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Abstract | Although overall donation and transplantation activity is higher in Europe than

on other continents, differences between European countries in almost every aspect of
transplantation activity (for example, in the number of transplantations, the number of people
with a functioning graft, in rates of living versus deceased donation, and in the use of expanded
criteria donors) suggest that there is ample room for improvement. Herein we review the policy
and clinical measures that should be considered to increase access to transplantation and
improve post-transplantation outcomes. This Roadmap, generated by a group of major European
stakeholders collaborating within a Thematic Network, presents an outline of the challenges to
increasing transplantation rates and proposes 12 key areas along with specific measures that
should be considered to promote transplantation. This framework can be adopted by countries
and institutions that are interested in advancing transplantation, both within and outside the
European Union. Within this framework, a priority ranking of initiatives is suggested that could
serve as the basis for a new European Union Action Plan on Organ Donation and Transplantation.

Organ transplantation improves patient survival and
quality of life and has a major beneficial impact on
public health and the socio-economic burden of organ
failure. In the European Union (EU), a relatively
coherent and structured approach to transplantation
exists, with well-developed national programmes,
international schemes to facilitate organ sharing and
well-defined exchange policies', making Europe a
leader in the field. Between 2009 and 2015, the EU
operated a successful Action Plan to promote organ
donation and transplantation’. However, transplanta-
tion rates today differ markedly between EU countries,
suggesting that there remains room for improvement.
To address the differences, the European Commission
convened a Thematic Network coordinated by the
European Kidney Health Alliance (EKHA), tasked with
providing guidance to increase organ donation and
transplantation and presenting key action points that
would increase the prevalence of patients living with
a functioning transplant throughout Europe. This the-
matic network culminated in the publication of a joint
statement that recommends strategies to promote trans-
plantation and donation in the EU and, by extension,
throughout Europe’. Although the focus of this state-
ment is on adult and paediatric transplantation of solid
organs, many recommendations are also applicable to
tissue transplantation (for example, cornea).

This Roadmap summarizes and builds on the Joint
Statement and the experience gained from implemen-
tation of the earlier Action Plan to recommend strat-
egies through which transplantation activities and the
number of individuals living with a functioning trans-
plant in Europe can be enhanced. We outline the chal-
lenges posed by the development and implementation
of a EU-wide transplantation strategy and propose
12 key areas in which specific measures should be con-
sidered to promote transplantation, providing an overall
framework that can be adopted by countries and insti-
tutions to improve rates of donation and transplanta-
tion (FIC. 1). These areas were selected and defined by
a group of experts, including members of professional
organizations, and authorities from national health-care
bodies. As the Joint Statement is a product of a European
Commission initiative, most of the recommendations
herein are aimed at improving the current status of trans-
plantation within the EU, but importantly these recom-
mendations are also relevant to the 17 EU-associated
countries and to regions elsewhere in the world, with
some adaptations to local conditions if required.

Current status of transplantation in Europe

Non-communicable (chronic) diseases (NCDs) impose
a substantial burden on health-care systems, economies,
quality of life, employment status and social activities.
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Key points

e Differences in the frequency of transplantation between countries in the European
Union suggest that there is room for improvement, wherein countries with low
transplantation rates could learn from the experience of countries that are doing well.
e Efforts to increase transplantation rates require a variety of strategies, including
approaches to increasing living and deceased donation, improving coordination

of the donation and intensive care unit processes, increasing graft quality and
optimizing expanded donation criteria.

* Education should cover the complete spectrum of society (the general population,
patients and medical professionals) with specific outreach methods to
under-represented communities and individuals who are healthilliterate.

¢ Infrastructural and financial barriers to transplantation should be banned.

In Europe, NCDs are responsible for 77% of the disease
burden and 86% of deaths*, many of which are in young
individuals’. Changes in population demographics and
the growing prevalence of risk factors have contributed to
an increase in the demand for organ replacement ther-
apies. Artificial organ support is an option in some
instances, but is only available on a large scale for kidney
failure in the form of dialysis. Hence, transplantation is
for many patients the only solution to restoring organ
function and preventing premature death. The WHO
has urged countries to progress towards self-sufficiency
in transplantation, first by preventing NCDs and their
progression to end-stage organ failure, but also through
the provision of sufficient numbers of life-saving trans-
plants to match their need®”. The WHO further empha-
sizes that deceased donation should be developed to its
maximum therapeutic potential.

More than 34,285 solid organ transplantations were
performed in the EU in 2019, 85% of which were kidney
(21,235) and liver (7,900) transplants. Cardiothoracic
transplantation represented 13% of activity with 2,269
hearts and 2,136 lungs transplanted, whereas pancreas
(2%), small bowel and multi-visceral transplants repre-
sented only a small fraction (TABLE 1; FIC. 2). Although the
total number of annual transplantations rose by 4,540
between 2010 and 2017, the number of annual trans-
plantations from 2017 to 2019 increased by only 161,
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indicative of a stagnation in transplantation activity,
possibly related to the end of the EU Action Plan in
2015 (FIC. 2).

Transplantation of organs from deceased donors
remains the most prevalent form of transplantation
throughout the EU. Although deceased donor trans-
plantation occurs most frequently from donors declared
dead by neurological criteria (donation after brain death;
DBD), donation after death declared by circulatory crite-
ria (donation after circulatory death; DCD) contributes
to transplant activity in a number of countries® (TABLE 2;
FIG. 3). However, substantial variability exists in the use
of DCD transplantation between EU member states.
DCD is not permitted in a number of European coun-
tries because of legislative and ethical obstacles”"’, and
practiced in only a few cases in many other countries®.
In 2019, 28 of 35 European countries had an active DCD
programme compared with just 10 in 2011 (REF'), but in
several of these countries the DCD activity was marginal
(FIG. 3). In 2019, DCD contributed to 17.8% of deceased
donation transplantations in the EU. Living donation
(almost exclusively kidney and liver), which is particu-
larly beneficial to paediatric recipients, represents a con-
siderable proportion of transplant activity in some but
not all European countries® (TABLES 1,2; FIGS 3,4).

The number of organ transplant procedures for the
EU as a whole was 67.2 per million population in 2019,
with marked differences between countries®! (FIG. 3),
reflecting differences in local health-care processes,
efforts to develop living and deceased organ donation,
available infrastructure and expertise, and economic
factors'?. Most EU member states have seen an upward
trend in transplantation rates over the past decade, but
some countries have seen a substantial decrease (FIC. 4).
These decreases are in some cases influenced by exter-
nal factors, such as public mistrust", and have negative
consequences on patient outcomes®'’.

For most vital organs (liver, heart, lungs), transplan-
tation is the only life-saving therapy. For patients with
kidney failure (also known as end-stage kidney dis-
ease), which is rapidly rising in the ranked order of fatal
diseases', kidney transplantation offers not only a better
survival and quality of life than dialysis'>*"’, but can be
life-saving when vascular access options are lost. Yet, by
the end of 2019, more than 58,000 patients were waiting
for an organ transplant in the EU (FIG. 5). Yearly, 3-4% of
those on the waiting list die before being transplanted,
representing 10-11 patient deaths daily®. This figure is
probably an underestimate, owing to incomplete data
reporting in some countries. The mismatch between the
need for transplants and donor supply, which excludes
patients from lifesaving treatment, is exacerbated by the
rising prevalence of health problems, such as diabetes
mellitus and obesity, which reduces the donor pool; the
presence of major public health challenges, such as
the current COVID-19 pandemic; and improvements in
critical care processes or car safety, which prevent deaths
but also reduce the pool of deceased organ donors. The
problems associated with access to donor organs are fur-
ther illustrated by the small proportion of patients who
receive a pre-emptive kidney transplant, which in most
countries represents <10% of patients starting kidney
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replacement therapy'®, necessitating a variable period
on dialysis with a negative impact on survival and high
associated costs'’.

Of note, NCDs also present a considerable health
economic burden through a life-long need for consul-
tations, medication, surgery, imaging, interventions
and hospitalization. It is difficult to quantify the eco-
nomic impact of organ transplantation in the absence
of large-scale artificial organ treatment as an alternative
option. However, for kidney failure, for which dialysis
consumes at least 2% of health expenditure for only
0.1-0.2 % of the general population', transplanta-
tion is by far the most cost-effective kidney replace-
ment option, particularly from the second year
post-transplantation’**'. Economic evaluations for other
solid organ transplants are less straightforward. Costs
associated with liver transplantation can be substantial,
particularly in the context of biliary complications that
can increase the duration of hospitalization and the
need for diagnostic studies and further therapeutics®.
Nevertheless, liver transplantation has been reported
to be cost effective” in comparison with the rapidly

Increasing donation
Optimizing living donation

Use of expanded and
non-standard risk donor criteria
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and donor registration

Reducing financial and
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P
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Fig. 1| Key areas in which specific measures should be
considered to promote transplantation. These topics
have been ranked in order of priority; however, this ranking
should be considered with caution as it represents a
subjective judgement by the authors of this Roadmap,
possibly biased by confounding factors such as region

of residence, precise involvement and responsibility in
transplantation activity, personal opinion and extent of
solid evidence base. Furthermore, given the variations
discussed in the Roadmap, the ranking of these topics
may vary between different countries or stakeholders.

In addition, the topics are highly interdependent

(as illustrated by colour coding) and cannot be considered
inisolation. Research is linked to all topics.

rising costs of non-transplanted liver disease (including
costs of medication, radiological procedures, and repeated
and prolonged hospital admissions)*. Heart failure
is a leading cause of morbidity and mortality world-
wide and places a huge burden on health-care systems;
available data suggest that heart transplantation is also
cost-effective in eligible adult and paediatric recipients™?.

Unemployment among patients with chronic NCDs
generates pressure not only on social security but also
on productivity and buying power”. Transplantation
can interrupt this vicious circle, although pro-active
mechanisms are needed to promote socio-economic
(re)integration of individuals following transplantation,
as 40-80% of transplanted patients remain unemployed
or permanently disabled**—".

Finally, patients with NCDs also experience a heavy
burden of polypharmacy, diet restrictions, comorbidi-
ties, and time spent in hospital and travelling to medical
appointments. Transplantation restores not only organ
function but also quality of life’>*". For children, trans-
plantation also leads to improvement in development,
growth, education and mental health in the recipient and
in quality of life for the carer™.

The benefits of transplantation prompted the EU
to launch the Action Plan on Organ Donation and
Transplantation, which aimed to increase organ avail-
ability, enhance efficiency and accessibility of trans-
plant procedures, and improve the quality and safety of
organs intended for transplantation. It was implemented
from 2009 to 2015 (REFS>*). At the end of 2019, a 16%
overall increase in transplantation rate was observed
compared with 2010° (TABLE 1 and FIC. 2). This increase
varied for different types of transplants (for example,
42% increase for lung transplantation, 17% for liver and
15% for kidney transplantation) and was primarily a
result of a substantial increase in DCD?, suggesting that
DBD and living donation may also benefit from further
stimulatory interventions. Moreover, the initial rise in
transplantation rate observed after 2012 seems to have
somewhat levelled off in the past few years (FIG. 2), sug-
gesting that the effect of the EU Action Plan has lost
some momentum and that a new plan may be needed.

Data specific to kidney transplantation show that
implementation of the Action Plan was associated with
a rise in the total number of kidney transplantations
and in the percentage of patients living with a function-
ing kidney graft in the EU (Supplementary Table 1).
However, marked differences between countries are evi-
dent, underscoring the need for further action to boost
transplantation rates in some regions.

Topics for action

Variations in transplantation practices and policies
between European countries have led to differences in
access to transplantation; in some instances, patients
who may benefit from transplantation are not consid-
ered eligible (for example, owing to age or the presence
of comorbidities or mental health issues)*. The optimal
approach to increasing transplantation rates is to set well
defined, ambitious goals, such as an aggregated increase
in the number of EU transplantations by 10% in 10 years,
complemented by specific development plans that detail
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Table 1| Organ transplantation activity in the EU from 2009 to 2019

Number of Number of % change

transplantations transplantations (PMP)

in 2010 (PMP) in 2019 (PMP)
Kidney 18,490 (36.8) 21,235 (41.6) +14.8
Liver 6,767 (13.5) 7,900 (15.5) +16.7
Heart 2,020 (4.0) 2,269 (4.4) +12.3
Lung 1,505 (3.0) 2,136 (4.2) +41.9
Pancreas 752 (1.5) 710(1.4) -5.6
Small bowel 50(0.1) 35(0.1) -30.0
TOTAL 29,584 (58.9) 34,285 (67.2) +15.9

Transplantation activity data for the EU in 2010 (including data for Croatia, which was not at
the time part of the EU) and 2019. Data were calculated based on the databases that are used
for the production of the Transplant Newsletter'**. PMP, per million population.

the elements required to support individual countries
or groups of countries according to the local conditions.
This strategy should be followed by an implementa-
tion plan at a national level with internal and external
auditing. Several organizations, such as the Council of
Europe, have previously formulated recommendations
and resolutions to increase transplantation at the insti-
tutional level (summarized in Supplementary Table 2).
This Roadmap is complementary to those efforts and
extends these initiatives by outlining a comprehen-
sive multinational policy approach®**°. Barriers to
transplantation®”**, which are often psychological and
practical in nature, may be avoided through appropriate
education and regulation® (BOX 1).

Lessons can also be learned from countries that
are performing well. For example, measures taken by
Spain to increase rates of deceased organ donation®-*'
over recent decades have had remarkable success®
(Supplementary Figure 1). These measures have included
a strong emphasis on coordinating the donor process, use
of a pyramidal structure to coordinate processes from
local to regional and national offices, engagement of
the critical care community, benchmarking, provision
of guidance and continuous professional training, and
the increased use of living donation, expanded donor
criteria and DCD organs™~*'. Regions such as Croatia,
Northern Italy, the UK and France, which adapted the
Spanish model to their local circumstances, also saw an
increase in transplantation rates*, enabling these regions
to focus on equality of access and approaches to optimiz-
ing outcomes and education. Other countries, such as
the Netherlands, have also increased their transplanta-
tion rates substantially, largely through increasing rates
of living donation (Supplementary Table 1).

Herein we summarize 12 key domains that informed
the Joint Statement commissioned by the European
Commission’ and in which action could enable further
increases in the number of donations, transplantations
and patients living with a functioning transplant. These
topics form the basis of a Roadmap that is intended for
use by the EU, EU health-care authorities, patient asso-
ciations and professional societies to guide the imple-
mentation of measures to stimulate organ donation
and transplantation. Beyond increasing rates of organ
donation and transplantation, the involved communities
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should do their utmost to maximize the longevity of
transplanted organs, which is an absolute priority for
the recipients*>**. To guide implementation of strate-
gies that address each of these areas, we have ranked the
12 key topics in order of importance (FIC. 1). Of note,
however: this ranking should be considered with cau-
tion given that it is largely opinion based, given the var-
iation in the extent to which each of these areas may
need to be addressed differently in different countries,
and the interdependent nature of the areas, such that
they can only be considered and implemented together.
The highly integrated nature of these areas renders it
near impossible to disaggregate and quantify the poten-
tial impact of individual interventions within a topic.
However, all examples provided within this Roadmap
refer to countries with a high transplantation rate
(>60 per million population per year).

Increasing donation

Increasing the number and quality of donated organs
is a key element in increasing donation rates. Several
strategies exist to facilitate this donation process.

Maximizing the role of donor coordinators. Proper
coordination of the donation process is a key element
in increasing donations and optimizing outcomes. The
European models that have been most successful centre
around the involvement of efficient donor coordinators,
who are independent of the transplantation team, and
are based in each hospital that has potential for deceased
donation. These coordinators have key roles in the steps
leading to the traditional model of deceased donation
— a process that involves potential donor selection,
maintenance of the haemodynamic status of the donor
and organ perfusion, diagnosis of death and communi-
cation with the family. These individuals are trained in
recognizing donation opportunities in end-of-life care
pathways and in providing grieving families with the
psychological support required to make the often diffi-
cult decision to agree to donation. Critical to the overall
success of these programmes has been the appointment
of professionals who develop a proactive programme for
the identification of possible donors, in close cooper-
ation with the critical care community. Donor coordi-
nators should receive continuous training, with special
attention given to the skills required to communicate
with grieving relatives and organize organ handling with
minimal delay. Local networks should be supported by
national and regional cells that focus more on policy and
technical aspects™. Regular internal and external audits
should be used to identify areas for improvement®.

Optimizing the role of intensive care professionals.
Engagement with intensive care professionals is par-
ticularly important to ensure that deceased donation
is always considered as an option for patients receiving
end-of-life care, provided that it is appropriate and con-
sistent with the potential donor’s wishes and values*>*°.
Optimizing the role of intensive care professionals in the
donation process requires a number of steps, including
the identification of intensivists who will champion
donation in their unit and in their hospital or region as
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Pre-emptive transplantation
A situation in which a kidney
transplant candidate receives
a donor kidney before starting
on dialysis.

Organ-sharing schemes
Programmes that enable
sharing of organs between
donor—recipient pairs who
cannot exchange a donor
organ directly with each other.

a whole as well as lead education efforts; training of all
intensive care staff in approaches to identifying possible
organ donors on the basis of simple triggers (that is, the
identification of individuals who have died or are likely
to die imminently in a condition compatible with organ
donation); maintenance of organ viability until dona-
tion; ensuring timely referral to donor coordinators; and
ensuring an appropriate and consistent approach to the
families of potential donors*.

Minimizing the duration of the donation process. The
time between consideration of donation opportuni-
ties and initiation of the actual donation procedure
can vary considerably and can exceed 24 h sometimes
substantially*’. Hesitation in donor identification and
donor handling by medical staff as well as indecision of
families owing to socio-cultural, religious or educational
barriers* all affect the duration of the donation process,
as do organizational factors such as the length of the pro-
cess before an organ is offered to a potential recipient,
the need for additional tests and lack of timely access to
surgical theatres. These delays may have adverse effects
on donation by increasing the risk of donor organ dete-
rioration or withdrawal of family consent, leading to
the loss of otherwise transplantable organs. Therefore,
national programmes should focus on approaches to
facilitating the identification of all possible donors, the
early notification of donor coordinators and work with
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Fig. 2 | Number of organ transplantations performed in the EU between 2010 and
2019. As Croatia was not part of the EU in 2010-2011, the data for transplantations
performed in Croatia were added to the data for the 27 EU member states for those
years. The absolute total number of transplantations for each year is provided. The
corresponding number per million population increased from 59 (2010) to 67 (2019).
The EU Action Plan on Organ Donation and Transplantation was operational between
2009 and 2015. The marked rise in yearly transplantation rate observed particularly in
the last years of the EU Action Plan on Organ Donation and Transplantation (2012-2015)
seems to have levelled off in the years 2016-2019. Data were calculated based on data
from the Transplant Newsletter'*.

families to reduce the rate of donation refusal®, thus
avoiding donor loss.

Optimizing living donation

Transplantation of a kidney from a living donor offers
markedly better chances for graft and patient sur-
vival than transplantation of a kidney from a deceased
donor®, whereas living donor liver transplantation
involves a similar hospital stay and survival rates to
deceased donor transplantation®'. Although practiced
in almost every EU country, living donation has a var-
iable contribution to overall transplantation activity.
It is markedly low in many countries, even in those with
well-established transplantation programmes, with the
Netherlands and Iceland as notable exceptions (FICS 3,4,
Supplementary Table 1). Living donation remains the
method of choice for infants and children, in particu-
lar for those with kidney failure, because it enables
pre-emptive transplantation and avoids the need for dialy-
sis. In the Netherlands, kidney transplantation is largely
driven by living donation, making it a country with one
of the highest proportion of patients on kidney replace-
ment therapy living with a functioning transplant in the
EU (Supplementary Table 1).

Donor safety remains paramount and should be
the primary focus of any living donation programme.
However, it is equally important to demystify the risks
of living donation, through a uniform process of infor-
mation (for both the donor and recipient) and evalua-
tion (via an online approach if convenient) to ensure that
all essential information is conveyed and understood*
(see below and Supplementary Box 1). This approach
will encourage expansion of living donation pro-
grammes, increasing access to transplants for patients
from ethnic minorities and economically challenged
backgrounds who are often disadvantaged overall in
transplantation programmes (see below). Living kidney
donors may have a low but increased risk of develop-
ing hypertension® or kidney failure™, and therefore
robust living donor programmes should carefully select
donors, include an adequate follow-up, and if needed,
preventive treatment. Moreover, and in contrast to the
experience of many organ donors™, the donation process
should be financially neutral. Processes therefore need
to be in place to ensure that living donors do not face
out-of-pocket costs and lost wages, or difficulty securing
health or life insurance™.

Approaches to broadening donor and recipient crite-
ria, including the involvement of emotionally related and
unrelated altruistic donors and organ-sharing schemes,
enable the expansion of living donation programmes.
Although sharing schemes exist in a number of EU
countries such as in the Netherlands and Spain, they
remain non-existent or very limited in others®*".
Of note, a number of European and cross-border
organ-sharing initiatives have been implemented to
redress this situation®°.

The implementation of initiatives to encourage living
donation raises organizational and ethical questions,
which have been addressed in a reference toolkit
developed by the European Commission and National
Agencies®. Any common ethical framework for
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Table 2 | Organ donation activity in the EU from 2009 to 2019

2010 N (PMP) 2019 N (PMP) % change (PMP)
DBD 8,626 (17.2) 9,443 (18.5) +9.5
DCD 715(1.4) 2,049 (4.0) +186.6
Actual DD 9,341 (18.6) 11,492 (22.5) +23.0
LD 3,879(7.7) 4,259 (8.3) +9.8
TOTAL DONATIONS 13,220 (26.3) 15,751 (30.8) +19.1

Organ donation activity data for the EU in 2010 (including data for Croatia, which was not at
the time part of the EU) and 2019. Data were calculated based on data from the Transplant
Newsletter'*. DBD, donation after brain death; DCD, donation after circulatory death;

DD, deceased donations; LD, living donations.

unrelated living donation should be regulated at an
EU level to alleviate any concern that pressure may be
exerted on the candidate donor to benefit an irreversibly
sick person and alleviate the associated societal costs®.

Use of expanded donor criteria

The term ‘expanded criteria donor’ is commonly applied
to donors whose clinical-demographic characteristics
would have an impact on the quality of the organ and
its expected longevity. The traditional definition of an
expanded criteria kidney donor includes age >60 years
or age >50 years with at least two of the following: a his-
tory of hypertension, serum creatinine level >1.5mg/dl
(132.6 pumol/1) or death from cerebrovascular accident®.
However, this dichotomous definition has increasingly
been replaced by risk scores to guide the categorization
and use of all organs (liver, kidney, pancreas)®-*. The
increased use of expanded criteria donor organs and
the changing profile of the potential donor pool has led
to the increased use of organs from donors with a high
comorbidity burden (for example, donors with diabetes
mellitus). For patients with kidney failure, these organs
can improve survival compared with remaining on
dialysis®’. Dual kidney transplantation (whereby both
kidneys from a donor are transplanted into a recipi-
ent) can also allow the use of organs from marginal (for
example, older) donors®.

DCD organs have in the past been considered to yield
inferior post-transplant results compared with those
achieved with DBD donor organs. However, increased
experience has led to the attainment of appropriate
post-transplantation outcomes with DCD organs®’’.
Efforts can be required to overcome the legal and ethi-
cal barriers to DCD transplantation, such as the absence
of a legal framework regulating the cessation of ther-
apy, and to increase the confidence of transplantation
professionals in the outcomes obtained with the use of
DCD organs. Advances in organ perfusion protocols
may be required to better preserve DCD organ qual-
ity and prevent the unnecessary discarding of suitable
organs’'~*; however, the role of in situ and ex situ preser-
vation strategies and the type of organs that require these
interventions require further study”.

Non-standard risk donors are defined as those with
specific conditions or diseases (for example, infections
or malignancies) that can potentially affect the safety of
the transplant recipient. Transplantation of these organs
can be appropriate provided that an individualized
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risk-assessment is performed and that recipients are
properly selected’. Examples of this scenario include
the use of organs with unusual anatomy but appropriate
functionality (Supplementary Box 2), transplantation of
HIV-infected grafts into recipients with HIV”, or trans-
plantation of hepatitis C virus (HCV)-infected grafts
into HCV-negative recipients — a process that is now
possible with the use of direct-acting antiviral agents’”*.
For heart transplantation alone, full use of all available
organs from HCV-positive donors would increase the
transplantation rate by about 3%””. Thus, the combined
use of all available donor expansion measures could
increase transplantation rates substantially.

EU countries that provide a legal framework for
euthanasia are the Netherlands, Luxembourg, Belgium
and as of June 2021, Spain. Organ donation after eutha-
nasia in those countries is medically possible and thus
represents a further option to provide these patients with
the opportunity of organ donation and to expand the
donor pool”®”.

Despite satisfactory outcomes'***”°, many expanded
and non-standard criteria donor organs remain
underused in European countries®'****!. An analysis
from the USA demonstrated that the transplanted coun-
terparts of >15% of unilaterally discarded donor kidneys
showed a death-censored 5-year survival >85%*. Thus,
discarded organs have the potential to contribute sub-
stantially to the donor organ pool and their use should
be supported through the provision of information to
health professionals about the benefit of using them and
to the potential recipient, highlighting the benefits
and risks of alternative choices. The rate of organ dis-
card in Europe might be reduced by the application of
risk score systems to guide the identification of suitable
organs and appropriate recipients®.

Education

Several countries have implemented educational
tools to promote organ donation and transplanta-
tion (Supplementary Box 1). A more harmonized
approach across the EU could result in further structural
improvements.

Improving communication skills of health-care profes-
sionals. Communication training should in particular
focus on professionals involved in the early stages of the
deceased donation process — such as emergency and
intensive care physicians and donor coordinators*>**.
Communication training should cover both sides of the
donation and transplantation process; donor coordina-
tors and professionals in intensive care should be trained
in approaches to communicating with the families of
possible donors, whereas transplantation profession-
als should be trained in approaches to communicating
with potential recipients in an informative and efficient
way. Information on the benefits and practical aspects of
transplantation should be embedded in the curricula
of all health practitioners, from medical students to
postgraduate teaching of specialists and general practi-
tioners (Supplementary Box 1). Specific involvement of
health-care professionals trained in patient education as
part of the treating team is extremely helpful.
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Education of the public. Insufficient public awareness
of organ donation and transplantation®®, including the
concept of brain death", necessitates continuous educa-
tion. A highly efficient strategy involves use of mass and
social media, and requires the building of active partner-
ships with journalists*'. Education activities in schools
and use of flyers or web-based tools may help to increase
awareness. In Croatia, information pamphlets with
answers to frequently asked questions are made available
to the public, whereas in Finland, an online educational
tool is provided to educate patients and the general pub-
lic about kidney transplantation (Supplementary Box 1).
The EKHA “Gift of life” campaign® offers advice to
policy makers and citizens on approaches to promoting
organ donation. This campaign stresses the need for a
coordinated European approach based on appropriate
legal and structural frameworks to allow individuals and
professional nephrology and patient societies to promote
kidney transplantation at the national policy level in an
equitable way throughout Europe with respect to the
local cultural background®. Such initiatives that focus on
organ donation as a whole would further public education
about the benefits and processes of transplantation.
Additional barriers that exist in economically or
socially disadvantaged groups, including those with a
low level of educational attainment, refugees, migrants
and under-represented communities, should be spe-
cifically addressed with the help of patients, patient
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organizations, and minority communities, to under-
stand attitudes and develop strategies and ensure equi-
table access to transplantation (see later)*. This aspect is
particularly important as patients from these groups are
generally over-represented on the transplant waiting list
and under-represented in the donor population. Limited
willingness to donate exacerbates the challenge of find-
ing suitable HLA matches for kidney transplant candi-
dates, prolonging the wait-list time, increasing the risk
of mismatch, and jeopardizing long-term outcomes®.

Patient education and information. Limited health
literacy (discussed below) and patient disinformation
also deter transplantation”. The information provided
by physicians and nurses to candidate organ recipients
should discuss all treatment options, especially for kid-
ney transplant candidates, for whom dialysis is a readily
available but in many cases a less desirable alternative.
Information about deceased and living donation® should
be provided, as often no information is offered about
the two options (Supplementary Table 3). Education
about organ replacement options should be provided
as patients approach organ failure and be delivered in a
tailored way either in hospital, in outpatient clinics
or at home (Supplementary Box 1). Patient records
should include an explicit statement on the suitability
of the patient for transplantation, including the views of
the patient and, particularly in the case of living donation,

M Organs donated after brain death, per million population

Organs donated after cardiac death, per million population

Living donation, per million population

Finland
Ireland
Hungary
Slovakia
Slovenia
Estonia
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Germany
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Bulgaria

Luxembourg

EU countries

Fig. 3 | Number of organ donations per million population in 2019. Substantial differences exist between EU countries
in terms of their overall rates of donation but also in terms of the specific types of donation. Only 11 of the 28 countries (39%)
use notable quantities of organs donated after cardiac death. Although all EU countries perform transplantation after
living donation, substantial differences in the rates of living donor transplantation exist between countries. Data were

calculated based on data from the Transplant Newsletter'®°.
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Fig. 4 | Number of organ transplantations per million population in 2010 and 2019. Of 28 countries, 12 (43%) showed
anincrease in transplantation activity of >20% (asterisks). Although most countries tended to increase or stagnate their
rates of transplantation, a few show a decrease. Also shown are the absolute numbers of transplants (from deceased plus

living donors) in 2019. Data were calculated based on data from the Transplant Newsletter
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the views of their next of kin. To improve long-term patient
outcomes’*, education should include lifestyle advice,
particularly approaches to addressing excess weight,
smoking, excessive alcohol intake and hypertension
and to promoting a healthy diet and exercise.

In 2017, EKHA distributed a questionnaire to deter-
mine the satisfaction level of patients from six EU
countries with the information that had been provided
to them about the different types of kidney replace-
ment therapy in the period preceding the start of those
therapies® (Supplementary Table 3). Patient dissatis-
faction with the quality of information provided about
transplantation ranged from 11% (the Netherlands) to
45% (Greece). These data confirmed findings from a
previous analysis™ of data collected from 2010 to 2011,
suggesting little change since then, and underscoring the
need for streamlined European education for all trans-
plant candidates. A centralized quality check on infor-
mation delivery and patient satisfaction might encourage
excellence. Not surprisingly, dissatisfaction about the
information provided coincides with low application
of a given practice, suggesting a self-fulfilling circle (for
example, in the Netherlands, which has a high transplan-
tation rate, patient satisfaction is also very high; however,
proportionally more patients received only information
on living donation, which very likely occurred because
that is the preferred mode of donation in that country).

Equality

Achieving equality in transplantation requires that all
suitable candidates — irrespective of their ethnicity, race,
sex, education, socio-economic status, religion, health

literacy, or language barriers — have an equal probabil-
ity of receiving a transplant. However, inequalities are
rife in medical practice’ and deserve specific attention.
Approaches to removing barriers to transplantation can
in many instances be adapted to the specific needs of
minority patient groups, as exemplified by the implemen-
tation of measures to increase access to transplantation for
Jehovah's Witnesses in Croatia (Supplementary Box 3).
However, despite the existence of legal frameworks
designed to prevent discrimination and ensure equita-
ble access to health care and transplantation, in practice,
access to transplantation remains extremely problematic
for certain populations, especially for minority groups
and immigrants, including undocumented migrants.
These individuals face considerable barriers in access to
health care, in particular to chronic therapies, including
transplantation services. These barriers can arise from
willing or unwilling institutional discrimination, the bias
and prejudices of health professionals, as well as from
non-familiarity of migrants with the medical model
of the host country’*. Educational approaches devel-
oped for the general public may not be appropriate for
these communities, and specific efforts are required to
ensure that these approaches reach affected individuals
and are developed with input from the relevant popu-
lations. Comorbidities, such as diabetes, can be more
prevalent in some ethnic minority populations, and
negatively affect donation and transplantation rates™.
Inequities among migrant populations are also closely
linked to socio-economic status, exemplified by the
well-documented associations between socio-economic
status, waitlist placement and receipt of a transplant”.
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Inactive waitlisting

A category of patients on the
transplant waitlist who are
temporarily ineligible for
transplantation because of
medical, social or personal

reasons.
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In the USA, African Americans, Hispanics and individu-
als of Asian ancestry are less likely than white Americans
to receive a deceased donor kidney transplant®. In the
UK, individuals of Asian and African Caribbean ancestry
comprise 8% of the general population but 23% of the
kidney transplant waitlist’”. In the USA, the fact that
the proportion of waitlisted patients vastly exceeds the
number of available organs from donors of the same
ethnicity has prompted adaptations of the kidney trans-
plant allocation system, for example, by calculating
the wait time from the start of dialysis instead of start
of waitlisting, and by prioritizing the most sensitized
patients®. These measures have reduced disparities in
access to transplantation by increasing the proportion
of actively waitlisted patients from under-represented
communities and by decreasing inactive waitlisting of
these individuals. These observations indicate that inter-
national and national authorities as well as professional
organizations should provide regulations or recommen-
dations to avoid discrimination in the selection process
of donors and recipients for transplantation.

Disparities in access to transplantation among under-
represented communities can also arise from a lower
awareness of donation and transplantation processes,
religious or cultural distrust of local medical profes-
sionals, fear of racism, linguistic obstacles, a lack of
awareness of service availability, financial constraints,
and a lack of perception of mainly asymptomatic
chronic illnesses, such as kidney failure®'”. Given
the importance of ethnicity as a determinant of tissue
compatibility between donor and recipient, educa-
tional programmes aimed at increasing outreach to
under-represented populations and at overcoming cul-
tural or linguistic barriers are of critical importance.
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Fig. 5| Number of waitlisted patients and patients dying on the waiting list in the EU
from 2014 to 2019. The percentage of deaths (red line) is calculated as the ratio of those
who died that year while waitlisted to the total number active on the waiting list that
year multiplied by 100. There was a 7% increase in the number waitlisted over this 5-year
period. The percentage of deaths remained relatively stable between 3-4%. Data were
calculated based on data from the Transplant Newsletter'*.

Although tissue matching is less important a determi-
nant for liver or cardiothoracic transplantation than
for kidney transplantation, the cultural and societal
concerns are also evident in this setting.

Other subgroups, such as infants and highly sensi-
tized individuals, also experience barriers to transplan-
tation. Dedicated transplantation programmes, such as
those that focus on identifying donor organs of appro-
priate size or on detecting appropriate donors using
specific cross-matching methods, are needed'".

Finally, women are more likely to become a liv-
ing donor than to receive a living organ donation'”.
Moreover, transplant recipients — irrespective of
whether the organ is from a living or deceased donor
— are predominantly male, especially for kidney
transplants'®”. Although this inequality in access to
transplantation might reflect a sex bias in the incidence
of pathologies necessitating transplantation'”, psycho-
logical and socio-economic factors also contribute to
this disparity'®, and could be prevented by addressing
aspects of the transplantation system, such as inequalities
in selection for waitlisting or unbalanced prioritization
scores, that disadvantage women'®.

Opt-in versus opt-out and donor registration
Considerable variation in legal frameworks for donation
exists across the EU. Several EU and EU-associated coun-
tries, including Ireland, Germany, Denmark, Estonia
and Switzerland, use opt-in legislation whereby consent
for donation needs to be specifically sought from the
donors and/or their families. Other countries apply an
opt-out system (that is, consent for donation is presumed,
unless the potential donors have officially registered
their refusal). The Netherlands has in the past few years
transitioned to an opt-out system, whereas the German
government was unsuccessful in making this step. Most
European countries that use an opt-out system apply a
‘soft approach;, allowing for objections by family mem-
bers but supported by moral and legal leverage provided
by the policy acceptance of the opt-out approach.
Compared with opt-in systems, opt-out systems are
associated with higher donor rates ranging from 23.3%
to 61.5% according to some studies'’®'””. However,
a2019 study of 35 countries found no difference in trans-
plantation rates between opt-out and opt-in systems'”.
Multivariate analyses performed as part of that study
showed that opt-out systems were independently pre-
dictive of lower rates of living donation. The divergent
findings of studies that have compared opt-in and
opt-out policies may be attributable to residual con-
founding resulting from differences in definitions, the
selection of countries analysed, the period of analysis, or
the choice of adjustment factors. Although there seems
to be a gradual shift towards the use of opt-out systems,
available data suggest that this approach as such is not
sufficient to increase transplantation rates, and thus the
adoption of opt-out legislation should be accompanied
by other measures'®, such as all those outlined in this
Roadmap. In addition, simplified donor registration
procedures such as those applied in Italy (Supplementary
Box 4) offer an approach to encouraging donation

without imposing judicial pressure' .
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Financial and infrastructural barriers

Clinical activity related to transplantation should be sub-
ject to fair remuneration. Insufficient reimbursement to
hospitals for deceased donation and organ retrieval is a
major issue in some countries and may adversely affect
donation rates. In many countries, the reimbursement
for different kidney replacement therapies is dispropor-
tionate, such that dialysis is financially more rewarding
than transplantation for care providers.

In the USA, for example, patients who receive dial-
ysis at units managed by for-profit organizations have
a lower chance of undergoing transplantation than
patients treated at not-for-profit units''>'">. Although
difficult to extrapolate these findings to the EU, this
suggests that the current imbalance in financial yield
between different kidney replacement therapies can
jeopardize transplantation rates, but also that differ-
ences in economic models governing health care should
be considered by health-care administrations to incen-
tivize transplantation over other approaches. For exam-
ple, additional reimbursement could be given to units
that have achieved high rates of transplantation among
their population of patients with end-stage organ failure
(Supplementary Box 5).

Furthermore, expansion of transplantation pro-
grammes should be supported by investment in ade-
quate infrastructure. Recommendations for optimal
infrastructure requirements and staffing of transplan-
tation and intensive care units — including optimal
numbers of surgeons, operating theatres, intensive
care facilities, appropriate hospitalization and outpa-
tient follow-up facilities, and well-trained nursing and
medical staff — are all urgently needed.

Long-term preservation of graft function

Long-term preservation of graft function is the most
important outcome for transplant recipients*. Maintenance
of graft function entails avoidance of damage by rejec-
tion, medication, complications, comorbidities, or
damage to other organs (for example, avoiding kid-
ney damage in heart or liver transplant recipients due
to immunosuppressive medication), but also requires
specific attention to fatal outcomes or complications
that might jeopardize future transplantation proce-
dures (such as opportunistic infections, malignancy,
cardiovascular disease, post-transplantation diabetes
mellitus)*>'"*. In the first 10 years after transplantation
mortality is substantially higher than that of the gen-
eral population, at around 40%'"*, with a similar per-
centage of fatalities over the subsequent 10 years™'". In
addition, at least 15% of survivors lose function of the
transplanted organ per decade''®. Of note, despite a con-
sistent improvement in kidney graft survival in the first
5 years post-transplant between 1986 and 2015, graft
survival after the fifth year of transplantation has not
substantially changed over time''°.

Several aspects of the transplantation process should
be addressed to maximize the likelihood of transplant
survival. Cold ischaemia time is an important modifia-
ble risk factor for poor transplant outcomes'’-'"%, and it
is imperative that transplantation logistics are constantly
reviewed and improved to keep cold ischaemia time as
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Box 1| Non-medical barriers to transplantation

Barriers at the patient level
e Attitude, role perception, motivation

¢ Distrust of health-care professionals
* Lack of knowledge
e Fears and concerns
- Fear of rejection or graft failure
- Fear of surgery
- Fear of medication or adverse effects
- Previous negative experiences (self or others)
- Fear for the living donor’s health
¢ Sociocultural background
¢ Religious reasons that oppose transplantation
* Unsuitable living circumstances
e Costs
 Shortcomings in patient efforts or investments
 Reluctance to ask potential living donors
* Lack of social support

¢ Lack of adherence or hygiene

Barriers at the level of the health-care professional
* Attitude, role perception, motivation

¢ Lack of knowledge and expertise

e Fears and concerns

« Difficulty in selecting patients

e Lack of communication skills

Barriers at the level of the health-care system
e Financial barriers

* Lack of support staff

* Competition with other treatment modalities

¢ Patient doing well on other treatment modalities

Adapted with permission from REFS”'“°, the European Kidney
Health Alliance.

short as possible. Controlling organ fibrosis may be
one of the few solutions to preventing long-term graft
loss, but therapeutic solutions to tackle this problem are
scarce'”’. For recipients of kidney transplants experienc-
ing graft loss, timely and uncomplicated transition onto
dialysis is essential, as mortality is high in the period
of dialysis (re-)initiation'?'. Non-adherence to medication
is a major contributor to graft loss'*>'** and interven-
tions that augment adherence increase graft survival'*.
Monitoring markers of immunosuppression can also
help to individualize immunosuppressive therapy to
maximize drug efficacy and minimize toxicity'*>'*".

A critical consideration for paediatric transplant
recipients is their transition to adult transplantation
clinics. This transition period can be associated with
reduced compliance related to the change in environ-
ment, as differences in the approach and philosophy of
adult transplantation clinics may be perceived as inhos-
pitable by adolescents who are often psychologically and
socially vulnerable'”".

A significant number of graft-survival years are lost
when young donor kidneys are transplanted into older
recipients and vice versa'*®. Matching the life expectancy
of the intended recipient with the projected life span of
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the transplant is likely to maximize graft survival and
cost savings'**. Complex algorithms are required to
ensure optimal matching and account for differences
in population demographics. Other factors that affect
long-term organ function, such as the presence of
low-level preformed donor-specific HLA antibodies
require further study'”. The role of lifestyle factors and
the possible role of tailored medication also deserve
further consideration.

Clustering of countries
Some countries have a strong track record in living dona-
tion and others in deceased donation, but few do both
well. Similarly, some may be more successful than others
at transplanting specific organs. Several countries could
benefit from improving their donor coordination and
recruitment processes and/or from adopting or improv-
ing expanded donation criteria. Specific scenarios should
be developed according to the areas that require improve-
ment, with countries grouped according to these charac-
teristics. Even countries that perform well overall have
room for further improvement, as exemplified by Spain,
which manages to improve every year upon already high
transplantation rates (Supplementary Figure 1).
Clustering of countries with similar needs and char-
acteristics can streamline the development of action
plans that enable different strategies for each cluster.
These action plans should also account for country-
specific measures and include in-depth consulta-
tion with the local transplant communities, including
National Competent Authorities, transplant physicians,
coordinators, regulators and authorities with represent-
atives of other countries and the EU, enabling rapid
dissemination and implementation of good clinical
practice. This clustering approach could group countries
with specific characteristics, for example, those need-
ing to increase living donation compared with rates of
deceased donation, or those where expanded donation
criteria or donation overall could be enhanced.

Benchmarking

The optimization of transplantation programmes neces-
sitates continuous assessment with external audits and
comparison of their efficiency with peer programmes'*°.
A uniform registration process and quality control sys-
tem for organ donation and transplantation through-
out Europe is necessary to enable this benchmarking.
Transparency of hospitals in reporting their perfor-
mance for access to and outcomes of transplantation
is essential''%. It is imperative that pan-European trans-
plant registries are established for each organ, to ena-
ble benchmarking and ensure that comparable results
are achieved across the EU. These comparisons would
inform the specific areas for development and address
local factors to ensure equitable access to transplanta-
tion and to optimize outcomes across Europe. Initiatives
that enable comparisons of organ donation and trans-
plantation rates between countries, similar to that
developed by the Council of Europe Committee on
Organ Transplantation, can help to stimulate countries
that are seeking to achieve best practices'’. Studying
the approaches of the best performers will identify a

number of critical factors for success, which can then be
implemented elsewhere'**.

Specific frameworks that promote and guide appro-
priate evidence-based decision making in the context
of transplantation should be facilitated and supported.
Recommendations might include but should not be lim-
ited to criteria for acceptance of patients on the waiting
list; adequate follow-up post-transplantation; criteria for
DCD transplantation; standards for transplant centres to
achieve a well-functioning programme supported by ade-
quate infrastructure; and optimal conditions for donor
organ recovery. The application of European recom-
mendations should be based on a continuously audited
pan-European platform but allow adaptations according
to the situation of individual countries. In Spain, bench-
marking of different elements of the transplantation
process is one of the cornerstones of its success™.

Research

Despite substantial national and trans-national progress
over the past five decades, several fundamental questions
in the field of transplantation remain unsolved. These
range from the basic patho-physiology, immunology
and molecular biology of the transplantation process and
the response of the host to the donor organ, to clinical
aspects and those relating to organizational, societal,
psychological and quality of life issues. Transplantation
research deserves specific attention for funding and
support. Patients, medical professionals and society
as a whole will benefit from research streamlined to
focus on a number of areas and topics of prime interest
(BOX 2), with the aim of better shaping future priorities,
developments and policy actions in the field.

International organ exchange
Several EU countries do not have an efficient system
to enable the internal offering and sharing of donated
organs, nor do they collaborate in wider, usually
transnational programmes for deceased donor organ
exchange (such as Eurotransplant, Scandiatransplant
or the South Alliance for Transplantation). At a min-
imum, each country should have a national sharing
scheme between the local transplant centres whereby
an optimal match between donor and recipient and
rapid organ removal and transfer to the receiving cen-
tre are assured. Furthermore, gradual incorporation
into one of the existing international exchange sys-
tems should be encouraged as an approach to boost
transplantation activity®, as exemplified by Croatia in
the early 2000s, or more recently by Hungary'*. Such
programmes enable expansion of the donor pool and
provide a transparent, equitable and defensible method
with which to match the most appropriate donor-recipient
pairs as rapidly as possible and thereby improve donor
outcomes. In Switzerland, which in essence operates
an individual national procurement and offering sys-
tem (Swisstransplant), close to 6% of the heart trans-
plants and 3% of the lung transplants originate from
cross-border organ sharing'*.

In 2012 the FOEDUS-EOEO platform was launched.
FOEDUS-EOEO is an IT-based system that allows
European countries to connect with allocation offices
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Box 2 | Suggested research topics

Approaches to improving organ quality and assessment, and

increasing organ availability

* Studies on novel preservation methods and new technologies for
testing organ quality

* Identification of biomarkers of acute and chronic rejection, graft failure
and negative outcomes at large

* Detection of mechanisms causing graft dysfunction via development
of fibrosis and ways of preventing this evolution

¢ Establishing pan-European registries that include follow-up data ¢ Prevention of post-transplantation malignancy and cardiovascular

¢ Exploring alternative sources of organs (hybrids, xenotransplantation) disease
e Studies of factors that affect outcomes of expanded donation criteria
and donation after circulatory death

* Prevention and adequate treatment of infections after transplantation

* Strategies to improve outcomes for patients with a failing kidney

* Comparison of strategies for increasing donor availability transplant who are transitioning to dialysis

¢ |dentification and prevention of factors leading to delayed graft function Benchmarking, professionalism and governance
9

- e e el s ey * Comparisons of different types of machine perfusion related to

different organs for preservation, especially donation after circulatory
* Development and assessment of methods to improve transplantation death
rates in children, elderly individuals and highly sensitized patients

* Development of strategies to combat acute and chronic rejection

* Certification of skills of professionals and professional regulation
e Studies of barriers to transplantation and measures to correct those;
comparisons between countries

* Benchmarking of transplantation outcomes (based on registry data)
* Study of barriers to transplantation in different countries

Socio-economic and societal impact of transplantation Patient priorities
* Health-economic comparison of transplantation programmes

* Studies on patient-reported outcomes
in different EU countries s P

. . e Studies of mechanisms that determine treatment choice
¢ |dentification of approaches to decrease the societal cost

of transplantation

e Studies of the ecological footprint of kidney transplantation compared

(transplantation compared with alternatives such as dialysis) and
suggestions as to how valid patients can be encouraged to undergo

with dialysis

e Studies of factors preventing reemployment after transplantation

Extending the life of the transplant and reducing graft loss

¢ Defining surrogate end points for post-transplantation outcomes

transplantation

* Comparative studies of educational programmes (for the general

ensuring that the organs that cannot be matched within
the national or collaborative supra-national systems are
available internationally. This type of broad interna-
tional collaboration is especially beneficial for children
and adolescents'' but also for other vulnerable recipients
within a small donor pool (for example, highly sensitized
patients).

Conclusions

Despite a good overall track record in the field of trans-
plantation, disparities in transplantation rates between
EU countries suggest that there remains ample room
for improvement. The Action Plan launched by the EU
in 2009 increased organ donation and transplantation
and was in place until 2015, but further action is now
needed to boost activity. Given the substantial differ-
ences between countries in transplantation practices
(for example, in the overall transplantation rate, ratio of
deceased compared with living donation, application
of expanded donation and transplantation of specific
organs), an in-depth analysis of discrepancies in trans-
plantation rates is required to inform future improve-
ments across the EU. Optimization and coordination
of the donation process is indispensable for a success-
ful transplantation programme. Education of patients,
professionals and the general population as well as the
provision of appropriate legal and financial frameworks
is also necessary. This Roadmap, formulated from
a thematic network of European organizations, gives a
number of recommendations’ that provide a frame-
work for further action with which to better cope

population, patients, students, professionals) and development of
best practices

Adapted with permission from REF.*%, the European Kidney Health Alliance.

with the growing transplant waiting lists, reduce the
number of patients dying on waiting lists, improve equal-
ity in access to transplantation, and improve the out-
comes of transplanted organs, inside, as well as outside,
the EUL

In this Roadmap, we assume that the primary ele-
ment needed to increase the number of patients with
a functioning graft is increased organ donation, which
requires investment in processes to coordinate the dona-
tion process, approaches to encouraging living donation
and consideration of expanded donation criteria.
However, donation cannot be enhanced without a par-
allel investment in infrastructure, the implementation of
approaches to overcoming financial barriers, and educa-
tional efforts. The remaining factors, such as the need for
benchmarking, registration, research and efforts to abol-
ish inequities, might not directly affect the total number
of transplants, but their consideration remains essential
for ethical reasons and because they support the other
strategies. The Joint Statement on which this Roadmap
is based’ outlines a number of key areas along which pol-
icy makers could streamline such a plan (Supplementary
Box 6). The development of such a plan should aim
to stimulate increases in transplantation rates similar to
those achieved following implementation of the original
EU Action Plan on Organ Donation and Transplantation
(2009-2015), and should involve yearly assessments and
adjustments per country or group of countries, with
successful countries serving as examples for the others.
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