and increasing efficiency, at equal or even higher
levels of quality and safety for donors and patients. There is no doubt that current regulations could certainly be improved in this regard.
3. Research: Research issues were then considered (chapter 16), focussing on the skills

and expertise of BE staff and the BEs working infrastructure, which can be immensely
beneficial and, therefore, advantageous. However, pitfalls are recognised and explained.
This chapter details some specific roles and routes BEs could take to increase their profile
and visibility.
4. Intellectual property: Sharing expertise on intellectual property (IP) issues was

considered next (chapter 17). CT is a relatively new area for BEs to get involved in and,
therefore, it is important that BEs understand the potential commercial implications of
getting involved. Many companies involved in CT have got much experience in IP protection. BEs need to understand this to ensure that their efforts are properly rewarded.
5. Ethical issues: Finally the ethical issues linked to involvement in CT were addressed

(chapter 18). It was felt that this was a very important aspect of this work. Built over
many years, BEs have got the trust of the public, and this needs to be protected. When
venturing into a new area of activity, it is important that BEs do not inadvertently get
caught into ethical controversies, that may be detrimental to their core activities, and
risk losing the public (donor) trust.
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Each author of these chapters was given a free hand to write their section but had to
include a SWOT analysis on the area they covered. Inescapably, this has meant, there
is some degree of duplication. This is no bad thing, because consistently very similar
conclusions were reached independently by the different contributors. This fact alone
makes the SWOT analyses more robust and meaningful. At the end, each of the chapters
on CT was discussed with the full authors’ group and amended from the comments and
discussion. This allowed for clarification and interpretation of differences of the SWOT
analyses according to their specific circumstances and environments (e.g. Europe, North
America, Australia).
These chapters covered the main principles. No attempt was made to delve into detailed
financial aspects or risk assessments. It is clear that the time lines for return on investment are long and, being such new products, risks are not small. Much also depends on
the particular environment where a specific BE is operating.

Finally, this collaborative work gathering BE experts from Europe, North America and
Australia led to elaborate conclusions and recommendations (chapter 19). Editorially I
tried wherever I could to make the sections part of a single narrative, but I felt that too
much editing would interfere too much with the writings of the contributors. I hope I
got the balance right.
All together these chapters on CT should be considered as a top level strategic report, and
has now enough detail for members of ABO to assist them in their decisions on whether
they wish to get involved in CT. I also think that these chapters on CT could form a basis
for all policy and decision making in the field of CT.
I am very grateful to all members who have given so freely of their knowledge, expertise,
time and engagement. If ever there was an example of the synergies of collaboration,
this one would be prime.

However, BEs bring with them very significant advantages that can be used to maximize
opportunities for the future and puts BEs at the heart of this exciting field of medicine.
I hope that these points have been well covered. A possible stepwise progression of CT
activities in a given BE is proposed in the fig.3.

POSSIBLE STEPWISE PROGRESSION
• HAEMATOPOIETIC STEM CELLS / CORD BLOOD
• ADOPTIVE IMMUNOTHERAPY EG DLI CTLS
• MESENCHYMAL STEM CELLS
• REGENERATIVE THERAPY INCL INDUCED PLURIPOTENT CELLS
• TISSUE ENGINEERING (SEEDING – DECELLULARISATION)
• EMBRYONIC STEM CELLS

Time

Figure 3: A possible stepwise progression of CT activities in a given BE.
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14.THE ROLE
OF BLOOD
ESTABLISHMENTS IN
CELLULAR
THERAPIES:
SCOPE OF ACTIVITIES

To various extents, and beyond their traditional roles of providing erythrocytes and platelets for transfusion, many blood establishments (BEs) are getting involved in cellular
therapy activities. Those that are not are currently assessing the role for BEs in general
and their own organisation, in particular, in cellular therapy work.
Donors, patients and the community as a whole rightfully expect safety and ethical standards applied to cellular therapeutics not to fall short of standards applicable to normal
blood products. Therefore, many experts believe that cellular therapeutic generation
should be in the domain of BEs. We have here attempted to provide some background
to promote internal and external discussions, and to assist decision making with respect
to these expanded services provided by BEs. The work was commissioned by Alliance of
Blood Alliance (ABO) Board and, therefore, this document attempted to address cellular
therapies (CTs) and related activities from Australian, European and North-American
points of view. Basic concepts seem to be consistent, but nomenclature slightly differs
in these three continents.
In this chapter we have aimed to provide some suggestions as to the potential scope of
cellular therapy activities by BEs. The depth of any blood establishment’s involvement
in the field will be dictated by numerous factors, including local infrastructure, experience of blood establishment staff, and local need. CTs are heavily regulated and it is
reasonable to expect that no BE will aim to offer the entire range of activities in this field.
However, established quality systems, extensive validations of processes, and activity
specific licence requirements make BEs good candidates for being involved in numerous
aspects of cellular therapeutics, provided the safety and efficacy of the products can be
demonstrated to obtain licensing or marketing authorisation.
Haematopoietic stem/progenitor cells have been used for more than 40 years for autologous and allogeneic transplantation [1]. They can, therefore, be considered “classic”
cellular therapeutics: they are also among the easiest to generate. At roughly 60,000
haematopoietic stem cell transplantations world-wide (for all three sources of haematopoietic stem cells combined - Bone marrow, Peripheral Blood stem cells and cord blood),
these are probably also the most common “cellular therapy” products.
Comparing those numbers to red cell concentrate requirements, it immediately should
become clear that quantitatively (and also economically) cellular therapy will likely not be
able to compete with “standard” blood products in terms of numbers, while at the same
time adding a significant layer of complexity to BEs’ operations. Is it worth the effort?
Opposing forces of humanitarian and economic factors will play into the response to this
question. The answer will thus likely not be the same in all countries. It will vary between
places where access to health care is a commodity versus a human right.
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14.1	DONOR
EVALUATION AND
DONOR REGISTRIES
Different countries have taken different approaches to address the need for matchedunrelated stem cell donor recruitment, registry and search unit management, etc. This
discussion is beyond the scope of this chapter; suffice to say that in those countries where
there is an unmet need for professional stem cell donor management, BEs with their
large pools of blood donors may have an edge over organisations starting from scratch,
both in terms of donor relationships and registry infrastructure.
The need for extensive donor evaluation, whether autologous, allogeneic-related or
matched-unrelated, applies essentially to all cellular therapies, except when embryonic or cadaveric donors are involved. Adequate donor evaluation requires physicians
with considerable clinical experience and, in the case of stem cell mobilisation, specific
knowledge about mobilizing agents/regimens [2].
Many BEs are able to care successfully for stem cell donors. More so than clinicians,
transfusion medicine specialists have a track record in donor care and attention to donor
safety; they also have the infrastructure in place for the required vigilance systems.
Considerable public trust in BEs makes them prime contenders particularly also for allogeneic donor care issues.
Hospital clinicians on the other hand may – knowingly or inadvertently – undervalue
donor safety, or may at least be perceived to do so. Moreover, for haematopoietic stem
cell transplantation, international standards such as World Marrow Donor Association
(WMDA) guidelines (and in some cases, local laws) require that donor assessment and
informed consent be performed by an individual totally independent of the patient’s
physician, to avoid any impression of coercion. By extension, similar standards could be
applied to donors for any other type of cellular therapy.
Therefore BEs are a natural place to maintain donor registries, specifically including
unrelated marrow and cord blood donors. In the latter example, they are also very suited
to process and store cord blood (see below).
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14.2	 Four tiers of
CT products
CT products have been categorised to reflect both the state of complexity and the requirements necessary for BEs to operate in the field. Some are well established products;
others are newer and more experimental. A SWOT analysis is presented after each tier
to help BEs evaluate their potential role. This is also summarised at the end.
TIER 1: Established, simple and needing little specific infrastructure
TIER 2:	Simple, established cell products requiring a GMP facility with class A in B work

environment
TIER 3:	Simple cell products requiring a GMP facility with class A in B work environment

which are less well established
TIER 4: Complex experimental cellular therapeutics

14.2.1	TIER 1: Established, Simple And
Needing Little Specific Infrastructure
1.	Haematopoietic Stem Cell Transplant And
Donor Lymphocyte Product Generation

Mobilised peripheral blood stem cells and bone marrow stem cells, which are the two
most common stem cell sources used for transplantation today [3], as well as granulocytes, can be collected within the normal blood donor centre or hospital infrastructure,
i.e. their generation ideally lends itself to blood centres which are only entering the field
of cellular therapies.
In response to legislation, haematopoietic stem cells for haematopoietic reconstitution
require specific license for operators: some countries even consider them to be drugs for
which a pharmaceutical license is required. Hospitals may shun the considerable effort
associated with licensing, and some BEs may, therefore, be able to use their experience with biological drug licensing and other regulatory issues as an entry into Cellular
Therapy generation. The technology required for stem cell collection is commercially
available and fairly simple to use, and transfusion medicine specialists are acquainted
with similar technology.
Common manipulations of stem cell products
not requiring a Gmp facility or specific equipment
ABO major or minor mismatch between donor and recipient may occasionally require
erythrocyte or plasma reduction. Erythrocyte removal from bone marrow is achieved by
apheresis technology (with machines such as COBE Spectra or COBE2991), using closed
systems. For plasma removal, sterile tube welding devices such as SCD from Terumo
and standard centrifuges are required standard equipment in any blood establishment.
Moreover, all testing, cross matching (ABO and HLA) and (stem) cell enumerations are
current practices within BEs.

Mobilised peripheral blood stem cells, allogenenic or autologous,
for haematopoietic reconstitution
For mobilised stem cell apheresis, leukapheresis technology [4], automatic haemacytometry and flow cytometric capacity for CD34+ and CD3+ cell enumeration are required.
Because of significant electrolyte shift during stem cell apheresis, immediate access
to a biochemical laboratory is also critical. A facility clean enough for whole blood or
component collection is generally sufficient for peripheral blood stem cell collection.
Importantly, the significantly longer run time for “stem cell” apheresis compared to other
types of donations, as well as published semi-mandatory guidelines by Foundation for
the Accreditation off cellular theraphy (FACT) / Joint Accreditation Committee of the
International Society for Cellular Therapy and the European Group for Blood and Marrow
Transplantation (JACIE) demand that stem cell apheresis activities be physically separate
from other activities (clinical, whole blood or component collection). Designated and
specifically trained personnel, both nursing and medical staff, are required, because of
the longer duration, the risk for complications (specifically with respect to electrolyte
imbalance) which is considerably higher than with normal donors.
In a surprising lack of consequentiality by regulators and accrediting bodies, hand-written
labels/product information or manual, uncontrolled data entry currently remain acceptable.
To ensure product safety (standards should be at least equal to standard blood products),
IT solutions similar to those for standard blood products have already been established
for product generation, testing, labelling, document preparation and release. BEs in many
countries already use them and have gained considerable expertise in this area.
The considerable expense and the duration of adequate IT validation considering product
frequency should be borne in mind and that also opens opportunities for collaboration among BEs. This aspect of product safety clearly plays to the strengths of BEs.
Benchmarking should include, at the very least, regular calculation of apheresis outcomes and comparison against published data, as well as transplantation outcomes.
Donor follow-up is still required, although it is often delegated to transplant units for
autologous and family donors, and to donor registries for unrelated donors.
Bone marrow collection, allogenenic or autologous, for haematopoietic reconstitution
For bone marrow collection, access to an aseptic operating theatre, and anaesthesia
support are both required. The technique for marrow harvesting is not dissimilar to a
diagnostic tap [5]; benchmarking requires, at a minimum, average marrow cellularity
and donor and recipient outcome.
Ample data for benchmarking have been published. The technology required in addition to operating rooms is similar to peripheral blood stem cells, i.e. flow cytometry and
haemacytometry. The same considerations for product safety and IT support apply to
bone marrow as to peripheral blood stem cells. Since in Europe, marrow aspiration may
only be performed by physicians, two of which are required for a marrow harvest, labour
cost is considerable. In the US, a physician may be assisted by a mid-level practitioner
during marrow harvest.
Any autologous product will require cryopreservation. Many regulators demand use of
a clean room facility for the manipulations preceding cryopreservation; this will be discussed below (Tier 2). It may be reasonable to assume that if clinicians agree to yield
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allogeneic stem cell collection to BEs, that they will also expect them to take over the
more laborious and investment-intensive task of autologous stem cell product generation and cryopreservation (see Tier 2).
Lymphocyte preparations
Approximately 10% of stem cell transplant recipients (with numbers increasing because of current transplant protocols) will go on to require an unstimulated
lymphocyte transfusion from their stem cell donor, also referred to as “donor lymphocyte infusion” (DLI). In the absence of stimulation, DLI is minimally-invasive
(similar to a platelet apheresis or multi-component donation), and donor evaluation
can accordingly be scaled down relative to stem cell donor preparation. Apheresis
technology and quality control techniques are the same as for mobilised-donor apheresis [6]. Cryopreservation capacity is generally required; since most of the product is
cryopreserved in incremental doses, only a small aliquot is administered freshly.

Compared to adult stem cell donors, medical history of donors of cord blood is less well
known and the frequency of donor-derived leukemia, according to data communicated
by the National Marrow Donor Programme (USA), may be higher than with the use of
adult-donor stem cell products. Nevertheless, for recipients lacking a matched-related
or –unrelated living donor, using cord blood is a potentially life-saving opportunity.

Granulocyte concentrates
Patients with transient neutropenia or qualitative neutrophil defects and severe infections may require granulocyte transfusions to control infection [7]. Even though controlled
trials do not exist and it may be ethically difficult achieve them, the same logic that is
applied to severely anemic or thrombocytopenic patients indicates that indeed replacement of a short-lived mature cell type with such cells from an allogeneic donor should
be beneficial. Before the advent of Imatinib, patients with chronic myeloblastic leukemia
often served as granulocyte donors. Nowadays, suitable healthy donors are recruited.
They receive an injection of granulocyte-colony stimulating factor the evening prior to
granulocyte apheresis. These donors can be drawn from the patient’s circle of friends
and relatives, or recruited from a healthy donor pool. The shelf life of granulocytes is
short (24 h); a therapeutic dose for an adult is >1010 granulocytes.

The cost of cord blood banking is considerable. Cord blood products are generated prospectively, before their HLA type is known, and thus, before their potential value can be
estimated. Many cord bloods are collected and shipped, only to find that critical volumes
or cell numbers meriting cryopreservation have not been met, and significantly fewer
than 1% of all banked cord blood units will ever be clinically applied.

In order for granulocytes to separate from red cells during apheresis, sedimentation
enhancers, generally high molecular-weight hydroxyethyl starch (HES), are co-infused
with the anticoagulant. Because of the extremely long half-life of HES, some countries
allow only one cycle of granulocyte donation per year. The technology of granulocyte
apheresis is commercially available. Granulocytes are irradiated prior to infusion, thus
the risk of graft vs host (GvH) is minimal and extensive tissue compatibility testing is not
required. Quality control is simple; it only requires the same Infectious Disease Markers
(IDMs) as for normal blood products and haemacytometry with machine differential for
neutrophil enumeration and estimation of red cell contamination. Red and white crossmatch are required (patient plasma incubated with donor erythrocytes and lymphocytes).

Allogeneic cord blood banking requires trained and licensed collection units (obstetric
hospitals), validated shipping to processing units, and trained and licensed processing
and storage units. Technical requirements include technology for erythrocyte removal
and volume contraction, generally density centrifugation-based, serology/NAT, haemacytometry and flow cytometry as well as low-resolution HLA typing for quality assessment,
cryopreservation and storage technology.

Cord blood collection
Since the first description of an allogeneic umbilical cord blood stem cell transplantation more than 20 years ago [8], residual post-natal placental blood-derived stem cells,
or “cord blood” stem cells, have become an important source of transplantable cells for
allogeneic stem cell transplantation.
Cord blood stem cell grafts differ from adult-donor stem cell transplants in their relatively
greater immunological immaturity, which allows for transplantation of less-than-optimally matched cord blood units. Cord blood has become a preferred transplant in countries
with little public support of volunteer stem cell donation, as well as in places with particularly great ethnic diversity, such as in the USA.
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The role of allogeneic cord blood transplantation is viewed differently in different countries, for reasons that may not be entirely scientifically justified. The small size of the
grafts makes them less than optimally suited for larger recipients (although double-cord
transplants can offer a useful approach), a second donation in the case of poor or nonengraftment is not possible, nor are DLIs available in case of impending relapse or graft
rejection. For complex reasons, likely including the greater immunological immaturity
of cord blood cells, immune reconstitution is markedly delayed after cord blood transplantation, and late losses due to virus infections are not uncommon.
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It follows that in order for allogeneic cord blood banking to be cost-effective, one distributed cord blood has to offset the cost of 100 processed and HLA-typed cord blood units.
It should be obvious that this expectation is unrealistic, as confirmed by systematic
analyses [9]. Philanthropy, government funding or cord blood banks jointly funded by
parents and others have been successful, but those considering entering the allogeneic
cord blood banking arena should be aware that cord blood is not a blockbuster drug.

Even though cord blood processing is largely a closed process, some regulatory bodies
have seen a need for a class A in B environment for cord blood processing. Accreditation
by FACT /Netcord or equivalent organisations is required before cord blood processing
units are allowed to deposit their product information in publicly searchable databases.
Administrative staff are needed for database management and handling of requests for
cord blood products. These are all areas where BEs should make themselves indispensible,
and many of them already do.
As for the therapeutic role of autologous cord blood, the potential benefit is less clear
than for allogeneic cord blood. For treatment of the donor’s own leukemia, the cells
are unsuited because, as was shown, informative oncogenic mutations are generally
observed at birth. Also, stem cell transplantation for leukemia hinges on immunological
anti-leukemia activity which is only achieved with allogeneic transplants.
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Use in the setting of sibling transplantation is often quoted as a potential benefit by
commercial autologous cord blood banks, but this is neither autologous use, which
causes significant regulatory issues (transformation of an autologous into an allogeneic
product, even though manufacturing processes are exactly the same), nor is it clear how
this product is advantageous over collection of stem cells directly from the living sibling.
Generation of regenerative medicine products from autologous cord blood has been
another promise by autologous cord blood banks, a promise with which medical progress
has failed so far to catch up. The question as to whether adult autologous cells from
marrow or from IPS (Induced pluripotent stem) cells generated from, e.g., skin fibroblasts
will be less suitable for regenerative medicine purposes than cryopreserved autologous
cord blood cells will need to be asked and tested once such therapies become available.
For lack of compelling arguments in favour of autologous cord blood, many professional
groups have issued statements discouraging autologous cord blood banking. At the very
least, future parents and grand-parents should be clearly advised about the current lack
of data supporting the usefulness of banked autologous cord blood.

Given the generally good working relationships between BEs with health care providers
in the field of non nucleated cellular therapeutics, it should not come as a surprise that
many hospitals in Europe have yielded the provision of stem cell services to BEs. Little
specific infrastructure beyond what is available in any blood establishment and limited
new technology (flow cytometry) is required for these products. The complexity of the
products is so modest that the risk of not being able to deliver them is minimal, although
rigorous training requires some start-up time and funding. Financial risks are modest,
since market size is fairly well established and largely stable; also, products are medically
established and thus covered by health insurances.

Manufacture of autologous cord blood is performed in very similar ways as allogeneic cord blood. Requirements for microbiological testing, specifically NAT testing,
are often less stringent for autologous cell products. As directed cell products, storage of autologous cord blood will have to be separate from off-the-shelf undirected
allogeneic cord blood.

The relative high frequency of the Tier 1 products among all cellular therapy products
implies a comparatively favourable balance between set-up investments and routine
production. The fact that there is no “market price” for stem cell products will require BEs
to carefully calculate their costs. What will be new for BEs is that more complex products
are required for numerically much rarer patients than what has been the case up to now.

Cell product collection as starting material
for commercial cellular therapeutics generation
Some pharmaceutical companies generate advanced cellular therapeutics from
autologous, i.e. patient-derived cells. Since they generally lack the infrastructure for
region-spanning cell collection, collaboration with BEs may prove mutually beneficial.
Examples of starting materials for such products include lymphocyte apheresis for
targeted immune therapies (i.e. Provenge for prostatic cancer) or bone marrow for
regenerative medicine (i.e. NurOwn for ALS, ChondroCelect for cartilage repair, t2c001
for myocardial infarction).
The techniques for collection are described above, i.e. their complexity is manageable.
Quality controls will be minimal, as these will be performed in the centralised cell factory. Generally, the commercial partner will bear the responsibility for regulatory matters.
BEs should realise that their involvement may be interpreted by patients as a “seal of
approval”, i.e. care must be taken not to taint the currently excellent relationship, BEs
enjoy in the public mind if industrial partners or cellular products are carelessly selected.
For cell products and commercial partners that have received the approval of BEs, such
partnerships can facilitate patient access to novel therapeutic approaches.
2.	SWOT analysis of Tier 1 CT products (see annex 1)

The list of strengths of BEs with respect to “classic” cellular therapeutics is long. They
include the following: demonstrable reputation for donor care; over decades-long
experience with pharmaceutical manufacturing under GMP (regulatory/licensing, pharmacovigilance, quality testing, quality management, IT, …); experience with apheresis
technology. They also have de-centralised structures which provide easy donor and customer access, issues with which BEs favourably distinguish themselves in relation to
hospitals and commercial entities.
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Weaknesses may pertain to infrastructures which are more geared to the healthy donors
than to patients, but partnerships with hospitals can alleviate that problem. The Tier 1
cellular therapeutics are a good entry point for BEs wishing to enter the arena of cellular
therapeutics generation. Stem cell products for haematopoietic reconstitution have left
the kind of unregulated realm where each hospital would have its apheresis machine in
the corner, to become highly controlled, licensed products.
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14.2.2	T ier 2: Simple, Established Cell Products Requiring
A Gmp Facility With Class A In B Work Environment
1. Cryopreservation Of Cell-Rich Products	

All autologous haematopoietic stem cell products need to be cryopreserved, to maintain
their viability while the patient is undergoing high-dose therapy. Similarly, DLI products
are usually cryopreserved except for one aliquot that is given freshly. Cryopreservant,
typically Demethyl Sulfoxyde (DMSO), is added to cell suspensions which are then rapidly
cooled down in controlled-rate freezers [10].
Required materials include an sterile connection device (SCD) tube welding device,
centrifuge, class A cabinet (some regulators require a B environment, others may be
satisfied with C or even D), controlled-rate freezer and cryo-tank. Tank filling status and
temperature must be continuously monitored and alarm-fitted, to guarantee product
integrity. Environmental requirements for aliquoting of cellular therapy products will
vary depending on local custom, from A in B to A in D.
2.	I mmunomagnetically Manipulated Stem Cell Products

For patients for whom no matched stem cell donor can be identified, transplantation of
a haplo-identical immune cell-depleted graft can be life-saving. Immune cell-depleted
grafts are also used for recipients of matched allogeneic transplants who cannot tolerate the nephro- or hepatotoxic immunosuppressants required after T-cell replete
transplantation.
The specific expertise required for haplo-identical stem cell transplantation is not available in all transplant centres. Reagents for immunomagnetic enrichment of CD34+ cells
or for immunomagnetic depletion of CD3 and CD19 or for alpha/beta T-cells and CD19
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cells are commercially available, as are automatic immunomagnetic separation devices
like Miltenyi’s CliniMACS [11].
An A in B environment, or equivalent, is required, but established protocols are available,
so that the generation of these products is straight forward. Quality controls are the same
as for standard stem cell products. In terms of regulatory requirements, immunomagnetic manipulation is considered minimal, i.e. the products are non-ATMP cell products.
Sometimes, autologous grafts are similarly enriched for “stem cells”, either for depletion of potential contaminating tumour cells in the graft or for depletion of immune
cells, when autografts are used to treat aggressive forms of autoimmune disease. The same technology is used as for allogeneic stem cell products.
3. Islet Cells

The concept of pancreatic islet cell transplantation was proposed more than 50 years
ago as a treatment for diabetes. The technique is established at approximately 25
centres world-wide, yet the number of annual islet cell transplants does not currently
exceed 100.
Autologous pancreatic islet cells are generated from patients requiring gastrointestinal
surgery which necessitates pancreas resection (e.g., chronic pancreatitis with cysts).
Allogeneic pancreatic islet cells are derived from cadaveric (multi-organ) donors [12].
Autodigestion limits storage and transport time, which poses significant logistic challenges. Islet cells are prepared from fresh pancreas by repetitive collagenase digestion
steps and separation from exocrine pancreatic tissue, using a Ricordi chamber and differential centrifugation in an A in B environment. Islet cells are generally injected via the
portal vein into the liver; other sites have also been successful.
Quality control, in addition to the usual microbiological safety tests, includes yield and
purity of the islet fractions as well as viability scores. The process is currently very labour
intensive and long - (approx. 10 hours). Moreover, the processing steps do not lend themselves to automation and a number of variables can only be controlled to a limited extent.
Post purification, the islets have only a shelf life of 48 hours prior to transplantation.
The short survival time of pancreatic islet cells outside the body limits transportation
of pancreas or of isolated islet cells to distant sites, i.e. only patients close to the isolation process are normally considered, although this may change as experience with islet
viability increases. The large network of BEs may be very advantageous in this regard.
4. Autologous/Allogeneic Cells For Regenerative Medicine

Autologous bone marrow cells have been used with considerable success for regenerative medicine purposes with a wide array of indications, from critical size bone defects,
to peripheral vascular disease, myocardial infarction and heart failure. In all cases, a
therapeutic benefit was apparent, but satisfactory cellular and molecular mechanisms
could not be delineated.
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For myocardial infarction (MI), the benefit of mononuclear bone marrow cell therapy has
been unequivocally demonstrated [13]. Because of the high frequency of coronary heart
disease / MI, market size may appear considerable larger than for haematopoietic stem
cell transplantation, but the realistic market is probably smaller:
All medical establishments that want to perform cell aspiration for regenerative treatment
are “production sites” and require inspections by regulators and by the manufacturer
of the drug. They have to establish SOPs and training manuals, document compliance
and ongoing training, report outcome parameters, etc., an effort which many medical
establishments have shunned.
The heterotopic use of cells for these and other regenerative medicine indications classify
the cell products as advanced therapy medicinal products (ATMPs). If a facility should
decide to use bone marrow mononuclear cells for several indications, even if the same cell
preparation protocol is applied, for each of the clinical applications separate marketing
applications will need to be filed with the regulatory bodies.
Some cellular preparations may be complex to generate but, in the case of autologous
progenitor cells, generation of the products is extremely simple. Bone marrow cells are
collected by aspiration under local anaesthesia, then buffy coats are prepared using one
of several available techniques. Manual density centrifugation, density centrifugation
with semiautomatic devices or fully automatic filter-based methods work equally well.
The former requires an A in B environment, the other two are closed systems.
Whether cells isolated with the different techniques have different therapeutic value
remains unanswered. Quality controls include the usual virus safety parameters, as well
as viability and some haemacytometry and flow cytometry. Quality control is complicated by the lack of suitable “potency” assays. Since the cell or cells responsible for the
therapeutic benefit remains elusive, no minimal or maximal effective doses have been
identified. What useful measure for product quality assessment can be applied, therefore,
remains to be determined.
5. SWOT Analysis for Tier 2 CT products (see annex 1)

Those BEs capable of generating Tier 1 products will also be able to produce Tier 2
products, although with the exception of cryopreservation capacity, demand for Tier
2 products may be not be required in the area served by that blood establishment.
The strengths of BEs which enable them to support these products are the same as
mentioned above. Specifically in the field of therapies for more frequent illnesses BEs
may find themselves in competition with money-making entities such as start-ups
and big pharma.
Even if none of the cellular products described here are patentable, the threat alone to
pursue legal action against BEs on the part of industry lawyers may suffice for them not
to pursue these preparations further (see Chapter 17). Novel therapeutics, specifically
also for some more common illnesses, may strengthen the political clout of transfusion
medicine within the medical community and may also offer economic opportunity. The
significant financial commitment required for development, clinical testing and licensing of these cellular therapeutics, as well as the formidable expense of operating a GMP
facility and a cryopreservation laboratory and storage device must be considered.
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14.2.3	Tier 3: Simple Cell Products Requiring A Gmp Facility With Class
A In B Work Environment Which Are Less Well Established
1.	Antigen-Specific Lymphocytes For Adoptive Transfer Of Immunity

In allogeneic transplantation, the number of T-cells which can be safely administered
without causing severe GvHD ranges from between 5 x 104 and 1 x 106 per kg body weight
for haplo-identical and fully matched donor-recipient constellations respectively.
Therefore, separation of the rare T-cells directed against specific desired antigens from
those allo-reactive T-cells is desirable.
Adoptive transfer of antigen-specific donor lymphocytes is well established for refractory
viral disease after stem cell transplantation [14]. Promising results for fungal illness as
well as for tumor-antigen specific T-cell transfer have also been demonstrated, but these
latter indications currently remain at the research stage.
Very small numbers (a few thousand per kg of the recipient) of antigen specific T-cells
have been shown to be of clinical benefit, since the cells will, under the influence of
the virus in the recipient, proliferate dramatically. A variety of expansion or isolation
techniques have been applied successfully. As starting material, donor buffy coats or
unstimulated apheresis products have been used. If the original stem cell donor does
not have T-cells which respond to the antigen in question, the patient’s haplo-identical
relatives (parents, children) can be considered as donors; their close contact to the patient
reasonably predicts responsiveness to the same virus that their relative is shedding.
Antigen-specific T-cells can be enriched by pulsing with relevant antigens in vitro, which
causes specific T-cells to proliferate. The technology has got certain disadvantages, such
as a considerable delay between harvest and application, which almost demands prospective generation of these cells. Since the cells are cultured for prolonged periods of
time ex vivo, cells generated with this technology are classified as advanced therapy
medicinal products; the requirements for quality control for expanded cells will be considerable and will reasonably include assays of ploidy, senescence and transformation.
Alternatively, antigen-specific T-cells have been generated by capturing antigen-specific
cells by virtue of antigen-mediated cell activation (commercial cytokine capture assay)
or with artificially folded HLA-molecules displaying recombinant viral antigens (e.g.
streptamer technology). Generation of such cell products takes less than one day, i.e.
they are readily available, and because these cells are only minimally manipulated, the
cell products are not regulated as ATMPs.
A disadvantage may be that relatively high frequencies of antigen-specific T-cells in the
starting population are needed, in the order of magnitude of 1:1000-1:2000 T-cells. At these
frequencies, 100 and morefold enrichment is feasible, but products will not homogeneously consist of virus-specific T-cells. Contamination with potentially allo-reactive T-cells
may be considerable if the frequency of specific T-cells in the starting population was low.
Immunomagnetic methods with the same devices as for immunomagnetically manipulated stem cell products are applied for cell isolation. Quality control involves, in addition
to the usual viral/bacterial safety assays, flow cytometry, generally of the frequency of
Interferon-gamma (IFNγ) producing cells in response to antigen stimulation. Cells are
generally dosed according to the remaining non-antigen specific, potentially allo-reactive
T-cell contamination, at doses considered safe by the transplant physician (see above).
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Autologous antigen-specific T-cells, generated with the same technology, have also been
used with some success in the scenario of allogeneic transplantation, for instance, for
prevention of virus re-activation in patients with EBV-induced malignancies.
2.	Mesenchymal Stroma Cells

Cells with fibroblast-like morphology and capacity for differentiation into various mesenchymal lineages can be prospectively isolated from a variety of tissues, including bone
marrow and adipose tissue, and expanded in vitro without the need for specific growth
factors. Collectively termed mesenchymal stroma cells (MSC), it is clear that these cells
are highly heterogeneous populations. This is the case, not only between sources and
between donors, but also within the “MSC” population. For instance, from one donor,
the “MSC” population may contain cells with very different capacities.
Morphological or immunological markers which would allow prediction of expansion or
lineage capacity or of potency remain to be determined. Use of MSC for immunomodulation and for regenerative medicine purposes has been proposed (see below) [15].
All previously presented cell products, which are minimally manipulated, despite significant intra-donor variability, are relatively homogeneous, irrespective of minor protocol
differences. MSCs on the other hand are cultured over longer periods of time and protocols vary markedly. It is likely that even small permutations of culture conditions will
affect MSC properties and substantial effort continues to be invested into this question.
Unfortunately, most of the generated MSC products are only described phenotypically or
characterised in vitro. Whether the reported changes in selection or culture methods benefit or harm their clinical usefulness is rarely addressed. It may be reasonable to assume
that MSCs which are, for instance, relatively skewed for chondrocytic differentiation may
be more useful for cartilage regeneration. However, whether greater in vitro plasticity also
portends stronger immunomodulatory effects is less clear. In other words, even though
more than 5000 doses of MSCs have been dispensed to GvHD patients alone, the MSC
field remains in its early days and the weight of the evidence in favour of their clinical
usefulness remains a matter of debate.
Many different protocols for MSC generation have been proposed. MSCs can be enriched
from their tissue of origin either by plastic adherence or by immunomagnetic enrichment of cells expressing certain markers which are more or less specific for MSCs, such
as CD73, CD105 or CD271, or by depletion of non-MSCs by virtue of CD45, CD31 and GlyA
antibodies. MSCs are exceedingly rare cells, so that prior to clinical use, considerable in
vitro expansion is required.
Expansion can be achieved in a variety of media. Specific growth factors are not required.
Currently platelet lysate is the preferred additive for MSC expansion, mostly because
of the relatively well defined safety profile of the starting material it is derived from,
i.e. platelet concentrates, and because of its abundance and low cost. Expansion can
be done in biogenerators (bioreactors), although their cost remains prohibitive at this
time. Alternatively, labour and space intensive expansion in large tissue culture flasks
has been successful.
It is likely that different selection methods and culture conditions will yield very distinct
products. Whether these differences will be systematic or random, and in how far they are
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donor and tissue of origin dependent, etc. remains unclear. Questions such as these should
be addressed before conclusions about their clinical role can be drawn. If the products are
not similar, how far can clinical outcomes in different studies be compared?

anti-inflammatory mediators. Some of these mediators have been characterised, yet
their systemic application does not faithfully reproduce the effect of MSCs, indicating
that there is more to the effect.

MSCs are a typical example of an ATMP. Because of their prolonged ex vivo culture, quality control requirements are considerable and will be responsible for much of the cost
of these cells, although testing requirements vary significantly between countries and
even regions. In addition to the usual serological tests on donor blood, the absence of
infectious agents in the cell pellets will have to be demonstrated.

The view held by some, that the secret of MSC therapy is LOCAL production of relevant mediators, is tainted by the observation that although MSCs are quantitatively retained in lung
they can still exert therapeutic benefit, at least in mice. Evidence has been provided that
the transplanted cells themselves do not prevail for long, but some tolerogenic skewing of
T-cells is maintained for more extended periods of time. It is fair to say, though, that the
therapeutic mechanism, if any, is not well understood and that more research is needed.

Identity can be demonstrated by flow cytometric analyses with a consensus panel
of surface markers as well as by demonstrating in vitro differentiation into one or
more mesenchymal lineages. Chromosomal stability, senescence and non-transformation may have to be shown. The extent of these analyses will depend on the
clinical indication.
The less critical the indication, the more stringent the quality controls will need to be, in
order to balance risks and potential benefits in the best interest of the recipient. Thus
for a severe GvH disease with its dismal clinical prognosis, regulators may be swayed
to forego in vivo tumorigenicity assays in nude mice, but for cartilage repair, such controls should reasonably be performed. Similarly, application in immune competent
hosts may be viewed differently than in immune incompetent hosts, because rejection
of MSCs will be faster and more efficient, i.e. they will likely be safer, in the former.
With respect to tumorigenicity, autologous MSCs must also be considered less safe
than allogeneic MSCs, because they cannot be rejected based on HLA disparity.

As quality controls for MSCs for this indication, as well as for other indications where
the cells are used with the intention of modulating immune functions (rheumatic illness, solid organ rejection, haematopoietic graft facilitation, etc.), some in vitro assay
of immune modulation, e.g. suppression of MLR, will need to be added.
An alternative use of MSCs is in regenerative medicine, specifically regeneration of hard
tissues (cartilage, bone). Autologous BM-MSCs are usually used. MSCs can be injected
topically in their immature form, with the expectation to see differentiation in vivo, or
they can be induced to the desired lineage ex vivo. Some therapeutic effect for MSCderived cartilage has been demonstrated, and commercial products have been licensed
in some countries. Academic and commercial entities are also pursuing MSC-derived
neuron-like cells for treatment of amyotrophic lateral sclerosis (ALS), among other regenerative medicine targets.
3. SWOT analysis for the Tier 3 CT products (see annex 1)

As for all cultured cells, negativity for endotoxin and mycoplasma as well as sterility
must be ascertained. Given the great differences between individual MSC donors and
given the current practice for stem cell products, where each product (even two products
from the same donor, collected on consecutive days) is considered an individual batch,
regulators could ask that all tests are performed on each batch. The bulk of the product
would thus be utilised for quality controls, and the ensuing cost would be prohibitive.
Thorough analyses of 2-3 individual MSC batches generated according to defined criteria
and extrapolation for future, similarly generated MSC batches has been accepted by
regulators. Alternatively, MSC pools from large marrow aspirates from several donors
have been generated, to maximise similarity between individual doses and to be able to
generate a large number thereof: such a pool was qualified as a “master cell bank”.
Immunomodulatory effects of MSCs are one of two fields in which these cells may be
used. A significant body of data has accumulated for their efficacy in the treatment of
acute GvHD, although benefits of the magnitude reported initially were never reproduced.
Other inflammatory entities may also benefit.

BEs which have been able to generate Tier 1 and 2 products have all infrastructure in
place to take cellular therapy further. The expertise for the significantly more complex
technology required both for production and testing may not be found in all BEs, and
experienced cellular therapy personnel are currently heavily in demand.
The opportunity of participating in and shaping cutting-edge medical progress, which is
politically certainly desirable, must be balanced against considerable financial risks: each
of the described products will be extremely expensive, because of the cost of GMP-grade
reagents and the extensive testing that is required. Moreover, the number of products of
each kind for which expertise, technology, licenses, SOPs, reagents, etc. must be maintained is relatively small; a reasonable estimate is that in all of Europe, 50 CMV-T-cell
transfers are performed annually. As a result of its significant cost, under-prescribing
should not come as a surprise. Moreover, with respect to MSCs and some other more
novel products, commercial manufacturers of MSCs may attempt to convince BEs to
relinquish their development efforts in this area.

Research activity surrounding MSCs is considerable. Comparability of published data
suffers from poor definition and low level of homogeneity of the therapeutic cells,
variable dosing, variable timing for additional doses, if any, etc. Therefore, the clinical
benefit is still not unequivocally established. After intravenous infusion, MSCs may
or may not go to sites of inflammation – evidence for both has been provided – and in
response to systemic or local inflammatory mediators they secrete incompletely defined
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14.2.4	T ier 4: Complex Experimental Cellular Therapeutics
1. Tier 4 activities and products

Academic cellular therapy approaches encompass a much wider array of cellular therapeutics, from simple to complex. It should be clear that if BEs decide to venture into
the field of cellular therapeutics, their academic partners will expect them to take over
translation, or clinical development (up-scaling, regulatory affairs, quality control, pharmacovigilance) of novel cell-based medicines for which they have identified a need. Any
cellular therapeutic will be developed with patients in mind, in close collaboration with
clinicians. Some of the more complex cellular therapeutics, however, will require collaborations also with basic scientists and engineers. It is beyond the scope of this chapter
to provide an all-inclusive list of cellular therapeutics which are currently under various
stages of development and to speculate about their future roles.
As examples for such more complex cellular therapies, we should mention virally transduced cell based gene therapy products. They require specific logistics (including GMP
facilities and personnel exclusively designated for virus production) which only very few
GMP facilities will be able to offer. Also the potential market is limited, so that not very
many such factories will be needed. There is no reason why BEs should not claim this expertise, although it may be fair to say that generation of such vectors is not a deeply rooted
skill in transfusion medicine. Viral gene transfer likewise requires special GMP facilities.
Targeted immune therapies for cancer treatment are likewise a busily researched field
which will require collaborations with clinical and basic immunologists, as well as with
engineers in collaboration with whom devices for cell separation and for cell culture will
need to be developed. Engineers will also be critical partners for development of biogenerators. Additional fields may include cell-based wound-care products (possibly MSC-based),
cell-based drug delivery systems and tissue engineering from autologous cells.

2. SWOT analysis for Tier 4 CT products (see annex 1)

The decision for getting involved in early translational and pre-clinical experimental cellular therapeutics development will be predominantly driven by academic ambition. If
economic reasons prevail, then it will be more cost effective to scout for good ideas and
then partner up with the inventors.
Expertise with cellular therapeutics generation, importantly including all regulatory matters, will exist in BEs venturing into Tier 4 cellular therapeutics research and development.
Previous experience in up-scaling to clinical scale and GMP will be indispensible. Existing
pharmacovigilance programmes enable BEs to perform or support clinical trials.
Weaknesses relative to clinical/academic and commercial competitors are worth mentioning: Lack of patient access may inhibit BEs from identifying areas of need. This can
be overcome by close academic ties to clinical and basic science partners.
The considerable expense of cellular therapeutic development “from scratch” cannot
be absorbed by the BEs, nor will they be eligible for venture capital. Whether Tier 4 cellular therapeutics R&D will be an economic opportunity is questionable, and if this is
the driving force it might be prudent to stay away. Because most of these products are
targeting orphan diseases/diagnoses, even if they turned out to become miracle drugs,
the revenue will not allow patenting, will not refinance development costs, and may not
even cover the sheer cost of the product.
Thus the only way to be able to afford front-row cellular therapeutics R&D will be through
rigorously funded research programs. The occasional blockbuster cellular therapeutic
will likely not remain with the BEs, because the significant capital required for building
from scratch sizeable GMP production sites for thousands of cellular therapy products
per year requires funding from sources inaccessible to BEs.

Another large field of active research are therapies generated from embryonic stem
cells (allogeneic) and from induced pluripotent stem cells (likely autologous). This area
remains purely in the academic field at this point, but some BEs might certainly want
to get involved even at this early time.
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ANNEX 1: SWOT analysis applied to the four tiers of cellular therapy activities for blood establishments

Goal: From the point of view of the BE, analyse why is it beneficial / detrimental (risky)

for BE’s to be involved in CT activities (categorised in 4 tiers to reflect both the state
of c omplexity and the requirements necessary for BEs to enter the field, or stay in it).
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- Infrastructures more
geared to the healthy
than to patients

- Demonstrable reputation for donor care

- Existing vigilance
programs enable BEs
to support clinical
trials.

- Previous experience
in up-scaling to
clinical scale and GMP
(indispensible)

- All as in Tiers 1 - 3

- BEs which have been
able to generate Tier
1 and 2 products have
all infrastructure
in place to take CT
further

TIER 3: SIMPLE CELL PRODUCTS
REQUIRING A GMP FACILITY
WITH CLASS A IN B WORK
ENVIRONMENT WHICH ARE
LESS WELL ESTABLISHED

TIER 4: COMPLEX
EXPERIMENTAL CELLULAR
THERAPEUTICS

- Same as for Tier 1
products

- De-centralised structures which provide
easy donor and
customer (hospital)
access

- Experience with
apheresis technology

- Greater experience
of highly controlled
environment for
BE as compared to
hospitals.

- Lack of direct clinical
access may shield BEs
from identifying areas
of need.

- Lack of awareness of
this specific field and
related economical
uncertainties

- Experienced CT personnel is currently
heavily sought.

- The expertise for the
significantly more
complex technology
required both for
production and testing may not be found
in all BEs

- Same as for Tier 1
products

What weaknesses do
BEs have for involvement in CT activities?

What strengths do BEs
have for involvement
in CT activities?

- Over decades-long
experience with
manufacturing under
GMP

Weaknesses

Strengths

TIER 2: SIMPLE, ESTABLISHED
CELL PRODUCTS REQUIRING A
GMP FACILITY WITH CLASS A IN
B WORK ENVIRONMENT

TIER 1: ESTABLISHED, SIMPLE
AND NEEDING LITTLE SPECIFIC
INFRASTRUCTURE

CT product category

- Promote rigorously
funded CT R&D
programs

- To secure partnerships with academic
institutions

- BEs which have been
able to generate Tier 1
and 2 products should
have opportunity to
further develop and
leverage partnerships
with hospitals, academic institutions, and
industry

- It may also offer economic opportunity

- The threat of IPR litigation
against BE must be considered (see IPR Chapter)

- This could offer opportunity for developing
partnership with hospitals and academic
institutions

- Because some of these
products are targeting
orphan diseases /diagnoses,
development costs may not
be covered

- The considerable expense
of CT development “from
scratch” cannot be absorbed
by the BEs alone

- Competition in this area is
likely to be significant

- The threat of IPR litigation
against BE must be considered (see IPR Chapter)

- As a consequence of their
expected high price, underprescribing of these CT
products is possible

- Considerable financial
risks: each of the described
products are likely to be
extremely expensive

- In the field of therapies for
more frequent illnesses,
BEs may find themselves in
competition with moneymaking entities such as
start-ups and big pharma.

- The significant financial
commitment required
for development, clinical testing and licensing
of these CT products, as
well as the formidable
expense of operating a
GMP, a cryopreservation and
storage facilities must be
considered.

- The fact that there is no
“market price” for stem
cell products will require BE
to carefully calculate their
costs

- Financial risks are modest:
market size is well established and stable; and
products are medically
established and thus covered by health insurances.

- The complexity of the
products is so modest that
the risk of not being able to
deliver them is minimal
(rigorous training required)

What threats are there for
BEs for involvement in CT
activities?

Threats

- Those BEs capable of
generating Tier 1 products will also be able to
produce Tier 2 products
- Novel therapeutics, specifically for some more
common illnesses, may
strengthen the political clout of transfusion
medicine and improve
reputation of BE

- Tier 1 CT activities may
be a good entry point
for BE wishing to enter
the arena of CT

- The relative high
frequency of Tier 1
products among all
CT products implies a
comparatively favourable balance between
set-up investments and
routine production.

- Limited specific infrastructure beyond what
is available in any BE
and limited new technology are required for
these activities

- Partnerships with
hospitals can mitigate
against the weaknesses

What opportunities are
there for BEs for involvement in CT activities?

Opportunities

Gilles Folléa
Dana Devine
Joanne Pink
Ruth Sylvester

15.THE ROLE
OF BLOOD
ESTABLISHMENTS IN
CELLULAR
THERAPIES:
Regulatory AspectS

15.1	 Overview of
Regulatory
Framework
of Blood
Establishments
To ensure the safety, purity and potency of the products, the protection of the donors and
the patients who receive them, the collection and preparation of blood and blood products
for transfusion in most developed countries is regulated by a competent authority. Blood
and blood products are biologics that are considered the same as pharmaceuticals and,
therefore, must comply with the same manufacturing rules.
Mandatory quality programmes and the implementation of current Good Manufacturing
Practices (cGMPs) are the mainstay of this approach. The main difference between a true
pharmaceutical and a blood product is that the originating material is a human donor and
each individual unit is a lot. Blood establishments (BEs) operate within these confines
having developed standardised processes and procedures concerning the following: the
recruitment and screening of donors; collection, testing and labeling of products; deferral of unsuitable donors; destruction of unsafe products; and the tracking and tracing
of all products from “cradle to grave” most effectively accomplished with computerised
systems.
BEs undergo rigorous audits performed both internally and by external agencies. The
external audits are performed by multiple agencies including competent authority and
professional accrediting bodies. The frequency of these audits is usually at least annually and often, in the case of internal audits, the frequency is multiple times per annum.
The staffing and training requirements are well established, ensuring that sufficient
qualified, competent individuals are available. Change control is a vital programme
ensuring that implementation of new/modified procedures, testing requirements, instrumentation, etc. occurs in an organised, coordinated process. All of this is underpinned
by a comprehensive quality programme to monitor and continuously improve processes
across the continuum of operations.

15.2	 International
CT Regulatory
Landscape
To facilitate their comparison, the main regulatory requirements for CT activities and
products as established in regulations for the European Union [1,2], Australia [3-5],
Canada [6,7], and USA [8-12] have been summarised in two tables.
Table one summarises regulatory requirements for all CT products: (Tiers 1-4) for Australia,
Canada and USA and those for CT products of levels 1-3 for EU (annex 1).
Table two summarises, in a separate table (annex 2), the corresponding regulatory requirements [13,14] for the EU, as the EU has a specific regulation for advanced therapeutic
medicinal products (ATMP).
Thus, this analysis encompasses the CT activities and products of the four tiers described
in the previous chapter.
Some CT products are relatively new on the regulatory landscape and some issues are still
emerging. Though overall, the general aspects of regulation are similar to those of blood,
there are some important differences. Some are primarily related to the uniqueness and
limited quantity of some CT products, with use limited to small numbers of patients,
rendering them equivalent to orphan drugs. On the other hand, some CT products (e.g.
those derived from cell banks) may be given to many people, with the risk of exposure
to possibly thousands of patients.
In some respects, these products are more akin to vaccines. Additionally, these products
have different processing/storage requirements, including prolonged culture and passages. The primary uniqueness of CT products is that many of these products are new
and still undergoing research and development. Despite these differences, the environments within which they are manufactured are, and need to be, very similar to those
required for blood products.
The competent authority and agencies overseeing and ensuring the safety and effectiveness of these products are, in some cases, the same and, in others, different from
those regulating blood. Likewise, the approach to the regulation of CTs is very similar
among participating countries, despite the fact that each country has specific unique
characteristics.
Each country has a competent authority primarily responsible for specific CTs. In some
cases it is a single agency; in others, more than one. The specific agency/department
responsible often depends on the function/modification/intended use of the CT. All
require either registration or licensure of the establishment and/or product. All also
require periodic external inspection by a regulatory authority.
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Donor eligibility requirements vary from non-specific to detailed criteria. All mandate
informed consent, strict confidentiality/privacy of donors and recipients, and the tracking
and tracing of products from origin to recipient. Importation is approved by the responsible competent authority. Each of the regulatory agencies mandates reporting of adverse
reactions/events, the variability being the timeframe and specifics. The primary difference
between the countries relates primarily to the specific product included in the definition
of CT (Annexes 1 and 2).
To help identify the different considerations involved in the regulatory aspects of CT
products and activities in BEs, a SWOT analysis is presented below and summarised in
Annex 3.
15.2.1	Weaknesses and threats for BEs
Competent authorities and authorization regimes: regarding the CAs / regulators,

the status of CT products and the requirements for authorisation of establishments
manufacturing CT products and licensing of CT products, the situation appears to be
different in EU as compared to the other countries.

this should also be considered an opportunity for these BEs to learn from the ones who
have had greater involvement.
Within this context, potential barriers to market entry include the following:
−− Capability of the BEs to execute: the timely establishment of a new CT process, including the regulatory process (eg licensing), is considerably more challenging for BEs with
limited experience in complex CT technologies.
−− Acceptance of the higher risk profile by Boards: for such BEs contemplating implementation of a complex CT process, the change in risk profile may lead to difficulty
to have new CT developments accepted by their Boards.
−− Liability issues about risk for patients / issues with insurance companies (seems to
be higher in the USA).
−− Availability of funding: this could result in non-acceptance by the funder to fund a
new set of activities.
Import/export of human cells: Canada and the USA have extensive experience and

consider the high regulatory constraints in their countries as a threat.
Clinical trials: the regulatory activities related to the use of Biologics in Clinical Trials,

In Australia, Canada and the USA, for CT products of tiers 1–3, there is one national
regulator for CT. In EU countries, there could be several regulators involved and this varies
from country to country. Therefore, in EU countries, knowing the right regulator(s) for
each CT product could be a real difficulty. This does not hold true for ATMPs in EU, as
the marketing authorisation procedure is centralised and carried out by the European
Medicines Agency (EMA).
CT Product status: although the status of CT products is pretty clear in Australia,

Canada and the USA (either drug or biological class 3 or 4), this could vary in EU countries
for CT products of tiers 1–3. Depending on the regulator(s) involved this status could vary
from medicinal product (drug) to status close to blood products (different from medicinal
product). This situation has arisen because each EU country adapted its national transposition of the EU Directive (common rule), as the EU rules allow each country to adopt
more stringent rules as compared to the Directive. This explains the lack of harmonization
of CT regulatory requirements. This does not hold true for ATMPs in EU, as their status
is clearly a medicinal product one.

are currently not fully developed in BEs as they are mostly carried out in academic centres,
particularly in North America. This has resulted in limited expertise in the regulatory
aspects of related products. Some EU BEs do have some experience in this area, and it
will be fruitful to exchange information with others.
Timelines: finally, it is important to stress that the timelines, (i.e. how long it takes to put

a product through clinical trials and then as part of the therapeutic armamentarium.) are
long and there will be many failures. The governance expectations and funding arrangements for BEs may not be able to accommodate or tolerate long delays in achieving
product licensing. This could lead BEs to abandon (some) CT activities, particularly when
this is factored in with the heavy burden of regulatory requirements.
15.2.2 Strengths and opportunities for BEs
Authorisation and licensing: the requirements for authorisation of establishments

processes for licensing CT products are perceived as threats to BEs.

manufacturing CT products and licensing of CT products, are complex. In Australia, Canada
and the US, where it is felt that CT involvement is relatively less mature than in the EU,
the depth of GMP experience within BEs provides an opportunity for leveraging and
sharing experience on regulatory issues with the regulators.

Technical requirements: (and their adaptation to scientific and technical progress) also

Expertise and experience in Quality assurance (QA): all ABO members recognise

impact the regulatory environment. While in Australia, Canada and the USA, BEs have
established quality systems, with extensive validations of processes and activity specific
license requirements, most BEs in those countries have limited involvement in specific
CT technologies. For this reason, most are not sufficiently experienced in complex CT
technologies (these activities are more developed in academic centres).

that the in-depth experience in GMP and particularly in QA/Quality Control, audits and
inspections are strength for BEs. Guidelines and training for inspection in the area of
tissues and cells, developed by the EU funded EUSTITE programme (completed in 2010),
should be disseminated to all BEs.

Fear of change: regulators’ fear of changes / innovation and lengthy and complex

Expertise and experience in donor management: everyone agrees that the experi-

There appears to be a greater involvement and experience in some EU BEs than anywhere else, particularly in the more complex technical requirements of some products.
As a consequence, direct regulatory expertise and experience in BEs is relatively limited,
potentially increasing the difficulty for such BEs to enter the CT field. On the other hand,
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ence of BEs in donor selection, evaluation and consent, through working with blood and
haematopoietic stem cell (HSC) donors is a considerable strength and opportunity for
BEs. This, along with the regulatory knowledge in this area, positions them favorably to
facilitate management of donors for CT products. This has been already been capitalised
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upon by some BEs working in partnership with companies manufacturing commercial
CT products (e.g. Provenge, Dendreon) by carrying out the collections of source material.
Experience in simple (tier 1) CT technologies: most BEs have gained significant

experience in technical and scientific aspects of simple (tier 1) CT technologies. And an
appreciable number of BEs are also experienced in more complex CT technologies (particularly in the EU (tiers 2 & 3). Their expertise in the regulatory issues is also a significant
strength for these BEs and gives them an opportunity to further develop CT activities
and progress to higher levels of complexity (e.g. from tier 2 to 3), since regulations tend
to become more complex as the complexity of the cellular products increases.

Timelines: finally, some BEs, particularly in EU, have considerable experience in licens-

ing complex CT products. An opportunity exists for all members to share and leverage
this experience, particularly within the context of the growing experience in managed
convergence. They may also consider influencing through (lobbying / advocacy) the CAs
to set up “acceptable” rules for licensing rare CT products intended for limited number of
patients. This could help reducing constraints and time required to make such products
available for patients.

Networking opportunities: an opportunity for BEs would be to develop a network with

other BEs (at continental level, e.g. Europe for EBA members) to share the technical and
regulatory burden of complex CT activities.
Opportunities partnerships: another opportunity for BEs would be to develop partner-

ships with pharmaceutical / biological companies, to share the technical and regulatory
burden of more complex CT activities. Where such collaborations already exist, they
should be fostered and developed further. BEs have both technical and regulatory
expertise in this area. This should be mutually beneficial and should cover the whole
process from collection of the source material, to further manufacturing (as BEs have
GMP infrastructures).
Data management and vigilance: all BEs have an extensive body of expertise in data

protection, confidentiality management, traceability and vigilance. This could be an
opportunity for BEs to implement and/or further develop CT related vigilance (biovigilance for CT products, donor vigilance, medical device vigilance and, when appropriate,
reagent vigilance, e.g. for the reagents used in QC of CT products).
The same applies to notification of serious adverse reactions and events (SARE) in which
all BEs have extensive experience. An opportunity for BEs would be to benefit from the
experience acquired in blood products to improve / develop effective systems of notification for CT activities and products in / from BEs (in partnership with CAs). In this
perspective, the tools provided by the EUSTITE programme for SARE grading, impact
assessment and reporting should be disseminated to all relevant BEs. The experience
of multi-national cooperation in vigilance in the area of tissues and cells, gained by the
EUSTITE programme should be extended further, even beyond the EU, creating a real
ABO BE networking for CTs.
Reporting obligations: all BEs have extensive experience in reporting obligations, which

should be considered as an opportunity to comply with the same obligations applied to
CT activities and products.
Import/export of human cells: some BEs in some EU countries have gained experi-

ence, which could be an opportunity to share with other members where appropriate.
Clinical trials: the regulatory activities related to the use of biological products in clinical

trials, are currently actively developed in several BEs in EU. This experience could be used
to further develop high level CT activities in the relevant BEs. If appropriate, it could also
be shared with other members to help them in such development. This could lead to the
establishment of a network of BEs (at a continental level, e.g. EBA for EU).
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15.3	 Conclusions and
recommendations

references

1. Directive 2004/23/EC of the European Parliament and of the CounciN on setting standards

2.

In order to better understand the potential added value and risks for BEs to implement
and/or further develop CT activities and products, focusing on regulatory aspects, we
compared the main regulatory requirements for CT activities and products (tiers 1 – 4, see
Chapter 14), in EU, Australia, Canada and the USA. Based on this comparison, a SWOT
analysis led to the following main conclusions and recommendations for ABO members.

3.

Regulatory experience: for BEs having no experience in CT product manufacturing,

4.

given the fact that the technical and regulatory requirements are growing with the complexity of CT processes and products (tiers 1, 2, 3, 4), it will be more difficult to directly
enter the field of CT. Regulatory experience acquired with blood products (GMP, licensing,
traceability, vigilances) could mitigate this somewhat. However BEs are well positioned to
leverage their GMP competence through a consulting agreement or partnership approach.

5.

Conversely, for BEs having already acquired experience in CT processes and products,
including the regulatory requirements and processes, this experience will facilitate the
development of CT products of growing complexity.

6.
7.

BE networking: the creation of a network of BEs could facilitate sharing the experience

8.

and burden of the regulatory constraints. This could be done at a continental level (e.g.
EBA BEs for EU), but there would also be benefits in a more global approach.
9.

Constructive collaboration with competent authorities: the development of con-

structive collaboration with CAs, according to the managed convergence principles, could
help in setting up “acceptable” rules for licensing rare CT products intended for limited
number of patients and begin the process of harmonisation of regulatory rules for CT
products. This could be done at a global level, to reduce time and costs for the clinical
benefit of patients and all involved stakeholders (including BEs and health care providers).

10.

11.
12.
13.

14.
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Annex 1: Main regulatory requirements for CT products and activities (ATMP not included for EU, all levels
CT products included for others)
Item

Australia

Canada

EU

USA

Regulatory ref

Australian Regulatory Guidelines for Biologicals, version 1.0, June 2011

· S
 afety of Human Cells, Tissues and
Organs for Transplantation Regulations
· National standard CAN/CSA Z900.1,
Cells, Tissues and Organs for Transplantation and Assisted Reproduction:
General Requirements as well as the
subset standards
The regulations directly reference the
national standard.

Directive 2004/23/EC: standards of quality and
safety for the donation, procurement, testing,
processing,
preservation, storage and distribution of human
tissues and cells
Directive 2006/86/EC: traceability requirements,
notification of serious adverse reactions and events
and certain technical requirements

21 US Code of Federal Regulation Part 211 – GMP of
Finished Pharmaceutical,
Part 1271 – Good Tissue Practices – HCT/Ps
Part 820 – Medical Device products

Note: The Biologicals Regulatory Framework
came into effect on 31 May 2011 with the
amendment of the Therapeutic Goods Act
1989 (Cwlth) (TG Act). Transition arrangements apply for up to three years to allow all
biologicals to meet the new arrangements,
which are administered by the Therapeutic
Goods Administration (TGA). Cellular Therapies typically classified as Class 3 or 4 Biologicals – beyond minimal manipulation.

Applies to minimally manipulated cells
and tissues for transplantation in another individual

Definitions

Therapeutic goods, biological (Class 1, 2, 3 &
4), minimal manipulation, complex methods of modification, homologous, ARTG
(Australian Register of Therapeutic Goods),
Medicines, Medical Devices, Exceptional
Release, Dossier, manufacture

Accident, adverse reaction, banked, cell,
distribute, donor, donor assessment
record, donor identification code, donor
screening, donor suitability assessment,
donor testing, error, establishment,
exceptional distribution, exterior label,
exterior package, interior label, interior
package, medical director, minimally
manipulated, package insert, processing, quality assurance system, scientific
director, serious adverse reaction, source
establishment, tissue, transplant

Cells, donor, donation, procurement, processing,
storage, distribution, serious adverse event, serious
adverse reaction, “tissue establishment”

HCT/P - Human Cells Tissues & Cellular & TissueBased Product
−− 361 HCT/P must meet all 4:
·· Minimally manipulated AND
·· Homologous Use AND
·· Not combined with any other article AND
·· Doesn’t have systemic affect & not dependent
on metabolic activity of living cells for its primary
function OR if so is for use only in: autologous, in
1° or 2° relative, or reproductive use
−− 351 – HCT/Ps that don’t meet all 361 criteria, are
manipulated, cultured or expanded cell products
are considered medical devices

Competent
authority

Therapeutic Goods Administration (TGA) –
for biologicals

Health Canada

Designated by member state
Responsible for implementing the requirements

US Food and Drug Administration (FDA)
−− Centres for Biologics Evaluation and Research
(CBER) – 361 HCT/Ps
−− Centres for Devices and Radiological Health
(CDRH) – medical devices

Establishments that import, process,
distribute and transplant must be registered with Health Canada

Mandatory for establishments where activities of
testing, processing, preservation, storage or distribution of human cells intended for human applications. Responsibility of CA.

All HCT/P manufacturers must register & list products with FDA/CBER

Gene Technology Regulator – for genetically
modified biological
Accreditation,
designation,
authorisation or
licensing of
establishments
and cell
preparation
processes

Mandatory compliance with the Biologicals
Framework (TGA) incorporating:
- Therapeutic Goods Act and
- Therapeutic Goods Regulations,
- Therapeutic Goods Orders,
- Product standards, and other technical
product requirements
- Labeling standards
- Default standards (BP, EP or USP)
- Manufacturing Principles & cGMP
- Listing on ARTG for supply

Cord Bloods now (as of 1 Oct 11) required to be
licensed or used under IND.
Other professional accrediting (not licensing)
organisations:
AABB
College of American Pathologist
FACT/Netcord
Joint Commission
National Marrow Donor Program

2 types of “license”:
a) A
 manufacturing license (GMP compliance) is required for manufacture of
Class 2, 3 & 4 Biologicals, and
b) supply of these biologicals requires approval of Product Dossier (compliance with
relevant product standards) and listing
on ARTG.
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351 HCT/P Devices may require submission for Premarket Approval (PMA) or 510(k) demonstration of
substantial equivalence to another product already
approved.
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Item

Australia

Canada

EU

USA

Inspections
and control
measures

Audit frequency by CA determined on basis
of risk (higher risk products & processes audited more frequently, typically 12-18 months
for Classes 2, 3 & 4).

Carried out by Health Canada. The inspection strategy is in development. The
majority of registered establishments
have been inspected once.

Carried out by CA
Interval < 2 years
Includes facilities of any third parties

Subject to inspection by FDA as necessary in FDA’s
judgment, usually bi-annually.

Not specifically mentioned in the Regulations.

MS shall endeavor to ensure
−− voluntary and unpaid donations of
(tissues and) cells
−− procurement of (tissues and) cells carried out
on a non-profit basis.

Title 21 CFR Part 1270, 1271 Subpart C requires donor
screening and testing for communicable diseases.
Guidance Document on Eligibility Determination for
Donors of HCT/Ps (Feb 07)

After biologicals have been approved for
supply, ongoing (post-market) controls
include manufacturing surveillance, targeted
review and laboratory testing, reporting
adverse events, investigations and recalls.
Donor selection and
evaluation:
Principles

Minimal eligibility criteria used to determine
donor risk of exposure to infectious disease
and ineligibility periods.
Private Medical and Social History interview
must be conducted by a trained interviewer
and should be at a face-to-face interview
with the donor or guardian/next-of-kin.

The national standard states no monetary inducement, goods or services shall
be offered to donors, next of kin, donor’s
estate or third party.

Donor selection and
evaluation:
Consent

Mandatory informed consent.

Consent procedures shall conform to
applicable laws, regulations and medical
standard of practice. Record of consent
maintained in donor record.

Mandatory consent requirements met

Mandatory consent.

Donor selection and
evaluation :
Data protection and
confidentiality

Unrelated donor and recipient information
kept confidential.

Donor Identification codes are used for
labeling products and to link back to
donor information so donors remain
anonymous.

All data rendered anonymous so that neither donors
nor recipients remain identifiable

Donor confidentiality maintained. Patient confidentiality governed by HIPPA Act (privacy law).

Technical
requirements
(and their
adaptation to
scientific
and technical
progress)

A product dossier submission is evaluated to
ensure compliance with any default standards (such as pharmacopoeia monographs),
product-specific standards and Labeling
standards.

Regulatory framework is based on the
National standard which a Technical
Committee prepares.

Requirements (decided and adapted by the EC, assisted by a committee) for:
quality system, selection criteria for the donor of
cells, laboratory tests for donors, cell procurement
procedures and reception at
the establishment, cell processing, storage and distribution, direct distribution to recipient of specific
cells, written agreements with third parties

Guidance for Current Good Tissue Practices published Dec 11 details requirements.

All cells procured, processed, stored or distributed
and products and materials coming into contact
with these cells, for mininimum 30 yrs.
Unique code to each donation

Traceability and trackability maintained back to
donor. Each product has unique number. ISBT not
mandatory.

The interview must occur no more than 30
days prior to or 30 days after collection, and
must occur prior to release of product from
quarantine, unless otherwise specified in
product-specific Orders under section 10 of
the Act.

The level of detail in the dossier should
correspond to the potential risk that the
product poses to the recipient.

Requirements cover: donor suitability
assessment, infectious disease testing, storage, distribution, exceptional
distribution (when cells not processed
under the regulations), quality assurance
system, packaging and labeling

For Class 4 biologicals, additional supporting
data is required, including sections on nonclinical and clinical development.
Traceability

Donors, Products and Constituents are
uniquely identified and form part of batch
record to ensure traceability.
Records are retained for a minimum of
20 years.

A donor identification code (DIC) is assigned to each donor of a cell, tissue. DIC
must be component of records system.
Records retained minimum of 10 years
after transplantation, distribution, final
disposition or expiry of the cell or tissue.
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Item

Australia

Canada

EU

USA

Import/export
of human cells

Before biologicals can be legally imported,
exported, manufactured or supplied in
Australia, they must be:
·· included on the Australian Register of
Therapeutic Goods (ARTG)
or
·· otherwise exempted, approved or
authorised as per the Biologicals
Regulatory Framework e.g. for clinical
trials, exceptional release, emergency use
etc (see below).
·· Australian Quarantine Inspection Service
(AQIS) Import Permit application &
approval required for biological goods.

Establishments that import (other than
transplant establishments that don’t
further distribute) must be registered
except lymphohaematopoietic cells may
be imported from an establishment that
is not registered.
If foreign establishment is only involved
in storage and distribution of CTO to Canadian establishments it is not required
to register.
No requirements for export.

Undertaken by accredited establishments, with
equivalent standards of quality and safety

All imports must be registered and approved by
FDA/CBER and CDRH.

Register of establishments
and reporting
obligations

Establishments required to keep a detailed
record of activities and quality data which are
the subject of regular management review.
Annual update of dossier and re-submission to TGA.
Mandatory reporting of adverse events and
recalls.
Mandatory reporting of any change to
license conditions.

Establishments shall keep records of
their activities.
There is no requirement to submit annual
reports.
Health Canada maintains a listing of
registered establishments that is available to the public

Establishments shall keep a record of their activities
Annual report (publicly accessible.) to submit to CA

Registration with FDA of manufacturers and their
products.
Records maintained at least 10 years after expiration
of products.

Notification
of serious
adverse events
and reactions

Manufacturers required to monitor and keep
records of all adverse events, including mandatory reporting of serious adverse events
within statutory timeframes:
·· 48 hours if the event represents a serious
threat to public health;
·· 10 days if the event led to the death or
serious deterioration in the state of health
of a patient, a user of the biological or
another person;
·· 30 days if the event, if it occurred again,
might lead to the death or serious
deterioration in the state of health of a
patient, a user of the biological or another
person.

Health Canada must be notified of
suspected error or accident identified
after distribution of cells that could lead
to a serious adverse reaction involving
the transmission of an infectious disease
or disease agent or an unexpected serious adverse reaction that is thought to
involve the transmission of an infectious
disease or disease agent. Report should
include steps to mitigate further risk,
root cause analysis and corrective actions taken.

CA is notified by Responsible Person of any serious
adverse events and reactions,
with a report analyzing cause and ensuing outcome
Procedure enabling recalls

Mandatory reporting of adverse events and deviations from Title 21 to FDA.

Medical practitioners, patients, and others are encouraged to report any incidents/
adverse events to the TGA. The TGA investigates and responds to adverse events as
appropriate.
In addition to the mandatory adverse event
reporting requirements the TGA will also
have a voluntary incident reporting scheme
for biologicals where any incidents involving
a biological can be reported.
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Item

Australia

Canada

Inclusions
(Regulated as
biologicals)

−− Human tissue therapy products, such as:
·· skin
·· musculoskeletal—bone, collagen
·· cardiovascular—heart valves
·· ocular—whole eye, cornea

Organs and minimally manipulated cells
and tissues.

−− Human cellular therapy products, such as:
·· stem cells and progenitor cells; e.g.
−− mesenchymal stem cells (MSCs)
−− haematopoietic progenitor cells for
uses other than haematopoietic reconstitution
−− other stem cells (e.g. neural, epithelial)
−− other progenitor cells (e.g. nasal cells)
·· other human cell-based products, such
as fibroblasts, epithelial cells, chondrocytes
·· immunotherapy products, such as
−− cell-based tumour vaccines
−− human cellular vaccines
·· genetically modified cells

−− Kits, systems or procedure packs where a
biological is packaged together with other
biological products
−− No biological medicines are regulated as
biologicals (see below)
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USA
361 HCT/Ps – minimally manipulated, intended for
homologous use only and not combined with another article.
−− Amniotic membrane with used alone & w/o added
cells
−− Bone
−− Cartilage
−− Cornea
−− Fascia
−− Ligament
−− Pericardium
−− Peripheral or umbilical cord blood stem cells (for
auto or 1/2° relative)
−− Sclera
−− Skin
−− Tendon
−− Vascular graft
−− Heart Valves
−− Dura Mater
−− Reproductive cells & tissues
351 Products – not 361s.
−− Demineralised bone + carrier
−− Decellularised Pulmonary Artery Patch Allograft
−− Cryopreserved amniotic membrane clipped into
thermoplastic ring set
−− Interactive wound healing device – bovine collagen
and allogeneic fibroblasts/keratinocytes
−− Somatic Cellular Therapy products
−− Gene Therapy products
−− Manipulated Autologous Cells for Structural Use
(MAS)

−− Combination products i.e. biologicals
presented as a combination product with
a medical device (e.g. metal stent coated
with a matrix and endothelial cells)

292
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Item

Australia

Canada

EU

USA

Exclusions
(Biologicals
that are excluded from
regulation as
therapeutic
goods)

−− Fresh viable human organs, or parts of
human organs, for direct donor-to-host
transplantation and used in accordance
with applicable laws and standards
−− Fresh viable human haematopoietic
progenitor cells (HPSCs) for direct donorto-host transplantation for the purpose of
haematopoietic reconstitution (e.g. bone
marrow cells and cord blood)
−− human tissue and cells that are:
·· collected from a patient who is under the
clinical care and treatment of a medical
practitioner registered under a law of a
State or an internal Territory; and
·· manufactured by that medical practitioner, or by a person or persons under
the professional supervision of that
medical practitioner, for therapeutic
application in the treatment of a single
indication and in a single course of treatment of that patient by the same medical practitioner, or by a person or persons
under the professional supervision of the
same medical practitioner
−− reproductive tissue (e.g. sperm, eggs,
embryos for in vitro fertilisation and other
assisted reproductive technologies) that
are ‘unmanipulated’ (i.e. they have not
been processed in any way apart from
freezing).

−− Cells, tissues and organs that are for
non-homologous or, autologous use;
−− heart valves and dura mater;
−− tissues and cells — except for islet cells,
and except for lymphohaematopoietic
cells that are derived from bone
marrow,- that have a systemic effect
and depend on their metabolic activity
for their primary function;
−− medical devices that contain cells
or tissues and that are the subject
of investigational testing involving
human subjects under Part 3 of the
Medical Devices Regulations;
−− cells, tissues and organs that are the
subject of clinical trials under Division
5 of Part C of the Food and Drug
Regulations;
−− Class IV medical devices that are
regulated under the Medical Devices
Regulations;
−− blood components, blood products
and whole blood, except for cord
blood and peripheral blood for
use in lymphohaematopoietic cell
transplantation;
−− cells and tissues that are regulated
under the Assisted Human
Reproduction Act or any of its
regulations; and semen that is
regulated under the Processing and
Distribution of Semen for Assisted
Conception Regulations.

Organs

Organs

Exclusions
(Products that
are regulated
as therapeutic
goods but not
as biologicals)

−− blood, blood components
−− haematopoietic progenitor cells (used for
haematopoietic reconstitution), other than
those which are excluded from regulation
(see above);
−− samples of human cells or tissues that are
solely for diagnostic purposes in the same
individual
−− in-vitro diagnostic devices (IVDs)
−− biological medicines including
·· vaccines (that do not contain viable
human cells)
·· recombinant products
·· plasma-derived products (or that contain
plasma-derived products)
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Item

Australia

Canada

Exceptional
Release

The TG Regulations allow exceptional release
of a biological when the following conditions
are all met:
−− The patient is seriously ill and has been
clinically assessed by the treating medical
practitioner to require the biological
urgently to treat a serious condition.
−− A biological that is included on the
ARTG and conforms with the applicable
manufacturing requirements and
standards is not available or not available
within the time necessary for treatment
to occur,
OR
A biological is available that is included on
the ARTG but it does not conform with the
relevant standards specified under section 10
of the TG Act and/or the relevant manufacturing principles as specified under section
36 of the TG Act.
−− No other approved therapeutic good would
be suitable.
−− In light of the above and given the clinical
situation, the biological is assessed by the
treating medical practitioner as the most
suitable treatment for the patient.
Therapeutic Goods Administration Australian Regulatory Guidelines for Biologicals Part
2 Section 2.2 Approval for inclusion on the
ARTG V1.0 June 2011 Page 26 of 30

A source establishment may distribute
cells or tissues that have not been determined safe for transplantation if all of
the following conditions are met:
−− a cell or tissue that has been
determined safe for transplantation is
not immediately available;
−− the transplant physician or dentist,
based on their clinical judgment,
authorises the exceptional
distribution; and
−− the transplant establishment obtains
the informed consent of the recipient.

EU

USA

−− The biological is to be used only for the
treatment of one patient.

296

Use of Biologics in Clinical
Trials

The use of biologicals in clinical trials is regulated by TGA under similar arrangements to
those for medicines and medical devices i.e.
Clinical Trial Notification and Clinical Trial
Exemption Schemes.

Health Canada Food and Drug Regulations Part C, Division 5

Governed by FDA/CBER or CDRH under IND.

Timelines?
i.e. how long
it takes to put
a product “on
the market”

TGA must respond to application within 40
days of submission (incl fee) – acceptance
for evaluation or rejection.
Evaluation must be completed within 365
days of notice of acceptance and evaluation
process.

Depends
The Special Access Program (SAP) is
followed to access a drug (e.g. biologics)
that cannot otherwise be sold or distributed in Canada.

Depends
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Annex 2: Main regulatory requirements for Cellular Therapy Advanced Therapy Medicinal Products (EU
only: separate specific regulation for these products)

Annex 3: SWOT analysis: regulatory requirements for Cellular Therapy (all levels included: 1 - 4)

GOAL: From the point of view of the BE, why is it beneficial / detrimental (risky) for BEs
Item

EU

Regulatory ref

-Regulation EC/1394/2007 on advanced therapy medicinal products
-Directive 2009/120/EC relating to medicinal products for human use
as regards advanced therapy medicinal products

Definitions

- ATMP: gene TMP, somatic cell TMP, tissue engineered TMP.
- Cells considered ‘engineered’ if subject to substantial manipulation
and/or not intended to be used for the same essential function(s) in
the recipient as in the donor.
- Combined ATMP: incorporate medical device(s)

Marketing authorisation
procedure

- Centralised authorisation procedure, with a single scientific evaluation of the quality, safety and efficacy of product, carried out to the
highest possible standard by the European Medicines Agency (EMA).
- A Committee for Advanced Therapies should prepare a draft opinion
on the quality, safety and efficacy of each ATMP for final approval
by the EMA’s Committee for Medicinal Products for Human Use.
- Combined ATMP must comply also with the related requirements
(e.g. medical devices)

Clinical trials

Current rules for MPs (Directive 2001/20/EC) + detailed guidelines on
good clinical practice specific to ATMPs.

Donation, procurement and
testing of human cells

- Human cells contained in ATMPs should be procured from voluntary
and unpaid donation.
- Donation, procurement and testing made in accordance with Directive 2004/23/EC.

Technical requirements

- Guidelines in line with the principles of GMP and specific to ATMPs.
- Specific requirements for ATMPs containing devices

Summary of product characteristics, labeling and package
leaflet

- Rules specific to ATMPs.
- Unique donation (patient if Autologous) and product codes on
special immediate packaging

Post-authorisation follow-up of
efficacy and adverse
reactions, and risk management

- Specific guidelines for ATMPs
- Traceability: data to be kept for a minimum of 30 years after the
expiry date of the product, or longer if required by EC.
- In case of bankruptcy or liquidation of the marketing authorisation
holder, data shall be transferred to EMA.

Scientific recommendation on
advanced therapy classification

- Any applicant developing a product based on ATMP cells
may request a scientific recommendation of the EMA
with a view to determining whether the referred product falls, on
scientific grounds, within the definition of ATMP.
- The Agency shall publish summaries of the recommendations
delivered.

Report and review

By 30/12/2012, the EC shall publish a report on the application of
this Regulation, including information on different types of ATMPs
authorised.

to be involved in CTs regarding the regulatory requirements?
Item

Strengths

Weaknesses

Opportunities

Threats

What strengths
are there for BEs
involvement in
CTs from
a regulatory
perspective?

What weaknesses are there
for BEs involvement in CTs from
a regulatory
perspective?

What opportunities are there for
BEs involvement
in CTs from a
regulatory
Perspective?

What threats
are there for BEs
involvement in
CTs from a
regulatory
Perspective?

Regulatory ref

Knowledge /
experience of BE

No

No

No

Competent
authority

AU, CA,US: same
regulators for
BEs / BPs and CT
products
EU: one common
set of rules for
the 27 countries
(Directive)

EU: different
regulators for BEs
and CT products
(high diversity between countries)

AU, CA, US: similar
way to envisage
regulatory harmonisation from
one field (BE / BP)
to another (CT);
sharing experience
between domains.

EU: transposition
of EU Directive
led to different
rules in different
countries (more
stringent than
original Directive);
difficulty to
identify the right
regulators

Accreditation,
designation,
authorisation or
licensing of
establishments
/ processes / CT
products

AU: evidence
based approach in
reasonable period
of time
EU: some BEs
have good experience of licensing
process even for
high complexity
level CT products.

CA, US: experience
in evolution of BPs
under Drug Act
could be useful
EU: the acquired
experience could
be used to share
management of
regulatory constraints within
ABO members and
develop a specific
managed convergence for this field.

- CA, US complexity of licensing
complex products
- All: regulators’
fear of changes /
innovation?
- All: lengthy and
complex process

Inspections
and control
measures

All: extensive
experience for
BE/BP

No

GMP experience

No

Donor selection
and evaluation :
principles,
consent

All: extensive
experience with
blood donors and
haematopoietic
stem cell (HSC)
donors

No

Experience in blood
donors could facilitate management
of CT donors

Potential risk
of competition
between blood
and CT donors
(e.g. apheresis
donors)? Low.
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Item

Strengths

Weaknesses

Opportunities

Threats

Item

Strengths

Weaknesses

Opportunities

Threats

Technical
requirements
(and their adaptation to scientific and technical progress)

All: extensive
experience in GMP
and simple processes involving
blood cells.

AU, CA, USA:
most BEs not
very involved in
specific CT technologies not sufficiently experienced in complex
CT technologies
(more developed
in academic
centres).

All: collections for
CT in BEs are growing and could be
further developed;
BEs have both
technical and regulatory expertise.

High level of regulatory constraints
could lead to
reinforce the following threats:
- BE not sufficiently
experienced
in complex CT
technologies,
and difficulty to
set up this in as
short time?
- Change in risk
profile may lead
to difficulty to
have new CT
developments
accepted by
Boards?
- Non acceptance
by funder to
fund a new set
of activities?

Register of
establishments
and reporting
obligations

Extensive experience

No

All: use the experience acquired
in BE/BP for CT
activities in BEs

No

Import/export
of human cells

All: some experience in import /
export of CT products (e.g. HSC)
but in some cases
as 3rd parties

US: very limited experience in
import / export
apart rare type
RBC

AU: some experience but still
limited, could be
developed further.

CA & USA: FDA
constraints very
high.

EU: extensive
experience in
GMP; many BEs
experienced in
simple (level 1) CT
technologies and
appreciable number of BEs experienced in complex
CT technologies
(level 2 & 3) (more
developed than
in AU, the USA
and CA). AU BEs
provides GMP
CT consultancy
services, but no
direct CT technology experience.

EU: a few countries with BEs not
involved in CT

EU: current experience could be
used to develop CT
activities of higher
levels (2, 3, ATMP),
including the regulatory aspects.
All: develop partnerships with
Pharmaceutical
/ Biological companies to share
the technical and
regulatory burden
of higher levels CT
activities

Data protection
and confidentiality

All: extensive
experience in
constraints of
data protection
for blood donors

No

No

No

Traceability

Very extensive experience in traceability, lookback,
vigilances and
related IT systems

No

All: use the current experience to
develop/ set up
required vigilances
(biovigilance, MD
vigilance…)

No

Notification of
serious adverse
events and reactions

All: extensive
experience in this
reporting, mandatory for BPs, (although a national
vigilance system
is not developed
in all countries)

No

All: take benefit
from the experience acquired in
BE/BP to improve
/ develop effective
system of notification for CT activities and products
in / from BEs (in
partnership with
CAs when feasible)

No

EU: the current
experience could
be shared with
ABO members

EU: good experience in some EU
BEs
Use of Biologics
in Clinical Trials

EU: several
BEs involved in
manufacturing
CT products for
clinical trials,
including regulatory aspects

AU, CA, USA:
these activities
are currently more
carried out in
Academic centres
(not BEs)

EU: the current
experience could
be used to further
develop high level
CT activities in
concerned BE
(and if appropriate shared with
other members to
help them in such
development).
Set up a network
of ABO BEs for
these activities,
regarding the regulatory aspects?

For BEs not
involved yet, risk
to never enter the
field?

Timelines? i.e.
how long it takes
to put a product
on the market

Experience in licensing rare blood
products (e.g.
plasma derived)

Need of a solid
structure to sustain long delays of
licensing

Influence (lobbying / advocacy)
the CA to set up
“acceptable” rules
for licensing rare
CT products for
limited number of
patients.

Obligation to
abandon some CT
activities, given
the too heavy burden of regulatory
constraints?

• p.301

300

European
Blood
Alliance

Tissues and Cells of Human Origin

301

René van Lier
David Allan

16.THE ROLE
OF BLOOD
ESTABLISHMENTS IN
CELLULAR
THERAPIES:
research issues

With increasing activity in the area of cellular therapy to treat human disease, blood
establishments are faced with decisions regarding their level of engagement and leadership. Cellular Therapy is a broad term that may encompass many types of cellular products
that require varying degrees of cell manipulation and preparation prior to use in humans.
Much research is still required in the development of cellular therapeutics before their
full potential can be realised. The topic of this chapter is the opportunities for blood
establishments in the developmental and research work required for the translation of
promising concepts into clinical practice.
1. E
 xperience of blood establishments
Blood establishments are uniquely positioned within the field of cellular therapy
due to ready access and familiarity with donors, and access to originating material
for the production of many cellular therapy products. The collective expertise and
knowledge of blood establishments related to standardised preparation and delivery
of blood components for routine patient care brings an infrastructure that is ideally
suited to facilitate translational studies. Issues such as quality assurance of products,
microbiological qualification, patient-specific component delivery, biovigilance and
traceability areas, these are all particular areas of expertise that blood establishments
could bring to research collaborations or partnerships in the area of cellular therapy.
Moreover, blood establishments routinely develop cooperative and collaborative relationships with hospitals, research institutes and academic laboratories and would be
familiar with processes that allow for the integration of complementary knowledge
from different sites.
2. Potential limits for blood establishments
Some areas that may be less well developed in blood establishments include the
current lack of practical or real hands-on experience with the production of some
cellular therapeutics. In addition, the mandate of blood establishments to maintain
a safe and reliable blood supply has not typically included cellular therapy products
aside from peripheral blood progenitor cell processing and umbilical cord blood collection and storage. Thus, funding may not be available, especially during climates of
fiscal restraint, to expand their operations into cellular therapeutics. Further, blood
establishments in some jurisdictions may not have previous experience partnering
with academic institutions in externally funded research competitions.
Current research activity within most blood establishments does not typically encompass research on novel cellular therapeutics. Furthermore, some blood establishments
may harbor internal reluctance to embrace research activities in new areas of interest. Blood establishments that partner with other academic institutions may be
viewed as facilitators and not leaders in cellular therapy research, which may limit
external visibility and de-emphasize credit for any related successes. Traditionally,
blood operators have been reluctant to embrace early phases of exploratory basic
or clinical research and there may be internal resistance to participating in cellular
therapy research that is deemed overly “pre-clinical”.
3. Potential threats for blood establishments
It is also worth discussing potential threats to blood establishments associated
with increased activity in the area of cellular therapy. Many novel cellular therapies
will not work at first or will be seen as competing with alternative therapies, thus

304

European
Blood
Alliance

bringing potential negative attention to the research efforts of scientists affiliated
with blood establishments.
The involvement of private companies in the development and manufacturing of cellular therapies may create challenges in the regulation and safety of these specialised
cell products. The length of time related to completing and communicating “proof of
concept” studies may limit (i) the generation of high impact communications and (ii)
could stall the acquisition of competitive external funding. Moreover, the potential
for adverse outcomes associated with novel cellular therapy may be an impediment
for more conservative blood establishments.
4. Opportunities for blood establishments
Given the obvious expertise of blood operators, and acknowledging potential limitations associated with research in cell therapeutics, it is worth identifying particular
opportunities that blood operators should consider with regards to cellular therapy.
Early involvement in the field may allow blood operators to exert a level of rigor
and standardisation to the development of methods that link standard practices in
blood transfusion to the preparation and delivery of advanced therapeutic medicinal
products (ATMPs).
Several of today’s labile blood products might become tomorrow ATMPs; for example, pathogen attenuated blood products or stem cell-derived red blood cells (RBCs).
Involvement in cellular therapy may allow blood establishments to capitalize on a
strategic interface between basic research and health care providers; positioning
themselves on the side of product manufacturing and preparation and distinguishing
their involvement from questions related to product use.
Involvement in cellular therapy would undoubtedly require the development of
teams comprising partners in academic institutes, including basic and early clinical
researchers. Enhancing these partnerships may accelerate progress in the field of
cellular therapy and yield benefits in other areas involving conventional blood products. In turn, these partnerships would stand to augment the academic profile of
blood establishments and their ability to collaborate in multi-center/multi-national
research activities.
In summary, cellular therapy is an emerging field of medical science with an increasing use of cellular products manufactured in blood establishments. Much research
is still required and the optimal timing and level of engagement of blood establishments remains to be defined. There are particular strengths that blood operators
can contribute, while involvement in research related to cellular therapy may also
introduce new risks or threats to blood establishments. Various factors will govern
decisions of blood establishments in unique ways and blood operators will need to
consider carefully their degree of support and engagement in research opportunities
related to cellular therapy.
To structure the different considerations that can be made concerning research on
cellular therapeutics, a SWOT analysis is presented in Annex 1.
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5. C
 onclusions
The scope chapter described the different tiers that can be distinguished in the field
of cellular therapeutics. The spectrum runs from established therapies that have
obtained a solid position in the treatment of patients, to complex innovative therapies that are still highly experimental. As a consequence, the contribution of blood
establishments (BEs) to research and development in this field will, therefore, vary
from applied research and collaboration in clinical studies to basic cell biological,
haematological and immunological studies that aim to generate new ATMPs.

Selected references
1. Franks HA, Wang Q, Patel PM. New anticancer immunotherapies. Anticancer Res.2012, 32:243953. http://www.ncbi.nlm.nih.gov/pubmed/22753700
2. E nglish K, French A, Wood KJ. Mesenchymal Stromal Cells: Facilitators of Successful
Transplantation? http://dx.doi.org/10.1016/j.stem.2010.09.009

Many BEs will have the possibility of contributing to R&D where it concerns the
relatively simple cellular products. It is important to engage in this type of research
since BEs possess ample expertise on the good manufacturing practice (GMP) production of cells for transfusion which will increase the quality and efficacy of cellular
therapeutics.
On the other hand fundamental studies on novel ATMPs will be restricted to those BEs
that have a solid and proper link with academia and have the possibility of funding
basic research that will only be economically profitable in the long run. Still, when
successful (e.g. by acquiring intellectual property) this will strengthen the position
of BEs: it will open the opportunity to supply a broader set of therapeutics in the
future; generate a complementary and strong position in relation to the academic
hospitals; and raise the profile of BEs as an attractive employer for top level personnel.
Research on cellular therapeutics is necessary to strengthen the position of BEs in
this field, both in scientific, medical and economic terms. Since considerable differences between BEs in terms of size, academic profile, facilities and resources exist
between BEs, both the direction and volume of the research efforts will vary greatly.
In this respect, it is worthwhile to actively explore how complementary research
activities between BEs may be coordinated and intensified. Further information on
this subject could be found in some recent reviews [1,2].
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Annex 1: SWOT Analysis applied to research issues in cellular therapies for Blood Establishments:

Strengths

−− Blood establishments (BEs) have ample access to donors and originating material.
−− BEs have knowledge of standardised preparation and delivery of blood components
for routine patient care, which will facilitate translational studies.
−− BEs have extensive experience with crucial, although sometimes overlooked issues
such as quality assurance, microbiological qualification, patient-specific component
delivery, biovigilance and traceability.
−− BEs can cooperate with multiple academic laboratories allowing for the integration
of complementary knowledge from different sites.
−− BEs maintain close ties to clinical partners and can produce low-volume pharmaceuticals which may not be attractive for big pharmaceutical companies.
Weaknesses

−− Many BEs do not have hands-on experience with cellular therapies.
−− BEs may not have funds (or do not have access to external funding) for doing innovative research.
−− BEs do not have many researchers with high profiles in fundamental research.
−− BEs are seen as mere facilitators in the process which limits external visibility.
−− BEs are not natural partners in the early (exploratory) phase of clinical research.
Opportunities

−− D
 evelop methods that link standard practices in blood transfusion to the preparation
and delivery of ATMP’s.
−− Several of today’s labile blood product might become tomorrow ATMP’s: pathogen
attenuated blood products, stem cell-derived RBCs.
−− Capitalize on a strategic position between basic research and health care; virtue of
a clear distinction between product preparation and product use.
−− Team-up with academic institutes/partners in basic and early clinical research.
−− Increase the independent academic profile of BEs.
−− Obtain funding by participating in multi-centre/multi-national collaboration.
Threats

−− ( Many) novel cellular therapies will not work or will face stiff competition from alternative therapies (e.g. inhibitors of Tyrosine Kinases vs allo-bone marrow transplant
for chronic myeloid leukaemia).
−− Cellular therapies may become a big success in the near future and private companies
could enter the market.
−− Proof of concepts takes long which limits ability (i) to generate high impact output
and (ii) to obtain external funding.
−− Inherent risks of manipulated products and potential for adverse events may limit
involvement of BEs.
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17.THE ROLE
OF BLOOD
ESTABLISHMENTS IN
CELLULAR
THERAPIES:
intellectual property issues

17.1	 Introduction
The next generation of regenerative medicine will involve the use of blood or marrowderived stem cells to replace or regenerate human cells, tissues or organs for disorders
such as heart disease, stroke and diabetes. In parallel with these developments, a range
of new cell therapies (CT) is entering clinical trials which involve the manipulation of
stem cells or immune cells to modulate the immune response in patients with cancer,
viral infection or post-transplant complications. It is unlikely that these innovative CTs
will be developed de novo within blood establishment (BE) laboratories, for the following reasons:
Timeframes: New cellular therapy products are developed over a 7 to 15 year time frame.
Financial considerations: Cellular therapy development is capital intensive, frequently

17.2	 Innovative Cellular
therapy Concepts
and Freedom to
Operate
Patents: Many thousands of patents have been granted covering stem cells and innova-

tive cellular therapies [1,2]. A current patent search on ‘cellular therapy’ in patent class
a61 (medical science) gave more than 7000 patents or applications in the World Patent
Index database. This constitutes a significant thicket of intellectual property claims
through which any organisation would need to navigate to bring an innovative cellular
therapy product to market.

requiring over €100 million.
BE skill sets: BEs tend to lack the skills required to ensure successful product design,

development and commercial launch.
Intellectual property rights: Competitive products already in development have

BEs may choose to obviate the risks of patent infringement by restricting activities to the
‘compassionate’ use of new CTs (i.e. for a very few patients), or by limiting involvement
to participation in clinical trials. Both of these options stop short of taking a product to
the market, except as a specialist manufacturing organisation working under contract
to a third party with the relevant rights to exploit the intellectual property.

claimed significant intellectual property protection in key product and therapy areas.
Options for BEs: Given this background, BEs may choose to position themselves as col-

laborative organisations in order to develop and/or market innovative CTs in partnership
with commercial or academic organisations. This proposition may have a higher intrinsic
value than manufacturing under contract, but it requires BEs to assert their own intellectual property and to consider intellectual property rights (IPR) infringement and freedom
to operate issues. Failure to adequately consider IPR exposes organisations to the risk of
incurring punitive infringement liabilities. This may be a significant cultural change for
some BEs requiring new skills to be brought into the organisation.
This chapter therefore considers the following issues:
·· The need to establish freedom to operate when bringing innovative CTs to market.
·· Protecting IPR associated with the development of new CTs.

IPR and freedom to operate issues become a major concern for organisations seeking to
develop and market cellular therapies. Product concepts envisaged by many BEs tend to
build on established CT approaches already demonstrated in the clinic because they will
be relatively low risk product opportunities, close to regulatory approval and, therefore,
revenue generating.
However, companies sponsoring clinical trials of their products will have asserted substantial patent portfolios, typically to the tune of over a hundred related patents. These
patents or patent applications cover cell types, cell processing methods, cell storage
media and the use of certain cell selection criteria. Both autologous and allogeneic applications may be covered in patent applications. Patent law provides intellectual property
protection for professional and commercial use of the invention regardless of the regulatory requirements for marketing authorisation of the application.
The patent landscape for four examples of CT is described briefly below.
Cytotoxic T Lymphocytes: Cell selection and expansion technologies now exist to create

virus-specific cytotoxic T lymphocytes (CTL). Such cells can be infused into patients
prophylactically or as therapy for proven viral diseases such as CMV, EBV or adenovirus,
or cancer. Much of this technology is in the public domain. However, several commercial
organisations in Europe and the US developing these treatments are running multicentre
clinical trials and currently hold numerous patents.
Mesenchymal Stroma Cells: (MSC) are a promising therapeutic class of stem cells for a

range of indications including Crohn’s disease and graft versus host disease (GvHD). They
are implicated in both anti-inflammatory and tissue regeneration roles. There are several
companies actively pursuing MSC-derived therapies including Osiris (USA), Cellerix (Spain)
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and Anterogen (Korea). Osiris’ Prochymal, for example, is an MSC product indicated for
GvHD and Crohn’s disease. Osiris has filed 180 patents covering biology, composition of
matter, manufacturing process and quality assurance.
Dendritic Cells: Are a promising platform for the development of novel immunothera-

pies for the treatment of cancer. Each vaccine is specific to the cancer being treated.
Experimental vaccines are in the clinic and include treatment for melanoma, a cancer
whose incidence is growing rapidly. Dendreon Inc has developed an autologous cell product (Provenge) for the treatment of prostate cancer that has been approved by the FDA.
A broad European patent for Provenge and other cellular therapies has been granted.
Regulatory T Cells: Emerging evidence suggests a therapeutic role for the use of donor

regulatory T cells in the treatment of GvHD. This therapy requires access to donor stem
cell populations, and this may be one reason why commercial activity in this area seems
to be low. This may provide BEs with greater freedom to operate in this area. However,
our patent search [Partanen, unpublished] gave about 500 patents or applications with
a key word ‘regulatory T cell’ in the World Patent Index data base, demonstrating once
again in the cellular therapy fields the patent thicket needing to be navigated.
Limitations on patent designation: There are, nevertheless, certain exemptions

or limitations on the exclusive rights of a patent-holder that may be considered while
assessing freedom to operate.
·· An experimental use exemption may apply to the private or non-professional use of a
patented invention. Generally this exemption is limited and may not be relevant to BEs.
·· It is permitted to use a patented invention in order to study or to develop the invention further.
·· In the context of CT, the exemption for a pharmacy to mix or prepare a drug prescribed
by a doctor may be of interest. The EU patent convention (CPC 27c article) states that
“patent shall not extend to […] the extemporaneous preparation for individual cases in
a pharmacy of a medicine”. It is assumed that the preparation must be done only in a
pharmacy for a single case, without prior preparations. It is unclear whether preparing
a CT product under a hospital exemption permit (or ‘compassionate’ use) by a BE for
a series of patients in hospital care could infringe third party IPR. Certainly, considerable prior effort and planning would be required and the activity is clearly professional.
It follows from the above considerations that BEs should be fully aware of the patents
held by third parties to ensure that they have freedom to operate when developing and/
or marketing their own CTs. To proceed without doing this would leave organisations
exposed to the risk of substantial litigation and potential liability for punitive damages
– multiples of the commercial loss incurred by the patent holder.

17.3	 Asserting
Intellectual
Property Rights
New product concepts are frequently developed by BEs in partnership with external
organisations (academic or commercial) that provide the primary scientific observations
to which BEs add the necessary cell processing and regulatory expertise. This arrangement typically leads to two types of patents: the first, on the therapeutic invention; the
second, on the process by which the materials are prepared for therapeutic use.
Although unmanipulated human cells are not patentable (Table 1), an isolated therapeutic
cell or cell preparation can be patented if the cells in question are novel, or are modified
ex vivo to impart a unique feature. Novel methods and production processes are also
patentable as are methods for evaluating the quality or status of cell preparations and
products. An interesting and largely untested issue is the extent to which organisations
may have freedom to operate with cell types which are closely-related to, or derived from,
cell types whose patents are held by third parties.

Table 1: What can be protected by a patent?
Three conditions are essential for an invention to be patentable:
·· Novelty; the invention must not be public before the filing.
·· Non-obviousness; the invention must be sufficiently different to its close relatives, and
·· Industrial applicability.
Several categories are not patentable. Typically natural laws and scientific findings as such, or species of animals cannot be patented in most legislations. In the EU, the human body, its parts or any
developmental stage are not patentable. However, cells and tissues can be patented once ‘isolated’
or technically applied outside the body. Hence, an isolated cell type, or ‘product’ can be patented but
the naturally-occurring cell cannot. Business models can be patented in the USA, but not in the EU.
The value of patenting relates to the right of the owner of the patent to exclude others from making
commercial or professional use of an invention. The use in this context refers to using, selling, offering
and keeping in stock the invention. In most jurisdictions, the term ‘use’ encompasses any professional
use by an authority such as a non-profit organisation, university or foundation.
A patent is valid only in those territories or jurisdictions in which it is granted and kept in force. It is,
therefore, essential to understand that only those patents that are both granted and kept valid in the
country in question should be primarily considered when estimating freedom to operate.
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Advantage of partnerships: The exclusivity provided by intellectual property rights

Publication considerations: The need to assert IPR should be balanced against the

is crucial to justify the long-term and significant investment needed to bring innovative
CTs to the market. One approach to protecting and commercialising intellectual property
emerging from collaboration is to place responsibility on an academic partner. In this way,
a BE might share in any benefit from the exploitation of joint intellectual property. This
approach has the advantage of making collaborations simple to establish. However, it
may not always serve the best interests of a BE if the collaborating party is insufficiently
motivated to recognise and protect BE intellectual property, especially when background
or process-related in nature.

need to publish the scientific results in their early phase. Scientific publication, while
it adds to the corpus of knowledge and enables researchers to make discoveries, also
creates ‘prior art’ that is taken into account when the novelty and the inventive step
of the invention are evaluated. The existence of ‘prior art’ makes it impossible for any
organisation to protect innovation by patenting. However, after filing a patent application,
there are no reasons to refrain from publishing, as patent applications are in the public
domain. If a BE wants to protect its inventions by patenting, it should create an internal
policy and process to control what can be published before filing a patent application.

Further, the attractiveness of most European countries as a market for novel CTs reflects
the robust way in which intellectual property is respected. Therefore, it is in the interest
of BEs to signal that they understand the significance of intellectual property in the
development of novel CTs.

Case law vacuum: A challenge facing the CT industry is the novelty and the inventive

BEs and IPR: BEs could also assert their own IPR, including know-how, while negotiat-

ing licensing rights for cell products with commercial partners. BEs should also recognise
that long-term experience and know-how could constitute valuable IPR in a form of a
trade secret. It is common in many fields to exchange IPR to ensure freedom to operate
for both parties.

level of the technology and the absence of relevant intellectual property case law. This
creates uncertainty about the scope of patent protection and opportunities for asserting
IPR. It is not clear how best to interpret the scope of third party patents or applications,
making estimation of freedom-to-operate difficult. Hence, BEs seeking to develop and
market innovative CT products must acquire a thorough in-house knowledge of related
IPR risks and/or consult IPR professionals.

BE collective patent portfolio: There may be an opportunity for BEs to act in concert

to assert a collective patent portfolio. As the patent portfolio of an individual BE may
be relatively modest in comparison with an active CT company, a common patent pool
could strengthen the position of BEs. In addition, it could reduce the recurring cost of
maintaining patents. Examples of costs related to filing and processing of patents are
given in Table 2.

Table 2: How much does a patent cost?
Protecting intellectual property can be expensive and advice from a patent professional should be
sought in formulating a cost-effective approach.
A rough estimate of the costs in the application phase is the following ‘€5.000 rule of thumb’:
·· Step one, ‘priority’ filing to get an early filing date for the invention: €5.000 per application
·· Step two (within 12-month priority phase), international patent co-operation treaty (PCT) phase
to gain extra time for evaluation of the invention: €5.000 per application
·· Step three (within 18-month PCT phase): €5.000 per each region (+ costs of translations when
needed) for the final evaluation and granting the patent.
·· Step four: validation and annual fees: €5.000 per 10-year period per a region.
·· In addition, legal fees to defend any patents which may be challenged.
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17.4	 SWOT analysis

17.5	 Conclusions and
recommendations

A SWOT analysis regarding IPR is presented in table 3.
Table 3: SWOT Analysis from the BE point of view regarding IPR in cellular therapy
Strengths

Weaknesses

Opportunities

Threats

Long-term
commitment

Most BEs have
limited experience
recognising, protecting and exploiting IP.

A breakthrough invention could/should be
largely protected in
terms of territories,
opening licensing
opportunities in other
countries for BEs.

Thousands of patents
covering CTs market
limit BEs’ freedomto-operate and
expose them to a risk
of substantial litigation and potential
liability for punitive
damages due to
patent infringement.

IPR and freedom to operate issues have become major concerns for organisations seeking to develop and market cellular therapies. Therefore, BEs seeking to do so should
do the following:
Develop policy on IPR: Develop a sustainable policy to assert intellectual property rights.
Update status of IPR and freedom to operate: Maintain a high level of awareness

of the relevant intellectual property landscape and obtain the necessary assurances
regarding freedom to operate before developing or marketing a novel cellular therapy.
Appropriate training: BE staff should receive training and support from a knowledge-

able patent agent.
Strong expertise
and know-how (tacit
information) in cell
culturing, processing
and banking constitute trade secret
opportunities

BEs could use some
of their patents as
technology transfer
incomes, especially
in the fields in which
they do not want to
carry on developments

Threats on IPR litigation might halt the
development in
the field and limit
patients access to
new CTs

Most BEs are not
commercially oriented

BEs could share
information on the
intellectual property
landscape.

Researchers publishing their results
without consideration
of patenting.

BEs are regional or
national, limiting
the interest and risktaking in managing
global IPR

BEs could join forces
to secure freedom
to operate based on
hospital exemption or
compassionate use.

Most BEs do not
dedicate enough
inner work force to
the field of IP and
licensing & business
development.

Collaborate internationally: BEs should also develop mechanisms to share informa-

tion on the intellectual property landscape and jointly secure freedom to operate (at
least based on hospital exemption or compassionate use).
Develop common patent portfolio: BEs should explore options to develop a common

patent portfolio for not-for-profit BEs.

Option to develop
a common global
patent portfolio and
share it with national
not-for-profit BEs.
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18.THE ROLE
OF BLOOD
ESTABLISHMENTS IN
CELLULAR
THERAPIES:
Ethical Issues

As part of the Alliance of Blood Operator (ABO) committee’s task – to develop a policy
report on the role of blood establishments (BEs) in the field of cellular therapy – we have
been asked to look at two questions:
·· Which ethical principles should an ABO BE comply with, if involved in the cellular
therapy field?
·· Is it ethical for blood centres to engage in the business of cellular therapy?
We first established an overview of the ethical questions raised by cell therapies per
se, irrespective of the operator of said therapies. Then we discussed the basic ethical
principles for ABO BEs. We also asked whether engaging in cell therapy is a legitimate
path for BEs – one key factor determining legitimacy being the ability to deal with these
ethical issues.
The definitions used in this chapter are as follows:
Ethics: the principles of conduct governing a group.
Ethical: conforming to accepted professional standards of conduct.

18.1	Key ethical debates
in the field of
cellular therapies
and basic principles
for ABO BEs
Cellular therapies raise many ethical questions, most of which pertain to the following
topics: donation, banking, patenting, stem cells, property and access. The nonprofit question is not a matter of debate for ABO BEs, as all of them are nonprofit.
18.1.1	Donation

Regarding financial incentives/compensation for donors, the main ethical questions are:
Is compensation of (living) donors compatible with ethics? How does one balance the
need to increase donations with the obligation to prevent the “sale” of human bodies?
The Nuffield Council “intervention ladder” (Fig. 1). distinguishing altruist focused and
non-altruist focused interventions to promote donations of human components, provides examples to illustrate these ethical questions. Different forms of payment are
synthetized in Fig 2.

Non-altruist
focused

AN INTERVENTION LADDER
FOR PROMOTING DONATION

altruist
focused

6
5
4
3
2
1

financial incentives that leave
the donor in a better financial
position as a result of donating

interventions offering associated
benefits in kind to encourage
those who would not otherwise
have contemplated donating to
consider doing so
interventions as an extra prompt
or encouragement for those
already disposed to donate for
altruistic reasons
interventions to remove barriers
and disincentives to donation
experienced by those disposed to
donate
recognition of, and gratitude for,
altruistic donation, through
whatever methods are appropriate
both to the form of donation and
the donor concerned
information about the need for
the donation of bodily material for
others’ treatment of for medicinal
research

Figure 1: The Nuffield Council “intervention ladder” is an example to illustrate ethical questions linked
to donations of human cells for cellular therapies [1].

According to the EU Directive on 2004/23/EC [2] on tissues and cells: “Donors may receive
compensation, which is strictly limited to making good the expenses and inconveniences
related to the donation”.
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As observed in the 2nd Report on Voluntary and Unpaid Donation of Tissues and Cells
from the European Commission issued in June 2011 [3], this Directive has been implemented in various ways in EU countries: some received no payment whatsoever; others
receive disguised “payments”.
FORMS OF PAYMENT

Purchase
(of a thing)

Reward
(to a person
for donating)

Remuneration
(reward calculated
as a wage)

Recompense
(of a person for
losses incurred)

Reimbursement
(for financial
losses)

Compensation
(for non-financial
losses, such as
discomfort)

Figure 2: Different forms of payment of components from human body.

All ABO BEs operate on the principle of the unremunerated volunteer blood donor and
have done so for many years. There are good ethical and practical reasons for doing this,
not least of which is the safety of the products that are produced. The principle of voluntary donation has been affirmed by most professional and statutory bodies involved in
the field of transfusion. Cellular therapy should also be based on similar ethical principles.
The Council of Europe’s “Additional Protocol To The Convention On Human Rights And
Biomedicine Concerning Transplantation Of Organs And Tissues Of Human Origin”, issued
in 2002 [4] clearly states prohibition of financial gain: “The human body and its parts
shall not, as such, give rise to financial gain or comparable advantage.
The aforementioned provision shall not prevent payments which do not constitute a
financial gain or a comparable advantage, in particular:
−− compensation of living donors for loss of earnings and any other justifiable expenses
caused by the removal or by the related medical examinations;
−− payment of a justifiable fee for legitimate medical or related technical services rendered in connection with transplantation;
−− compensation in case of undue damage resulting from the removal of organs or tissues from living persons”.

The prohibition against remuneration of haematopoietic stem cells donors has recently
been challenged in the United States. A recent article argued as follows:

However BEs need to be aware of significant pressures that may arise by getting involved
in this area. Who would have the ownership rights to a set of donated cells that become a
useful master cell bank of a very useful product? What kind of collaboration agreements
should be made between BEs and commercial companies involved in cell therapy? Should
there be profit sharing? Such ethical questions need to be well rehearsed so that any
negative impacts (true or perceived) are handled correctly. These discrepancies have an
impact on exchange/sharing of human tissues and cells (T&Cs) between countries: is it
ethical to “import” such human components from a country with a different compensation policy (even if this policy is in line with the EU Directive)?
18.1.2 Banking

Should tissues and cells banking be provided by public, non-profit or private bodies? Whose
responsibility is it to fund the costs of T&C banking? Is the emergence of a tissues and
cells worldwide “market” still compatible with the ethical principle that “human bodies
are not for sale”? Is T&C banking for autologous use less ethical than for homologous use?
A reflection of the Council of Europe on these issues led to the Recommendation
Rec(2004)8 of the Committee of Ministers of the Council of Europe on autologous cord
blood banks [6]. This recommendations states that “If cord blood banks are established,
they should be based on altruistic and voluntary cord blood donation and used for allogeneic transplantation and related research”. It also recommends that “Autologous cord blood
banks that are being established must meet the quality and safety standards set out in
the Council of Europe’s Guide to safety and quality assurance for organs, tissues and cells.”
A European Parliament resolution on voluntary and unpaid donation of tissues and cells
has been voted in September 2012 [7]. This resolution:
−− “Stresses that donation should be voluntary, unpaid and anonymous (except in the
case of procurement from a living person for a relative), governed by protective legal
and ethical rules which respect the integrity of the person […]
−− Expects all Member States to establish public tissue and cell banks […]
−− Calls for European standards and requirements for private tissue and cell banks […]
−− Proposes that Member States consider adopting and enforcing operational and ethical
standards for public and private cord blood banks that uphold the principle of noncommercialisation of the human body and its parts,
−− Expects all Member States to establish at least one public stem cell bank […]
−− Calls for European standards and requirements for private stem cell banks;
−− Notes that collaboration models and opportunities between public and private sectors already exist in some Member States, and encourages public and private cord
blood banks to collaborate closely in order to increase the availability and exchange of
national, European and international cord blood and tissue samples; calls on Member
States to appropriately regulate both public and private banks to guarantee the fullest
transparency and safety of cord blood, underlining that banks need to ensure working
practices which are open and robust in their information sharing, in order to provide
maximum benefit for the patient […]”

Haematopoietic stem cell donors should not be paid because of ethical concerns raised
by remuneration, potential to damage the public will to act altruistically, the potential for
coercion and exploitation of donors, increased risk to patients, harm to local transplantation programmes and international stem cell exchange, and the possibility of benefiting
some patients while disadvantaging others [5].
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18.1.3	Patenting
Patents in the biomedical research field: is it ethical to claim patents on living organ-

isms (even if allowed by the law)?
Stem cells: the recent ruling of the Court of Justice of the EU (Brüstle, Oct 2011) excludes

embryonic stem cells and their derivatives (i.e. cell lines derived from embryonic stem
cells) from patentability:
“A process which involves removal of a stem cell from a human embryo at the blastocyst
stage, entailing the destruction of that embryo, cannot be patented” [8].
18.1.4 Stem cells

Which “sources” of stem cells are compatible with ethics? There presently exists wide
debate on embryonic stem cells and the use of embryo for therapies and research. This
raises the question of consent of parents for the use of “spare” embryos from IVF procedures which may clash with their religious and moral beliefs.
Debate and degree of acceptance varies a lot from one country to another, and the
subject is usually dealt with at the highest political level, beyond the reach of the
medical community.
Induced pluripotent stem cells (IPS cells): “reprogrammed” cells

These raise many hopes, but there are also safety concerns (carcinogenicity of reprograming factors). IPS cells could be mainly used for autologous therapies: key change in the
“paradigm” of transplant therapies, where heterologous use is predominant.

Many ABO BEs are already engaged in cell therapies to some extent, and it is human
nature to look for vindication for one’s current position. But ‘seeking vindication’ implies
that a party has been accused of being in the ‘wrong’ or having the wrong opinion. Rather
than defending ourselves against a wrongful characterisation, we should focus on why
engaging in the business of cellular therapies is the logical extension of our work in the
field of Transfusion Medicine.

Other sources of stem cells: fetal tissues, adult stem cells, local stem cells

The goals of the practice of medicine have always been to alter or abate the course of
illness, to restore health; and to avoid death. Cellular therapy has grown rapidly over the
last three decades.

General concern is expressed worldwide over the safety of stem cell therapies. In particular, the issue is raised as to the risks of stem cell “tourism” (to unregulated countries).

History: The field began with the use of haematopoietic progenitor cells (HPCs) har-

18.1.5	Property and access to tissues and cells

In relation to property and access the following issues are also raised, and BEs would
need to address these complex ethical questions:
Who “owns” banked tissues and cells?
Should the donor retain some control over the use of its donated tissues or cells?
Should access to banked T&C for research purposes be open to all researchers?
Can banking providers provide “privileged” access to some research institutions?
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vested from bone marrow to reconstitute recipient haematopoiesis [9]. The field’s scope
was then broadened to include autologous and allogeneic peripheral blood, and then
umbilical cord blood. The field now includes new sources of cells, and issues arising
include the use of mesenchymal stem cells, pancreatic islet cells, skin, bone, corneas, etc.
Quality based standards for the field have been developed with the participation of
professional organisations dedicated to the development of cellular therapy, the dissemination of knowledge and techniques to professionals in the field, and the development
of standards and accreditation programmes.
Experience: Blood centres as entities, and their staffs of physicians, scientists, research-

ers, and technicians, have comprised the bulk of the memberships of the professional
societies engaged in cellular therapy. In the hospital, it is still the transfusion service
that provides the components and technologies necessary to support patients seeking
treatment with these developing therapies. Given our current involvement, it would
seem that our engagement in all aspects of cellular therapy would be in keeping with
our mission to provide the best possible medical care to our patients, and further the
goals of science to alleviate suffering, restore hope, and keep an untimely death at bay.
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Ethical debates: Despite such a strong argument in favor of our involvement in cellular

therapies, we would be foolish to ignore the ongoing debates around the moral correctness of research in the fields of cellular therapies and regenerative medicine.
Cell therapy has been defined as “the prevention, treatment, cure or mitigation of disease
or injuries in humans by the administration of autologous, allogeneic or xenogeneic cells
that have been manipulated or altered ex vivo” [10]. The website of a globally known
producer in the industry states, in part, that “regenerative medicine is a broad definition
for innovative medical therapies that will enable the body to repair, replace, restore and
regenerate damaged or diseased cells, tissues and organs” [11].
Cell therapy and regenerative medicine overlap in their focus on the repair, replacement
and restoration of diseased cells, tissues and organs. Debate varies in intensity depending upon the source of the treatment cells and the perceived cost benefit in submitting
to treatment. In general, the debate becomes more intense as the age of the donor
decreases, or as the degree of repair or restoration seems to diminish in relationship to
the cost of a single treatment.
An example of the complexity of these situations is the autologous vaccine Provenge,
manufactured by Dendreon Corporation. Provenge is manufactured from the autologous
dendritic cells of a patient with Stage 4 castrate resistant prostate cancer. The cells are
derived from the peripheral circulation and harvested by apheresis. While the patient
is an adult male who has the capacity to freely consent to this treatment option, critics
point to the fact that the cost of this treatment is over $90,000 and the median increase
in survival is only approximately four months. This is perhaps a shocking number when
one reads it in the newspaper, but it is hardly out of the ballpark amounts of money paid
for medical care for a terminally ill patient.
Sibling donors: Nearly two decades ago, the world was shocked when it was revealed

that a married couple with one critically ill child conceived a second child, hoping that this
child would prove to be a compatible stem cell donor for the older child [12]. Thankfully,
the transplant was successful and both children have grown up together in a loving
relationship.
Critics at that time thought it immoral to bear one child merely to save the life of another,
but some conceded that it is within the purview of the parents to make just these types
of decisions. Since then the issue of whether the juvenile organ donor can ever give
‘informed consent’ for procedures that ultimately benefit their sibling continues to rage
as a separate issue.
The debate has broadened in this first part of the 21st century. The focus has turned from
parents delivering a child that, after birth, would be the organ donor, AND a child who
was also able to expect and enjoy a full life of his/her own.
Embryos in research: Now the issue is that of using the cells from embryos to support

medical research for the benefit of strangers, without the prospect of the enjoyment of
the life of the original embryo. This debate has two prongs: 1) when embryonic stem cells
are the source, some parties are concerned over the prospect of destroying pre-born (or
pre-implanted) life in order to save another human being who has already exited the womb;
and 2) some worry that totipotent cells are apt to be used for the cloning of human beings.
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As a practical matter, a blood centre will make a decision to collect and or process cells
for medical therapies, and that decision will rest on a number of factors that impact
the feasibility of entering that professional arena. But whether or not a centre actively
engages in collection, processing or research in this arena, the centre will continue to
provide transfusion support to the recipient and/or the donor as a matter of fulfilling the
core mission of the centre to further the practice of medicine in reducing the morbidity
and mortality of disease.
In attempting to add more dimensions to this ‘business’ decision, we performed an
analysis on a blood centre’s participation in cell therapies from the viewpoints of both the
patient and the donor of these cells. Those factors in favor of such participation included
the expertise of the blood centre’s physicians and nursing/collection staffs in caring for
and performing apheresis on both ‘ill’ and healthy individuals, and the large network of
blood centres in any one country. For both patients and donors, these two factors would
suggest that these new therapies may be available to many more people than just those
who are in proximity to a large hospital and/or academic centre.
The distance and condition under which cells and /or products may need to be transported, frequently impact when and where therapy can be undertaken. Answering these
“when” and “where” questions also impacts on “who” will be able to take advantage
of this treatment option.
Blood donor sites: Using the blood centres as sites for collection, infusion or manufac-

turing suddenly broadens access to medical care and puts the blood centre in the middle
of the treatment pipeline. The minimum training requirements for staff working in this
part of the industry should also assure patients and donors that they are in capable hands
when submitting themselves for cellular therapies. If there are any weaknesses to this
position, they are mainly on the donor’s side: donating for a cellular therapy is not the
same as donating blood at your local drive.
Donor considerations: Blood centres should consider that some donors may be

attracted to the activity based upon their experience with a fairly quick whole blood
donation, and not fully appreciate the additional risks that these activities may engender. These increased risks will require more input from a centre’s Risk Management
office, and the potential for liability may be the factor that prevents some centres from
entering the field.
In summary: Cell therapy is already an integral part of the medical profession’s arma-

mentarium in this group’s goal to reduce the incidence of morbidity and mortality due
to injury and disease. It is not just that “death has become public enemy #1”, to borrow
the words of bioethicist Daniel Callahan, but having an illness, disease or disability that
completely define one’s life, has become unacceptable to physician/scientists, in particular, and to human beings in general. Blood centres have played an integral part in the
furtherance of medical progress, and moving into the field of cellular therapies should
be no different. This is the next logical step in the evolution of Transfusion Medicine.
Rather than ‘business as usual’ this is an opportunity to re-assert the central role of Blood
Establishments in furthering medical progress. Working in the CT field is an ethical one.
In fact, it is a logical extension of the work that BEs are involved in.
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19.THE ROLE
OF BLOOD
ESTABLISHMENTS IN
CELLULAR
THERAPIES:
conclusions, recommendations

The collaborative work established by the European Blood Alliance and the Alliance of
Blood Operators, presented in the previous chapters (13 – 18) about the role of blood
establishments (BEs) in the field of cellular therapies (CT), has led to the following
conclusions and recommendations.
1. S
 terling experience of BEs: From years of experience working in a regulatory environment with highly skilled staff, all contributors felt that there was a significant
future role for BEs in the cellular therapy field. BEs provide significant added value
and they also have significant experience of handling donors. All their work is supported by a quality and vigilance infrastructure.
 WOT and risk assessment analyses: Cellular therapies are not a single paradigm.
2. S
Cellular therapy products are governed by different legislations based on the level
of manipulation and complexity of the process-requiring varying levels of investment. Each BE should perform risk assessments and SWOT (strengths, weaknesses,
opportunities, threats) analyses and position themselves at an appropriate level in
the CT field.

3. F
 inancial risks: There are, however, risks when entering the CT arena. The level of
investment required is high, financial returns are long term, and many of the early
phase products/clinical trials may fail.

7. I ntellectual property rights: BEs have a relative lack of knowledge in IP matters,
and experience should be gained in this area as a matter of urgency. This is particularly relevant if developing a novel cellular therapy or if a partnership is sought.
BEs should also consider joint initiatives amongst themselves to secure freedom to
operate in the CT niche.
8. S
 treamlining regulation: The regulatory landscape is very complex. Although the
global aims are broadly similar, the implementation of rules varies immensely from
country to country, particularly within the EU. A serious attempt should be made by
BEs to streamline rules as far as possible, by engaging with their own regulators and
also more globally.
9. Knowledge pooling: A significant opportunity exists for sharing experiences amongst
BEs globally. Much can be learnt from those BEs involved in CT by those BEs who wish
to be involved. Some training programmes already exist and BEs should take a lead
in encouraging sharing of knowledge.
 T and BE synergies: All contributors feel that working in the CT field is an ethical
10. C
development and a logical extension of the work in which BEs are involved. Many BEs
have already started to integrate CT activities and this should be further developed
in the future.

 egional differentiations: At this time, BEs in different parts of the world are
4. R
subject to different pressures and are at different levels of involvement in the cellular therapy field. There is an impression that BEs in the EU are more engaged in the
processes of more complex cell therapies than those in North America and Australia.
5. P
 otential partnerships: BEs should not compete with ‘big pharma’ or hospitals
and academics, but rather partner with them and identify niches where BEs may
excel as well as complement the offering in the CT field.
 eed for R & D: R&D in CT by BEs is to be encouraged. It is acknowledged, however,
6. N
that obtaining funds for this work may be problematic. Different sources/avenues
for funding clinical trials and pilot work need to be actively sought. This will ensure
that as the CT field grows BEs are well positioned in this area.
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20.TISSUE
BANKING
IN EUROPE

20.1	 Background
Human tissues have been transplanted autologously or homologously for many years
now. This activity has been steadily growing over the past five decades. Human tissues,
solid organs not included, cover a wide range, the most frequently being stem cells, germ
cells, bone, cartilage, tendons, skin, heart valves, cornea, and amnion. The tissues are
harvested from post-mortem as well as living donors, each bringing along its special
ethical, logistic, technical, quality assurance and quality control challenges.
Often the transplanted tissue involved merely serves an adjuvant purpose, as is the case
in most allograft skin, bone and cartilage transplants. Sometimes the tissues only play
a temporary role. For example, transplanted allograft skin and cartilage are gradually
replaced by the patient’s own tissue. In other cases, as in bone or heart valve transplants,
the applied tissue plays a supportive role and is gradually covered by endothelium or
covered and filled by bone tissue of the recipient. However, in many other situations,
such as stem cell or cornea transplants, the tissue involved replaces the recipient’s tissue
and exerts its function, thereby resembling solid organ transplants.
Blood group compatibility screening and tissue typing respectively play different roles in
various tissues (see Table 1). The application of germ cells and the organisation of germ cell
banks are distinct from the other tissues, given its specific role in reproductive medicine.
Therefore, germ cell banking will not be further discussed in this paper.

Table 1: Tissues of human origin and use, non-autologous
(Source: Nederlandse Transplantatie Stichting, Leiden, The Netherlands)
Tissue

# Transplants

Role

Tissue typing

Donation type

per 1,000,000
inhabitants
per year in the
Netherlands §

 = adjuvant;
A
S = supportive;
R = replacement

Skin

9,000 cm2

A

No

A, H

L, M

Cartilage

<1

A

No

A, H

L, M

Amnion

<1

A, S

No

H

L

Bone

159-175

S, R

No, Rh-comp*

A, H

L, M

Ear ossicles

1-5

R

No

H

M

Tendon

1

S, R

No

A, H

L, M

Heart valve

5-10

S, R

No

H

(L)** M

Cornea

45-50

R

HLA-matched ***

H

M

Stem cells

5-10

R

HLA-matched

A, H

L

Germ cells

IVF: 900

A (IVF) R

No

A, H

L

Autologous, A,
or homologous, H;
Living donor, L
or Post-mortem
donor, M

§	The numbers do not include transplants that have been autologously harvested and used in the
same surgical procedure.
*
Rh-compatibility may or may not be required
**
Sometimes valves from replaced hearts are suitable for transplantation
*** HLA-matching in a minority of cases required
IVF= In Vitro Fertilisation

A lot of good work is being done in blood tissue banks all over the world. However,
whereas in many countries in Europe and Northern America, blood banking and transfusion medicine are fairly under control, this appears not to be the case still with tissue
banking and therapeutic use of human tissues in patients. As a consequence, product
quality in tissue banking is hard to assess, and the safety of recipients may not be
optimal. As the concern is mainly of organisational nature, the question arises more
than for the blood component domain, as to whether a focus on cost control would be
helpful here.
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20.2
	 Organisations
Except for a few countries, tissue banks are not nationally organised. As an example,
in the Netherlands there are approximately 40 governmentally registered tissue banks.
According to a recent survey, in Europe alone the number of blood banks exceeds one
thousand [1]. Moreover, an unknown but presumably large number of small locally organised tissue banks exist.
An explanation for this phenomenon can be found in the history of tissue banks. With
the exception of stem cell banks, which by nature have to operate on an international
basis, the size and operational extent of tissue banks remains relatively limited.
In the beginning, medical specialists started tissue banks in their hospitals for treatment of their own or their colleagues’ patients on a local or regional scale. They were
strongly and often solely motivated by professional and medical reasons. Sometimes
they simply copied from colleagues; sometimes they adjusted their working procedures
based on their own insights.
Funding or managerial and logistical issues did not occur to them. Competition was
confined to professional and medical aspects: they simply wanted to do good work and
be the best. Bigger organisations did not necessarily function better and were not what
specialists were after. Within the walls of the hospitals, these specialists practised their
expertise and everything worked out just fine.

20.3	Regulatory issues
Today, each registered tissue bank in Europe must comply with the requirements of
mainly one EC Directive [2], transposed into national rules. Some of the rules may relate
to product quality, i.e. they should help maximize functionality. Other rules are there for
safety reasons, i.e. meant to minimize avoidable complications. The third set of rules
are meant to regulate what is or is not allowed; like those which, for instance, foster the
globally promoted non-remuneration of donors, or govern conflict of interest or administrative aspects of tissue banking. As an unavoidable result, these rules could be far
from the reality of donations, banking and transplantation in patients.
One special aspect of tissue (and to a certain extent blood component) banking must
be mentioned here. Tissues are increasingly regarded as pharmaceutical products. This
raises special requirements with regard to procuring/harvesting, processing, inventory
conditions and issuing and allocation procedures. However, pharmaceutical industries
are used to working with relatively large batches, containing many, up to thousands, of
individual products. In tissue and organ donation, however, each donation is the single
product that comprises a batch. Random sampling, therefore, is not possible and every
donation has to be checked on every aspect.

In the beginning, no questions other than those related to the professional aspects of
tissue transplants were asked. They (probably) all meant well and did well with regard
to their products and procedures. However, frequent questions about regulatory, quality,
financial and managerial issues soon arose. This was enhanced by the fact that technical
and administrational errors appeared not to be totally avoidable. In addition, because
screening on transplantation associated viruses was not performed routinely, the risk
of transmittable diseases turned out to be a real possibility.
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20.4
	 Quality and
safety issues
Next to the EC and national rules and regulations, many additional quality systems are
in force. They mainly include profession-based systems such as Good Manufacturing
Practices (GMP), and various standards, either nonspecific, eg ISO 15189, ISO 9001:2008, or
specific, eg Joint Accreditation Committee of the International Society for Cellular Therapy
and the European Group for Blood and Marrow Transplantation (JACIE), International
Standards for Cord Blood Collection, Processing and Release for Administration
(NETCORD-FACT), standards from European Association of Tissue Banks (EATB).
Compliance with these standards has been introduced as a regulatory requirement by
some competent authority for tissues.
Apart from these, most tissue banks have their internal quality system. Each tissue bank
may expect to undergo several governmental and non-governmental audits per year.
Process and product quality control, tracking & tracing and tissue vigilance present the
most important auditing issues. Quality system compliance, which should prove that
you are doing the right thing in a correct and professional way, is an expensive activity.
However, it is of paramount importance to ensure optimal quality and safety of tissue
products for patients. With regard to present day tissue banking there are two serious
quality restrictions that hamper full control.
First, the suppliers and the collecting system are difficult to control to the extent one
wishes from a GMP point of view. Especially in post-mortem donations, one has to act
fast in an emotionally vulnerable environment. On such occasion, often, but certainly not
always, a specialised team takes care of the harvesting of tissues and organs. Detailed
information on the patient and the patient’s behaviour is often not available and one
must rely on hetero-anamnestic information. The harvesting team often includes health
care workers for whom the harvesting procedure is distracting them from their routine.
Their focus is the donor, not the donation.
Second, there are as many extensive quality systems as there are independent tissue
banking organisations. Consequently, inspections of many governmental and non-governmental agencies are numerous. This does not seem efficacious, either for the auditors
or for the auditees, and could certainly be improved.
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20.5
	 Financial issues
A rough estimate reveals that the turnover in Euros of all these tissue banks in Europe
and Northern America together is 5-10% of that of the combined blood banks. In many
tissue banks the yearly turnover is (considerably) less than one million euros, and may
not exceed €100.000. The largest turnover is found in stem cell banks (bone marrow,
peripheral blood stem cells and cord blood banks). They operate internationally and
their harvesting, laboratory tests, logistic and allocating processes are complicated
and expensive.
The necessity of HLA-matching, of major importance to ensure compatibility and therefore effectiveness of the tissue transplantations, is the prime reason for the expense.
Besides the costs for the primary process, many additional costs are incurred in relation to
general management, quality systems, administrative affairs, human resources management, housing, occupational care et cetera. The problem with small enterprises is that all
the existing rules and regulations regarding tissue banking fully apply, without exceptions.
QA/QC-systems account for more than half of their budget. Tissue banking is a complicated and difficult task, which has already led to the bankruptcy of numerous (small)
tissue banks. Even large organisations do not necessarily operate on a sound financial
basis and often depend on subsidies, grants and gifts. The support of hosting hospitals,
universities and blood establishments has been helpful in preventing tissue banks from
going bankrupt. So far, many tissue banks have been able to survive while relying heavily
on the staff, administrative personnel, housing and transport systems of their hosting
organisations. But these organisations experience growing budget constraints as well,
This kind of situation leads many tissue banks to look for improvement in the efficiency
of their organisations.
Contrary to this, the demand for tissues is growing steadily, although not at an even
pace with regard to the kind of tissue. The supply of, for example, bone and skin suffices
most of the time. But there are still not enough stem cells and corneas available. The
change in demand is unpredictable and might alter drastically when synthetic tissues
become available.
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20.6
	 Synthetic tissues
Vast research efforts are exerted in the field of tissue engineering, resulting in huge steps
forward in understanding the human body’s production of tissues. These efforts have also
resulted in lots of public and media interest and wild speculation. However, tissues (and
solid organs) which are synthesised in the laboratory generally do not even look like the
real thing. At best, synthetic tissues take over some of the physical or biological functions
of their natural counterpart fairly well, but they never fulfil all of its functions.

20.7	Discussion and
conclusion
It is suggested that reorganizing health care on a free-market basis could be helpful in
resolving part of the problems arising in tissue banking. In itself, this is not improper
to think about, provided that we continue to stick to the ethical principles concerning
utilisation of human body parts (see chapter 4).

Purely synthetic tissues or body parts with a (predominantly) mechanical function
i.e. made from synthetic polymers or metals are available for bones (joints), including
ear ossicles, and heart valves (Table 2). They now have a reputable and established
role in medicine.

However, expectations are that, for quite a while, the availability of human tissues for
therapeutic purposes will depend on donations from living and post-mortem donors. This
being so, and given the principle of non-remuneration of donors, constraints will be put
on the possibility of market-driven competition in tissue banking.

Table 2: Origin of tissues

Making money out of other people’s charity does not feel good. In addition, commercial
tissue banking opens the gates to the risk of fraud and other criminal activities. Rumours
about illegal organ trade are pertinent and include the trade of tissues such as cornea,
bone and skin at the cost of health risk for both donor and recipient. It is a global and
general opinion that such activities should be banned.

Tissue

100% synthetic

Skin

Partially synthetic
(expanded)

100% natural

X

X

Cartilage

X

Amnion

X

Bone

X

Ear ossicles

X

X

X

Tendon
Heart valve

X
X

X

Cornea
Stem cells
Germ cells

X

Concurrently, it is still a good idea to look at costs and cost containment. Health care
is a costly activity. Economies of scale, smart logistics and uniform procedures are very
powerful tools to realize cost savings. Blood banks in a number of so-called developed
countries have already followed this line of reasoning successfully.

X
X

X

X
X

In addition, biological process based tissue is available for skin and bone tissue. Until now
their role has seemed limited, although promising results for these semi-synthetic tissues are increasing. However, so far they have been (too) costly and solely produce single
cell-type tissues. The idea of producing full-thickness skin containing hair follicles and
sweat glands, or regular bones in the right architecture in the laboratory is very far away.
Synthetic tissues do solve some of the problems, especially regarding the source and
supply control. However, large restrictions will remain in the near future.

Cost control and quality control through intensive cooperation are two important methods
that are relatively easy to implement concurrently. Cooperation between tissue banks
will lower quality costs, both internally and externally. The best way to go forward would
be to organize tissue banks on a larger – national, if suitable – scale, thus lowering the
number of organisations and systems. This has already been achieved, at least partly,
in a few countries, in connection with a national blood organisation (eg France, UK).
Fewer systems mean less maintenance and overhead costs, audits and fragmented
governmental control. It is as simple as that. Difficult aspects to overcome are professional competition and cultural differences. Small tissue banks are highly convinced
that, firstly, they operate better than all the others and, secondly, they operate cheaper
than all the others.
The first statement is generally unproven. The second statement is generally wrong,
because professionals are inclined to ‘forget’ the costs for which the small tissue banks
are not directly charged, if they are charged at all. It will be of great help if ‘felt competition’ (pride) between national tissue banks is put aside and, in a second stage, cultural
differences between countries are seen as opportunities for improvement, instead of
barriers to cooperation.

In the realm of stem cells, expansion techniques are promising in relieving some of the
supply needs, but we must still harvest at least some of them from their natural source.
The human body itself is still the best source of human tissues and probably will be for
the next decade (or even decades?).

346

European
Blood
Alliance

Tissues and Cells of Human Origin

347

Blood banks have already proved that merging and cooperation are possible and costeffective. Above all, blood banks have been able to improve product quality and patient
safety considerably by organizing themselves in larger organisations. That was twenty
or more years ago. When will tissue banks follow?
In addition, we suggest that close cooperation with blood banks will enhance organisational improvement in tissue banking. Such organisation should be the first issue:
Quality, safety and cost control will follow automatically, for the benefit of the patients
and healthcare systems.
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21. SYNTHESIS
AND FUTURE:

EBA CONCLUSIONS AND RECOMMENDATIONS

The content of this book, aimed at presenting the European Blood Alliance perspective on blood, tissues and cells from human origin, leads us to formulate the following
conclusions and recommendations.
1. E
 nsuring a sustainable and safe blood supply				
As a lifesaving therapy, blood transfusion will have a long future. It will certainly take
a very long time and enormous efforts in fundamental research, product development
and clinical trials to find equally safe and effective alternatives for transfusion of
human blood components. The challenge for scientists, operators and regulators, is
thus to ensure a sustainable and safe blood supply with sufficient blood components
for every patient.
2. Ensuring

self-sufficiency from voluntary non-remunerated donors		
For reasons of safety and ethics, voluntary non-remunerated blood donors are,
and should remain, the cornerstone of blood supply. However, the debate on how
to achieve European self sufficiency for blood components based on the voluntary
non-remunerated donors could be difficult and sometimes emotional. Nevertheless,
because the situation in Europe is vulnerable, and in some areas supply is insufficient,
effective ways to ensure full self-sufficiency of blood components from voluntary
non-remunerated blood donors in Europe must be found and implemented.
3. Not for profit								
Given the crucial role of non-remunerated donors, and the EU ethical principles supporting non-remuneration, all blood establishments and blood component suppliers
should be strictly not-for-profit.
 nsuring professional and effective donor management 			
4. E
The need to maintain a safe and sustainable donor base is of ultimate importance
and, in order to make donor management more professional and effective, priority
must be given to using and sharing good practices of donor management. The professional blood operators (i.e. EBA members) should jointly invest in this area of the
blood transfusion chain.

5. E
 nsuring optimal use of blood components and plasma derivatives		
From the patients’ end of the transfusion chain, the optimal use of blood components and plasma derivatives in the clinical setting is also of utmost importance.
This is primarily for the benefit of the patients. But it is also an ethical obligation
towards the voluntary donor. This calls for further professionalisation of this side of
the transfusion chain, and should include a revised perspective on clinical use with,
for instance, the right to issue prescriptions being reserved to transfusion medicine
trained and qualified clinical specialists.
6. E
 valuating the blood EU Directives in the perspective of their revision
As assessed by the European Commission, the European Directives on Blood have
been effectively implemented in all the EU Member States, and have helped significantly to improve the quality of the blood supply. But after more than seven years
of experience, the Blood EU Directives need thorough objective evaluation by an
independent Expert Committee, which should report to the European Commission,
Parliament and Council. The importance of such an evaluation is strengthened by
the initiation of the revision process of the Blood Directives in 2012-13.
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 standard setting role for the Council of Europe Blood Guide		
7. A
Given the achievement of many technical developments and improved standardisation of blood chain and transfusion practices, The Guide to the Preparation, Use and
Quality Assurance of Blood Components of the Council of Europe should be given
a standard setting role. This might be the best way to link the Blood Guide to the
European Directives on Blood. In this way, the Blood Guide could be used to specify the
technical standards of blood component manufacturing, just as the Pharmacopoeia
is linked to European drug legislation.

The rationale for this analogy is that the Blood Guide is annually revised in a well
organised expert driven process to safeguard the maintenance of up to date scientific
evidence based standards. As opposed to this helpful flexibility, the process required
to revise and update the EU Directives and their annexes, according to the current
Comitology rules, is extremely complex and lengthy.
This new approach, already initiated for the chapter on quality assurance of the
Blood Guide, would facilitate the necessary update of technical standards in a fast
evolving domain.
8. Developing self-auditing and accreditation based on the Blood Guide
binding standards							
For blood component manufacturing, from donors to distribution to hospitals,
based on this Blood Guide, self-auditing binding standards should be developed, and
complex EMA-like procedures should be avoided. Thus, the Quality Management in
Blood Establishments could be based more both on self-auditing and on a European
Accreditation System for Blood Establishments. This could help to improve the
Quality Assurance standard in Blood establishments and also to reduce and harmonise the Competent Authority’s inspection tasks.
9. A
 dapting the blood supply to the expected increasing needs		
Taking into account current demographic changes and despite active investment in
optimal use, an average increase in the use of blood components of 1 – 3 % per year
could be expected. This is based on calculations of patient population, use of blood
components in every age cohort, and aging of population.
The donor population will also increase in age, and ensuring adequate matching
of donor population and component collection and supply needs will become even
more difficult. Close monitoring of patients’ needs and their trends, and consequent
donor management to anticipate adaptation of donor bases should be organised.
10. I mproving the blood supply management					
The current blood supply management and particularly the relationships between
the users (hospitals, patients) and the blood component suppliers (mainly blood
establishments) should be improved. In most EU countries, this relationship has
been shown to be poorly developed. The Good practices of blood supply management,
expected from the Council of Europe in 2013, should help in this perspective.
In parallel, robustness of stock levels of short shelf-life blood components should be
improved. Further research on the extension of shelf life of blood components, with parallel studies of the clinical effectiveness of stored components, should be stimulated.
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 ontaining the potential detrimental effects of competition 		
11. C
Competition between Blood Establishments for the distribution of blood components
to hospitals might increase in the coming years. But if this occurs, competition should
be regulated to prevent patients suffering from suboptimal supply.

To avoid such a situation, EBA recommends that every (new) supplier meets the
following criteria:
i. must fully comply with the European directives and Council of Europe Blood
Guide standards
ii. s hould be submitted to the current rules of regular inspections by the national
Competent Authority of the receiving state
iii. s hould be required to deliver the full range of blood components and services
usually delivered by blood establishments;
iv. should provide a guarantee that it could meet legal claims or fund the cost
of disruption which could be caused by withdrawal from the activity.

In any case, the national state sponsored blood authorities must ensure that the blood
supply infrastructure remains in place.
12. A
 ssessing cost-effectiveness of new measures				
New safety measures, new products or new process improvements should be subject
to cost-effectiveness analysis before routine implementation. This evaluation aims
at maintaining a sustainable access to safe and sufficient blood components for
patients.
13. Harmonising transfusion medicine training and qualification in the EU
Education in transfusion medicine and related qualifications should be organised at
European level. In the Blood Transfusion chain, four specific levels of accreditation for
medical doctors are needed: i) Donor doctor; ii) donor medicine expert; iii) transfusion
doctor; iv) transfusion medicine specialist. The curriculum for each of these levels
should be set and mutual recognition of diplomas organised.
14. C
 oordinating responses to crises					
Contingency planning to define response modalities in case of crisis have been set
up in EU countries. For crises that could threaten the blood supply, most EU countries now use the EBA contingency planning as a basis. To complete this, the Blood
operators in Europe should organise a system for coordinating responses to crises
potentially threatening the blood supply.
 nsuring a sustainable and safe supply of human tissues and cells		
15. E
The same conclusions drawn for blood products certainly apply to therapies using
tissues and cells from human origin. It will take a long time to find alternatives for
such therapies, and here also the challenge is to ensure a sustainable and safe supply
of human tissues and cells.

Given their long standing experience in the field of blood components, blood establishments should play an important role in supplying tissues and cells of human origin.
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