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Editorial on the Special Issue

Maximising Potential in Organ Donation and Transplantation: Transferrable Paradigms

Organ donation and transplantation is one of the great success stories of modern medicine, offering
the chance of a new life for those with organ failure. The astonishing advancements in medical
science, surgical and medical care of the past few decades have taken this treatment option from
dream to reality and has transformed the lives of tens of thousands of transplant recipients and their
families around the world. However, despite this progress, building an effective and efficient organ
donation and transplantation program that meets the needs of a population remains a difficult task,
fraught with challenges. Having medical professionals and managers in possession of the requisite
knowledge and skills, as well as access to appropriate facilities, are not sufficient to achieve success in
this field. Many other factors must be addressed such as gaining continual governmental
commitment, investing in adequate infrastructure, implementing carefully designed
reimbursement mechanisms and maintaining a highly trained and motivated workforce in
sufficient numbers. Moreover, the demand for organs constantly outstrips the supply (1),
highlighting the need to focus on the donation end of the process, and the need to gain the
support and trust of the public (2). It also underlines the need for investment in public health and
primary care programmes which have the potential to reduce the risk of organ failure and therefore
reduce the need for transplant (3).

Assessing the performance of national organ donation and transplantation programs, and
identifying areas in which there is need for improvement is therefore a complex task requiring
attention to many different components. In order to function optimally, many healthcare
processes require the collaboration and coordination of a large number of different actors. Organ
donation and transplantation is a good example of a such a process which transcends many
different scientific disciplines and medical specialities and which cannot function optimally
without a high degree of collaboration. Assessing performance in such processes therefore
requires careful and thoughtful system-wide analysis in order to gain a full understanding of the
challenges and to identify areas in need for improvement. Over recent years, conceptual
frameworks have been increasingly used in the assessment of healthcare systems, and they
can play an invaluable role in assisting in these analyses (4–6), enabling them to be conducted in
a systematic and scientifically sound manner.

In this special issue of Transplant International, we present a conceptual framework which
provides a blueprint for the components of successful national organ donation and transplant
programs, and can be used for their assessment. Applying this framework, we then present a series of
country case studies that highlight the distinctive features that have contributed to the success of the
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organ donation and transplant programs of Croatia, Italy,
Portugal, Spain, and the United Kingdom and elaborate on the
lessons that can be learned from them. We also apply this
framework to analyse the Greek system, a comparatively
weaker performer, and make recommendations for its reform
and development. Together, the framework and case studies
demonstrate the common features of successful organ
donation and transplantation systems, and highlight
transferrable elements that can be applied elsewhere with the
aim of improving performance.

Our case studies highlight a number of important
considerations and examples of best practice, from which
other countries can learn. It is clear that every organ donation
and transplantation programme must be designed with the
country’s particular cultural context and resource capacity in
mind. Organ donation, in particular, is a highly emotive issue
which inevitably raises challenging ethical questions (7). Issues
such as the diagnosis of death by neurological criteria may
challenge prevailing cultural or religious concepts of death and
need to be carefully addressed in a transparent, empathetic and
culturally sensitive manner. However, our case studies offer good
examples of success, some which have achieved this despite
relatively modest financial means (Mah et al., Streit et al.).
Spain is widely regarded as a leader in the field (Streit et al.),
with an organisational structure and strategy which has been
effectively adopted by other European countries such as Portugal
and Italy (Streit et al., Mah et al.). The three-tier structure of the
Spanish program, with highly trained organ donation
coordinators as a key component has been an extremely
successful approach which many other countries have used as
a blueprint for their own program. Meanwhile, in Portugal a
series of reforms in the governance of dialysis units have
contributed to a reduction in the out-of-pocket payments
made by patients, and improvements in quality and outcomes
(Streit et al.). Furthermore, in the UK, the successful integration
of programmes for research and development with clinical
practice have yielded significant insights into means of
improving the efficiency of transplantation services (Johnston-
Webber et al.), while Italy has pioneered the implementation of
innovations in clinical practice and transplant related
technologies as well as efficient public awareness campaigns
which hold the promise of significantly expanding the
available donor base (Mah et al.).

The success of these countries is underpinned by some
important common elements: strong support from
government; effective public awareness campaigns and
relations with the media to build trust and support; an
inclusive approach to policy development underpinned by
public and expert consultations; and an adequately funded
and staffed national transplant organisation which plays a
critical role in coordinating activities across the system. As

with many other areas of medicine, prevention is better than
cure, and successful transplantation systems are best seen as a
vital complement to effective public health programmes and
universally accessible, well-integrated primary care and
specialist services to detect, treat and manage the causes of
organ failure, as well as social programmes which address the
wider determinants of health (8).

These examples are instructive for countries whose organ
donation and transplantation services are at an early stage
of development or remain too fragmented to make
transplantation a feasible treatment option for all but a lucky
few. A case in point is Greece: our study of the Greek system
highlights significant shortfalls in funding, public support,
staffing, infrastructure, and operational elements necessary
for a high-performing organ donation and transplantation
system, which are reflected in low transplantation rates and
correspondingly high levels of renal replacement therapy,
driven by high incidence and prevalence of organ failure
among the population. Correspondingly, we propose a set of
recommendations, based on an analysis of the Greek system, the
lessons learned from our case studies and consultation with a
wide array of stakeholders, to enable Greece to attain rates of
donation and transplantation in line with those of its European
counterparts.

It is our hope that the framework and the case studies will
provide a valuable template for the assessment of national organ
donation and transplantation systems beyond those included in
our sample, to enable the identification and prioritisation of
policies to improve their efficiency, responsiveness and
availability, with the ultimate goal of improving the health and
care of people with organ failure.
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Conceptual frameworks are valuable resources that can be used to guide the planning,
evaluation, and development of healthcare services. However, there are currently
no comprehensive frameworks focused on organ donation and transplantation that
identify the critical factors underlying a successful national program. To address this
knowledge gap, we developed a conceptual framework that takes into account all major
domains of influence, including political and societal aspects as well as clinical
implementation. The framework was initially constructed based on a targeted review
of the relevant medical literature. Feedback provided by a panel of international
experts was incorporated into the framework via an iterative process. The final
framework features 16 essential domains that are critical for initiating and maintaining a
successful program and improving the health of patients with organ failure. Of particular
note, these domains are subject to three overarching health system principles:
responsiveness, efficiency, and equity. This framework represents a first attempt
to develop a whole-system view of the various factors that contribute to the success
of a national program. These findings provide a useful tool that can be adapted to any
jurisdiction and used to plan, evaluate, and improve organ donation and transplantation
programs.

Keywords: organ donation, organ transplant, comparative analysis, transplantation policy, transplant system

INTRODUCTION

Conceptual frameworks have important roles in guiding the development of complex processes.
These frameworks may be particularly helpful in healthcare systems because they can present a
method that can be used to consider the many different factors that influence policy development,
implementation, and outcomes. There is a growing interest in the use of frameworks to evaluate
healthcare system performance and quality (1) and to assist in their planning and development (2).
Solid organ donation and transplantation is a good example of a complex healthcare process, as it
involves multiple, frequently time-limited steps and requires high-level coordination and
collaboration between distinct stakeholders. Moreover, trust and confidence from the general
public must be established and maintained in order to achieve success. The challenges involved
in this process extend far beyond those associated with basic clinical practice or a single healthcare

*Correspondence:
Vassilios Papalois

vassilios.papalois@nhs.net

†Joint second authors

Received: 28 October 2022
Accepted: 14 April 2023
Published: 25 May 2023

Citation:
Johnston-Webber C, Mah J, Streit S,
Prionas A, Wharton G, Mossialos E
and Papalois V (2023) A Conceptual

Framework for Evaluating National
Organ Donation and

Transplantation Programs.
Transpl Int 36:11006.

doi: 10.3389/ti.2023.11006

Transplant International | Published by Frontiers May 2023 | Volume 36 | Article 110061

POINT OF VIEW
published: 25 May 2023

doi: 10.3389/ti.2023.11006

10

http://crossmark.crossref.org/dialog/?doi=10.3389/ti.2023.11006&domain=pdf&date_stamp=2023-05-25
http://creativecommons.org/licenses/by/4.0/
mailto:vassilios.papalois@nhs.net
https://doi.org/10.3389/ti.2023.11006
https://doi.org/10.3389/ti.2023.11006


system alone. Many interrelated factors must be addressed to
develop and sustain a high-quality program that meets the needs
of the population.

Given these inherent complexities, the successful development
of an equitable and efficient national organ donation and
transplantation program remains challenging for many
jurisdictions. A focused conceptual framework will be an
essential tool that will help policymakers and healthcare
leaders to implement the numerous and intricate features of
this discipline. A conceptual framework can be used as a means to
evaluate a program, identify gaps in services provided, and
formulate targeted plans for reform and development. It can
also be used to guide the establishment of structures and
processes that facilitate continuous quality improvement and
effective and sustainable investment.

The current medical literature includes many academic papers
and clinical guidelines that address one or more aspects of organ
donation and transplantation. However, to the best of our
knowledge, none of these publications provide a framework
with a comprehensive system-wide view of the critical
components of an organ donation and transplantation
program. Thus, the objective of this paper is to provide such a
framework. Specifically, our framework was designed to be
adaptable to any setting and contains all the components
necessary to establish a successful solid organ donation and
transplantation program.

MATERIALS AND METHODS

The framework was developed via an iterative process in three
main stages. In stage one, we performed a targeted narrative
review of the relevant literature. We identified several key
documents and resources recognized as important

internationally in the field of organ donation and
transplantation (Table 1). These sources helped us to identify
the main components or domains of a successful organ donation
and transplantation system. The references cited in these
publications were also reviewed for more detailed information.
Appropriate keywords and phrases relevant to the main domains,
such as “organ donation,” “transplantation,” “deceased
donation,” “live donation,” “post-transplant follow-up” and
“national transplant organization” were generated from this
full set of publications and used to identify additional sources
of information to be included in our review. Additional relevant
publications were retrieved from databases including Medline
andWeb of Science. Internet search engines (e.g., Google Scholar)
were also used to retrieve relevant papers from the academic
literature. While the searches were not limited by year of
publication, non-English language publications were excluded
from further consideration. One researcher screened the titles and
abstracts and final selections were made based on relevance to the
identified domains. Additional hand-searches of references cited
by the included studies were also undertaken. These searches also
facilitated the retrieval of relevant items from the grey literature,
including international reports and reviews. Our searches of the
grey literature were not limited by year of publication but were
limited to English language publications. This information was
used to refine and develop the domains of the framework as well
as to identify their interrelationships.

As part of a wider project and parallel to the development of the
framework, the research team also created profiles of programs
currently in use in six European countries, including Croatia, Greece,
Italy, Portugal, Spain, and the United Kingdom (18–23). The
findings from these parallel research studies also provided insight
into the development of this conceptual framework.

The second stage of the iterative process included an open
collaborative discussion between the authors. This process
ultimately led to the construction of the first draft of the
conceptual framework. A consensus was reached on the
16 key domains to be included.

The third stage included consultation with a panel of
international experts in organ donation and transplantation
(Appendix 1). Due to the restrictions placed on our activities
during the COVID-19 pandemic, these discussions were
conducted in a series of virtual meetings with single individuals
and with all experts. Over the course of two rounds of feedback, the
expert panel provided suggestions for additions andmodifications to
our framework. Their feedback was incorporated via an iterative
process which led to the final version of the framework.

RESULTS

The first iteration of the framework included 12 domains that
were identified based on the results of the literature review and
open discussion among the seven authors. Each domain
represents an essential component of a successful organ
donation and transplantation program. Following the first
round of expert feedback and further collaborative discussion,
five additional domains were added to this list (Table 2). The

TABLE 1 | Examples of key documents and resources of international importance
identified as part of the targeted literature review.

Title/Organization References

European Directorate for the Quality of Medicines (EDQM):
Guide to Quality and Safety of Organs for Transplantation; 7th
edition

(3)

Transplant newsletters (4)
ODEQUSa Quality Criteria and Quality Indicators in Organ Donation (5)
Eurotransplant (6)
KDIGO (7–9)
American Transplantation Society
British Transplantation Society (10–13)
European Society for Organ Transplantation
UEMSc

– Division of Transplantation
NHS Blood and Transplant resources
ERA-EDTAd registry reports (14)
World Health Organization (15)
Madrid Resolution on Organ Donation and Transplantation (16)
The Declaration of Istanbul on Organ Trafficking and Transplant
Tourism

(17)

aOrgan Donation European Quality System.
bKidney Disease Improving Global Outcomes.
cUnion Européenne des Médecins Spécialistes.
dEuropean Renal Association - European Dialysis and Transplant Association.
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prevailing opinion was that several of the elements of the original
12 domains were sufficiently important to be included as unique
entities.

Following further discussion and expert review, a third and
final iteration of the framework was performed. This involved the
organization of the domains into a diagram that revealed their
relationships with one another (Figure 1). As shown, all
researchers and expert participants agreed that the overall goal
of any program should be the “Improved health of patients with
organ failure.” The instrumental goals listed below this, those of
Responsiveness, Equity, and Efficiency of donation and
transplantation services, are goals in and of themselves, and
also means by which this final goal is achieved. This
methodology is based on the approach proposed by the World
Health Organization (WHO) in their report entitled
“Strengthening Health Systems to Improve Health Outcomes”
(24) and from the concept groupings identified by Klassen et al.
(25) in their systematic review of performance measurements and
improvement frameworks in health, education, and social
services systems. This approach aims to illustrate how the
different components of the framework function as part of a
dynamic system as well as their impact on both qualitative and
quantitative outcomes. Each domain included in the diagram in
Figure 1 makes an important contribution to a successful organ
donation and transplantation program.

The 16 domains essential to achieving this overall goal are
included in the center of the diagram. The domain count was
reduced from 17 to 16 in the final iteration as the domain entitled
“Patient-centered care” was subsumed into the instrumental goal
of “Responsiveness.” Finally, all elements of the framework are
underpinned by consistent communication and collaboration
between all stakeholders and patients.

Final Goal
Improving Health of Patients With Organ Failure
Improving the health of patients with organ failure should be the
main goal of any organ donation and transplantation program.
This includes the implementation of robust programs aimed at

reducing the incidence of organ failure and thus the need for
transplant (Prevention), as well as efforts to increase rates of
organ donation and transplantation and optimize follow-up care.
It is important to recognize that the strategies used to increase
rates of organ donation and transplantation should not
compromise quality and must be coupled with efforts to
ensure ongoing improvement and patient satisfaction.

Instrumental Goals
Responsiveness
The World Health Report 2000 identified “Responsiveness” as
one of the three critical goals of a healthcare system (26).
Responsiveness, as defined by the WHO is:

How well the health system meets the legitimate
expectations of the population for the non-health
enhancing aspects of the health system. It includes
seven elements: dignity, confidentiality, autonomy,
prompt attention, social support, basic amenities, and
choice of provider (27).

Responsiveness to the General Population, Patients,
Caregivers, and Their Loved Ones
Creating a program that is both responsive and patient-centered
will be vital to any efforts focused on engendering public support
and trust. The needs of patients and their caregivers or
representatives need to be at the center of any organ donation
and transplantation program and these individuals must be
recognized as the most important stakeholders on both sides
of this process. Patients and their caregivers or representatives
should be involved at every level and their input in planning and
developing healthcare interventions must be recognized as
invaluable to this process. Patient-centered care has a positive
impact on the rates of both living and deceased donations (28,29).
Patient-centered care may also help to provide potential
recipients with an understanding of the risks and benefits of
transplantation and may improve medication compliance and
self-management (30). Several core concepts of patient-centered
care are listed in Table 3.

Many different strategies can be used to achieve patient-
centered care including, (a) providing tailor-made, holistic
support including shared electronic health records (36), and
telemedicine technology for patients in remote locations (37);
(b) conducting regular surveys of the patient and caregiver
experiences (32, 33); (c) involving patients and caregivers at all
levels of the system (38); and (d) ensuring patient and caregiver
input to the planning and development of services and
educational curricula for healthcare staff (39).

Responsiveness to staff
Recruitment and retention of a well-supported and motivated
workforce are crucial aspects of efforts to build a functional and
responsive healthcare system (40). The needs of staff must be
addressed by optimizing the work environment and providing
high-quality training and development opportunities. Workload
expectations must be reasonable with adequate staffing to cover
the full patient roster as well as time set aside for training and

TABLE 2 | Domains included after the first and second framework iterations.
Additions included after the second iteration are shown in bold.

Government: political support and long-term commitment
Key legislation
Reducing the need for transplant: a whole-system approach
Building and maintaining public support and trust in the system
The National Transplant Organization
Reimbursement mechanisms for staff and facilities
Infrastructure
Deceased donation
Living donation
Transplantation
Post-transplant follow-up
Patient-centered care
Quality standards and quality improvement
Databases and information technology
Teaching, training, and professional development
Research and development
Professional organizations and scientific societies
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other continued professional development activities. It will also
be crucial to provide adequate reimbursement for specific duties
and to recognize outstanding contributions and achievements.
There should be clear leadership hierarchies and trainees must
have access to appropriate supervision and support with
structures in place designed to nurture a collegial culture of
shared learning and development.

Efficiency and Equity
As in all other areas of healthcare, a national donation and
transplantation program must strive to use all resources at its

disposal as efficiently as possible and to the maximum benefit of
its target patient population (41). Of equal importance, but perhaps
posing a greater challenge, a successful program must consider the
principle of equity in all organ donation and transplantation
activities. The supply of organs available for transplant is
outstripped by need; thus, there must be measures in place that
ensure that this scarce resource is distributed based on clinical need
and in accordance with justified and respected national criteria (9,
18, 37). Access to transplantation must be equitable and not
influenced by the ability to pay, personal connections, or other
privileged circumstances. There should also be equity in organ

FIGURE 1 | A conceptual framework for a national solid organ donation and transplantation program.
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donation; the state can play an important role in ensuring that all
segments of the population are well-informed about organ donation
and that systematic disparities are minimized (3). For example, there
are persistent imbalances in the number of organ donors and the
number of patients in need of a transplant among ethnic minorities
in both the UK and the United States that remain to be addressed
(42, 43).

Equity in organ allocation is of paramount importance and
involves complex decision-making processes taking many different
factors into account. Due to the shortage of viable organs, this means
that some difficult decisions often need to be made and a national
waiting list is necessary. The guiding principles of theWHO state that
rules for allocation must be “equitable, externally justified and
transparent” (15). The task of deciding on national allocation rules
should be delegated to committees comprising medical, public health,
ethics experts and patient representatives and the national organ
allocation systemmust be objective, transparent and fair. It should be
subject to oversight by the National Transplant Organisation (NTO),
and there must be processes in place to ensure regular audits of the
system and adherence to the rules. It is essential that cultural and
community values are taken into account and that there should be no
discrimination on the basis of a recipient’s race, religion or gender.
Tissue type and antibody matching are clearly crucial elements, but
other factors such as equity, utility, benefit and fairness are usually
taken into account. It Is important that, as far as is possible when
taking into account the technical and practical constraints with respect
to organ retrieval, preservation and transportation, a patient-based
allocation, not a centre-based allocation system is adopted. Different
rules will also be required for different types of transplant. For
example, in some instances of liver disease patients may die within
a few days of organ failure, with transplant being the only effective
treatment. Conversely, most cases of kidney failure can bemaintained
for a period of time on dialysis. Some jurisdictions such as Israel and
the USA give priority to those who have been previous living donors,
or who have previously given permission for the organs of their loved
ones to be donated. However, this kind of priority listing can raise
some difficult ethical dilemmas.

Enabling Elements
Government: Political Support, Funding, and Long-
Term Commitment
Long-term governmental backing and commitment are essential for
the development and maintenance of a successful organ donation
and transplantation program. The complex nature of organ
donation and transplantation will require high-level collaboration
across the healthcare system as well as attention to smaller details at

an operational level. All stakeholders must be united in a shared
vision of how to achieve the desired goals; this will require clear,
decisive, and consistent leadership.

Governmental support must be accompanied by adequate and
sustainable sources of funding. Ultimately, an effective donation
and transplantation program will deliver profound
improvements to the patients’ quality of life as well as savings
to the healthcare system and financial benefits to the public at
large. However, building a comprehensive program requires
considerable financial investment to ensure that all the
necessary components are suited for their intended purpose
and that adequate staffing and resources are provided.

Key Legislation
Legislation should address all the possible modes of organ donation
as well as the determination of death by neurological criteria and the
national consent policy (9, 18, 38). Protection against organ
trafficking or coercion must be in place for those lacking capacity
to consent (17). It is also desirable to have key staff roles and
responsibilities outlined clearly together with a clear indication of the
minimum staffing levels required by participating units based on
their size and anticipated level of activity. Legislation should guide
and facilitate this process and not present an undue impediment to
organ donation or transplantation (44). Changes should be made
only after consultation with all stakeholders including the general
public (45) to prevent the occurrence of unintended consequences
(Example 1).

Example 1. Two contrasting examples of changes to consent
legislation: Wales and Greece.

“Opt-out” consent policies have become popular in recent years. Greece
enacted this type of legislation in 2013.Wales followedwith similar legislation in
2015, albeit with contrasting outcomes. Before the enactment of this
legislation, all stakeholders in Wales participated in a comprehensive
consultation period that included a survey of opinions from the general
public (46). This was followed by a multimodal publicity campaign designed
to ensure that the public understood the changes in the law, which included
the stipulation that a patient’s relatives would continue to have the final say in all
decisions. While the impact of this legislation was not immediate, recent
findings revealed that consent rates in Wales increased steadily in the
years following this legislative change. When compared with consent rates
reported in England (which did not enact this type of legislation until 2020), the
upward trend in consent rates achieved statistical significance after
33 months (47).

By contrast, in Greece, there was minimal consultation with the public and little
publicity regarding the practical impact of the changes in these laws on the
general population. The unintended consequence of this approach was a
backlash against the new legislation, with many Greek citizens actively
registering an objection to organ donation on the donor register (48).
Largely as a result of this response, in 2018, Greece returned to the earlier
“opt-in” consent system. Greece continues to struggle with low rates of organ
donation and family consent.

Building and Maintaining Public Support and Trust in
the System
It is imperative to generate strong public support and trust in a
national organ donation and transplantation program. This

TABLE 3 | Core concepts of patient-centered care (31–35).

• Providing collaborative, personalized, and well-coordinated care
• Treating individuals with dignity, compassion, and respect
• Respecting individual choices, preferences, values, culture, and religious beliefs
• Including family and loved ones in the decision-making process
• Taking into account emotional, social, and practical issues
• Making decisions with patients, not for them, and reaching mutual agreement on

goals and expectations
• Ensuring prompt, full, and transparent sharing of information
• Improving health literacy to facilitate shared decision-making
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support can increase over time by strict observance of the highest
ethical standards and by adherence to fair, equitable, and
transparent processes. Good governance of all aspects of the
program is essential. This information can be conveyed via
regular, publicly available reports of inspections, progress, and
activity. Transparency and accountability regarding any
untoward events or incidents are also needed to sustain public
trust.

Results from previous studies suggest that educational
campaigns aimed at the general public have a modest impact
in increasing the overall donation rate as well as the number of
people who state their willingness to donate their organs (5, 44).
These programs should be implemented by the National
Transplant Organization (NTO) and might aim to dispel
misconceptions and promote principles of social solidarity and
altruism. The Madrid Resolution (16) highlighted the need for
normative change to support the principles of organ donation
and proposed that public education should begin in schools.
Evidence suggests that these efforts can change attitudes and
boost the number of individuals willing to donate their organs
(49). Most religions are supportive of organ donation and
transplantation (50–53). However, religious leaders should be
consulted before making any changes because some issues, for
example, the diagnosis of brain death, remain controversial.
Periodic surveys may also help to inform future campaigns
and identify issues that need to be addressed.

The press and the media have a powerful influence in shaping
public opinion. Media coverage can be utilized to endorse the
program by promoting poignant personal stories and
highlighting the lives saved by organ transplantation. Positive
media coverage is equally or more effective at increasing donation
rates than public campaigns aimed at improving knowledge and
awareness (54). Example 2 highlights the impact of a media
campaign that contributed to a change in consent legislation in
England.

Example 2. The powerful influence of media portrayals of organ
donation and transplantation: Max and Keira’s law.

In 2017, a young girl in the UK named Keira Ball was killed in a car accident.
Her donated heart saved the life of Max Johnson, then 9 years of age, who had
been diagnosed with dilated cardiomyopathy. This story was featured
prominently in the national tabloid press, most notably in the daily news
publication, The Mirror. With this story, The Mirror ran a successful campaign
that supported a change to the consent legislation in England from an “opt-in”
to an “opt-out” policy. The “opt-out” legislation enacted in 2020 has become
known as “Max and Keira’s law.”

Structural Elements
The National Transplant Organization (NTO)
The NTO plays a crucial role in promoting successful organ
donation and transplantation programs. International guidance
advises that the NTOmust be adequately funded and resourced as
a single and independent public body (18, 45). The EDQMGuide
to the Quality and Safety of Organs for Transplantation (7th

edition) provides a comprehensive list of the essential and
supplementary functions of an NTO (3). Various countries
have adopted different models of operation according to their
national priorities (18–22). Two contrasting models are outlined
in Example 3.

Example 3. The NHS Blood and Transplant (UK) and the
Croatian National Transplant Organization.

The UK has substantially improved its organ donation and transplantation
programs via a series of successful reforms and initiatives. All activities are now
directed by a single, independent Special Health Authority known as the NHS
Blood and Transplant (NHSBT). This authority covers all four jurisdictions of the
UK and a population of approximately 66.6 million individuals. The NHSBT
oversees 12 regional organ donation teams that serve their designated
populations and cover several NHS Trusts and/or Boards. The NHSBT is
supported by eight solid organ advisory groups, in which representatives of all
relevant organizations collectively review activity and outcomes, discuss
policy, and set research priorities (55).

By contrast, Croatia is a country with a small population (~4 million) with a
substantially lower healthcare budget. Unlike the other European programs,
the Croatian National Transplant Organization (NTO) is directly governed and
overseen by the Croatian Ministry of Health and is under the leadership of a
single National Transplant Coordinator who was appointed in 2001. The
National Transplant Coordinator is supported by a robust team that is
responsible for administering a nationwide transplant network. This model
is well-suited to this setting and has enabled Croatia to become a world leader
in organ donation and transplantation.

Reimbursement of Staff and Facilities
Although transplantation is highly cost-effective over the long
term (56), it is expensive and resource-intensive to perform. To
generate a successful program, no stage of the process should pose
a financial burden to any organization and every step must be
adequately reimbursed at nationally agreed-upon rates. To ensure
equity of access reimbursement schedules must be carefully
devised to account for all eventualities including items such as
advanced techniques for organ preservation. While financial or
other incentives may be useful, they will need to be carefully
designed and consistently implemented. Additionally, the work
associated with both donation and transplantation often involves
long, intensive shifts involving both night and weekend hours.
The remuneration provided must also reflect these factors.
Example 4 describes two successful reimbursement
mechanisms that have been implemented in Croatia and Spain.

Example 4. Reimbursement mechanisms: Croatia and Spain.

The adoption of a new reimbursement scheme (in 2006) is considered to be a
key factor in Croatia’s recent success in organ donation and transplantation
(22). The costs of organ donation in Croatia are now reimbursed by a special
state budget and transplant activities are covered via a set of Diagnosis
Related Groups (57). This has helped to mitigate the impact of limited
financial and other resources and has removed any financial burden that
might impede participation in this program. This reimbursement strategy has

(Continued on following page)
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(Continued)
proven to be especially important for facilitating organ donation in smaller
hospitals that would be otherwise unable to sustain a transplant program.

In Spain, some hospitals provide incentive bonuses to medical
professionals who facilitate organ donations. This may contribute to
Spain’s high rate of organ donation (58). However, caution must be used
when considering this strategy. Conflicts of interest may arise if the clinicians
engaged in initiating family discussions and identifying potential donors are
also involved in their direct clinical care. Wherever possible, the two roles
should be separate. It will be imperative to maintain full transparency regarding
roles and responsibilities in order to maintain trust in the system.

Infrastructure
Infrastructure requirements must be determined based on
current and projected future demand. The distribution of the
various organizations needs to be considered, particularly given
the time-limited nature of many of the processes and the travel
times that may be required. All facilities and equipment must be
regularly maintained, updated, and replaced when they become
obsolete.

Registries, Databases, and Information Technology
The national program must be supported by a sophisticated
information technology system that is easily accessed by all
staff members. The technology system should be overseen by
the NTO under the auspices of a chief digital and information
technology (IT) officer. The system should aim to integrate all the
data necessary for transplant assessments, including organ
matching, allocation, transplantation, and long-term follow-up.
In many jurisdictions advanced artificial intelligence algorithms
are used to improve the efficiency and accuracy of these processes
(59, 60). The data collected should meet the requirements of
international organ exchange schemes, for example, the
Eurotransplant Network Information System of
Eurotransplant (61).

Quality Standards and Continual Quality Improvement
A quality and safety framework that covers all aspects of donation
and transplantation will be needed to ensure that a national
program maintains the highest standards and strives for ongoing
quality improvement. This is a requirement of the European
Union (EU) directive 2010/53/EU (62). Similarly, the Organ
Donation European Quality System (ODEQUS) manual on
quality criteria and quality indicators (5) provides detailed
recommendations across different modes of donation. The
EDQM Guide to the Quality and Safety of Organs for
Transplantation also provides recommendations on quality
criteria and indicators for transplantation programs (3).
Formal arrangements for authorization, licensing, and regular
inspection of all facilities, appropriate equipment and personnel,
and nationally agreed-upon procedures must be established that
facilitate improvement in cases in which a given party fails to
meet expected standards. The quality and safety framework
should be devised, updated, and overseen by the NTO with
the advice and support of appropriate experts.

Operational Elements
Prevention
Future needs for transplants and strategies that aim to reduce the
incidence of organ failure remain a critical priority (16). Diabetic
nephropathy accounts for around 20%–30% of the cases accepted
for all forms of renal replacement therapy in most European
countries; hypertensive nephrosclerosis accounts for another
~10%–20% (63). Cirrhosis and primary liver cancer are the
leading causes of liver failure, while alcohol consumption, viral
hepatitis B and C, and obesity are also among the main causes of
these conditions (64).

Prevention strategies must include both primary and
secondary measures. Once tertiary preventative measures are
needed, patients have already progressed to terminal organ
failure. Efforts to establish effective primary and secondary
preventative strategies extend beyond the scope of organ
donation and transplantation alone and require a robust
public health program that is supported by primary healthcare
systems that are fully integrated with both secondary and tertiary
care. Careful consideration will be needed to determine how a
specific donation and transplantation program fits within the
wider healthcare system of a given nation.

Thus, efforts to optimize the health of patients nearing end-
stage renal failure and those maintained on dialysis will be
essential to the success of the program. It is essential that the
responsible physicians are regarded as an integral part of the
program and are confident in the assessment and referral process
for transplant. As outlined above, pre-emptive transplant, prior to
the need for dialysis, and ideally from a living donor, should
always be the treatment of choice. Pre-emptive transplant, thus
avoiding the risks of dialysis and ensuring the patient is in better
health at the point of transplant consistently shows better
outcomes (65, 66). The possibility of pre-emptive transplant
should be an integral part of the discussions around treatment
options prior to the development of end-stage renal failure.
Additionally, dialysis centers are operated by private providers
in many countries; therefore, measures must be in place to ensure
that these providers adhere to the highest standards of quality and
safety. Example 5 describes how Portugal has successfully
restructured dialysis care.

Example 5. Improving the quality of dialysis care in Portugal.

Largely due to specific demographic and epidemiological issues, Portugal has
a high incidence and prevalence of patients with end-stage renal disease.
Hemodialysis in Portugal is offered primarily by private providers, and, until
2008, it was reimbursed on a fee-for-service basis. This has since been
replaced by a capitation prospective payment system that includes
information and monitoring systems that can be used to evaluate process
and outcome measures. Providers now receive comprehensive bundled per-
patient payments which are based on the submission of a set of quality
indicators. A National Dialysis Monitoring Commission was established to
assess performance and trends. The Portuguese Ministry of Health has
reported that these strategies have been successful both in improving the
quality of care and containing costs (67, 68).
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Deceased Donation (DD)
Countries with the highest transplantation rates typically have
well-developed DD schemes (3). Donation after Brain Death
(DBD) and Donation after Circulatory Death (DCD) both
present specific ethical challenges which must be addressed by
clear national legislation and guidance (as discussed further
below). Although DBD remains the main source of organs
available by DD in most countries, DCD now represents a
significant source in many countries with high donation rates,
notably Spain (69) and the UK (70).

Efforts to maximize the number of donors require ongoing
identification and referral. Organ Donation Coordinators
(ODCs) play an important role in this process. Previous
evidence suggests that ODC involvement is one of the most
important elements contributing to family consent to donation
(71, 72). ODCs must be specifically trained with protected time
for their duties and must be available at all times and every day
during the year. General staff training is also important in
increasing the rate of DD (73, 74). This is particularly
important for staff members assigned to areas where there
may be a large number of potential donors, for example, the
Intensive Care Unit (ICU). Appropriately-trained clinicians must
be available to facilitate DD via prompt diagnosis of death and
communication of this information to families and loved ones.
Information concerning the diagnosis of death or withdrawal of
life-saving treatment should not be linked to conversations about
organ donation unless the topic is raised spontaneously. Among
the strategies that might be used to increase the donor pool, the
use of expanded criteria donors and/or non-standard risk donors
might be considered. For example, Eurotransplant’s Senior
Program matches older donors to older recipients. Spain has
successfully employed both strategies (Example 6).

Example 6. Strategies for expanding the donor pool: Spain.

Fortunately, Spain has experienced many fewer traffic accidents in recent
years. However, this would have led to fewer organ donations had Spain not
initiated the use of expanded criteria and non-standard risk donors as part of
the “40 Donors pmp Plan” in 2008. This action has successfully increased the
donor pool. In 2015, more than 50%of DDs in Spain were from individuals over
60 years of age. The program preferentially matches older DDs to older
recipients. In addition, because of concerns that a significant number of
potential donors and organs were being rejected for poorly-substantiated
medical reasons, the Spanish NTO established amedical team that is available
at all times to provide advice to ODCs that may be unsure of the suitability of a
potential donor (75).

Several internationally-recognized documents provide
guidelines on the management of DDs from patients in ICUs
(76, 77). Donor evaluation and management must be performed
using protocols that have been approved at the national level.
Donor management must be initiated as soon as possible (78)
with evaluation undertaken or supervised by trained specialists
following internationally-approved criteria (3). The NTOmust be
available at all times to provide advice and support for any
difficult decisions. Organ retrieval, packing, preservation, and
storage should also be performed using nationally-approved

protocols. Dedicated teams must be available to perform these
functions under the supervision of an NTO. Transportation
agreements should also be in place, including those that are
needed to facilitate air transport as necessary.

The merits of different techniques of organ optimisation and
preservation are still to be fully determined, and trials and
evaluations comparing various approaches are ongoing (3).
However, successful methods promise to deliver improvements
in graft survival time, immediate and long-term function.
Machine perfusion techniques (normo-thermic machine
perfusion with oxygenation or hypothermic machine perfusion
with or without oxygenation) are an important strategy to
improve transplant outcomes, and these systems aspire to
improve the condition of marginal organs and optimise the
quality of standard criteria donor organs. Machine perfusion
may be continued throughout transport if desired, and specialist
equipment is available for this purpose. It may also be used as a
method of reconditioning organs prior to transplant which is
especially pertinent for organs which have been kept in static cold
storage. Different approaches have been used for different organs,
and reconditioning using machine perfusion also permits
administration of medications which may aid the process. In
order to ensure equity of access, it is crucial that these strategies
are supported both logistically and financially by the NTO.

Organ sharing between units and regions should be dictated by
nationally-approved rules and criteria and coordinated by
regional NTO offices under the central supervision of this
organization.

Live Donation (LD)
To achieve national self-sufficiency with respect to organ
donation and transplantation, DD and LD should be seen as
complementary processes (10, 18, 57). A pre-emptive transplant
from an LD should be the treatment of choice for patients with
renal failure. International evidence has documented excellent
short and long-term outcomes after LD with respect to both
clinical results and patient quality of life (63, 65, 79).

LD may be from a related (genetically or emotionally) or
unrelated donor and may also include exchange programs and
altruistic or anonymous donations. Most living donors are related
in some way to the recipient; altruistic donation is a largely
underutilized mode in most countries (80). A focus on altruistic
donation may serve to expand the donor pool and may represent
a source of organs for difficult or rare matches, especially when
incorporated into a wider organ exchange scheme. In the UK in
2019, more than 100 individuals altruistically donated a kidney;
many of these donations were incorporated into the UK Living
Kidney Sharing Scheme (81).

The safety and protection of LDs are of paramount
importance. The WHO Guiding Principles on Human Cell,
Tissue, and Organ Transplantation (15), the Declaration of
Istanbul (17), and the Council of Europe Convention against
Trafficking in Human Organs (82) all provide standards and
guidance on this matter.

Several internationally-recognized documents provide
detailed guidance on the assessment of LDs (7, 10, 12) and the
provision of follow-up for these individuals (83–85). LD should
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be cost-neutral and should not present a financial burden to the
donor. There are currently several international examples of
useful donor reimbursement schemes from countries with high
LD rates including the UK (86), Israel (87), and the Netherlands
(88, 89). Example 7 provides additional information on the UK
LD reimbursement scheme.

Example 7.Making LD cost-neutral in the UK: the NHSBT living
donor reimbursement scheme

The NHSBT living donor reimbursement scheme was carefully designed to
account for any direct or indirect financial burden that may be incurred as part
of the process of donating an organ. The scheme covers:

• Travel expenses (including any tolls or charges)
• Loss of earnings from employment (including over-time) or self-

employment
• Loss of any state benefits
• Accommodations
• Childcare or other dependent care.
• Any medical expenses incurred that were not otherwise covered.
• Costs of temporary staffing for businesses
• Donation-related prescription costs (86)

Dialysis assessments should always include the possibility of
identifying an LD. Referring specialists (most notably,
nephrologists) play a critical role in providing referrals and
assessments for LD (90, 91).

Unfortunately, up to 40% of recipients find they are
incompatible with their intended donors (92); thus, the
implementation of a kidney exchange scheme may
significantly boost the rate of LDs. Spain, the Netherlands, and
the UK all provide examples of well-developed kidney exchange
schemes (92).

Transplantation
The multidisciplinary nature of transplantation necessitates
careful workforce planning to ensure the availability of
sufficient and appropriately trained staff from all disciplines
that can provide consistent coverage at all times.
Multidisciplinary teams must be employed to perform pre-
transplant assessments and re-assessments of patients
remaining on the waiting list. This can be facilitated via the
use of sophisticated IT systems (as described above). The NTO
should maintain overall responsibility for the coordination of this
process, particularly with respect to organ matching and
allocation, and must have appropriately-trained staff available
at all times to provide support and advice.

Due to the need to act swiftly to preserve organ viability,
crucial support must be provided to maintain close collaboration
and communication between the many individuals involved in
organ transplantation. All aspects of transplantation, including
waiting list assessments and decisions, organ matching,
allocation, offering, perioperative management, transplant
surgery, and post-transplant hospitalization must be addressed
using nationally-approved protocols and guidance. Different
countries have taken varying approaches to ensure the
coordination of the many processes involved in achieving

successful transplantation. Example 8 describes the well-
established system and the role of Transplant Recipient
Coordinators in the UK.

Example 8. The role of the Transplant Recipient Coordinator:
the UK.

The role of the Transplant Recipient Coordinator is fully embedded in the UK
program. There are currently more than 250 Transplant Recipient
Coordinators assigned to the 27 transplant units in the UK. These
professionals are typically specialist nurses who provide support and
advice to transplant recipients throughout the entire process, from referral
through long-term follow-up. An appointed lead nurse is assigned to represent
and support the Transplant Recipient Coordinators in all aspects of their work.
This individual is expected to maintain close relationships and open channels
of communication with key stakeholders, including the NHSBT, solid organ
advisory groups, transplant units, and patient groups (93).

Post-Transplant Follow-Up
Long-term follow-up must be provided by multidisciplinary
organ-specific teams. Several internationally recognized
documents provide guidance on ideal follow-up arrangements
for post-transplant patients. These documents provide specific
recommendations regarding renal (8, 9, 94, 95), liver (96–98), and
heart/heart-lung (99, 100) transplantation procedures. Table 4
details some of the key principles involved in post-
transplant care.

Research and Training
Research and Development
All staff members involved in organ donation and transplantation
should be encouraged to participate in research activities. It may
be helpful to establish a research division within the NTO similar
to the program included in the NHSBT (101) and/or develop
collaborations with international research programs (e.g.,
Eurotransplant) (102). Research funding may be obtained via
granting mechanisms, partnerships with private organizations,
and/or participation in international consortia (e.g., the European
Society for Organ Transplantation [ESOT]) (103).

A proposal on the standards of quality and safety of substances
of human origin (SoHO) was adopted by the European
Commission in July 2022. This proposal repeals the current
legislation and aims to update and improve the regulations for
the quality and safety of SoHO. This new legislation also intends
to support research, innovation, cross-border learning and rapid
adoption of evidence-based developments while offering the
highest degree of protection and safety to donors and
recipients (104).

Teaching, Training, and Professional Development
All staff members must have access to high-quality training and
regular updates. This includes staff members who might engage
with potential donors as well as physicians caring for patients
with organ failure. Training in communication skills is of the
utmost importance; simulation training is effective for this
purpose (105, 106). Employment plans should incorporate
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adequate time for training activities. Individually-tailored
continuing professional development portfolios with a
personal development plan and annual (or more frequent)
appraisals should be basic standard requirements. Clear
arrangements for supervision should be instituted for all
junior staff. The ODEQUS suggests that an annual hospital-
wide seminar on organ donation should be organized (5) and that
organ donation and transplantation should be included in both
medical and nursing school curricula (5). Example 9 outlines
some of the internationally-respected training opportunities
available to healthcare professionals.

Example 9. Internationally-respected training opportunities.

Internationally-respected training opportunities are available for all
professionals involved in organ donation and transplantation. The European
Union of Medical Specialists (UEMS) provides comprehensive training and
accreditation programs. Similarly, the European Society for Organ
Transplantation (ESOT) offers extensive educational portfolios and support,
and the Spanish Transplant Procurement Management-Donation &
Transplantation Institute (TPM-DTI) foundation provides many highly-
regarded training and research opportunities (107).

Scientific Societies and Professional Organizations
These bodies are invaluable sources of expert advice, opinion,
and support and they provide opportunities for professionals
to meet and exchange experiences and ideas. They also support
and fund research and help to disseminate the results and
relevant outcomes via publications and educational events.
They set professional standards and codes of conduct and
provide accredited training programs. Their advice should be
sought in the development of guidelines and protocols and
matters relating to changes in legislation, regulation, and
complex ethical issues.

DISCUSSION

The organ donation and transplantation framework described in
this paper is a helpful tool that can be adapted by countries
seeking to plan a new program or evaluate one that is already in
existence. While some elements may seem to be more important
than others, they are all interconnected and interdependent.
Improvements to a program will only be realized in response

to system-wide change and close collaboration between all
parties. Moreover, it may not be possible to address specific
areas within the framework (for example, prevention) in the
absence of wider health-system reform. Gaps between policy
plans and policy implementation are frequently observed.
Thus, while the application of this framework may help to
guide policy development, its overall implementation must be
viewed as a long-term and ongoing project.

One strength of this framework is that it was developed
with input from a panel of international experts in organ
donation and transplantation; these individuals participated
actively in the process of validating the components of the
framework and provided constructive and insightful feedback.
The research team also had the opportunity to apply the
framework to six nation-specific case studies performed in
parallel with this study that provided further validation of
these results (18–23).

However, there are several limitations to consider. First, although
we attempted to create domains that could be generalized for a wide
variety of circumstances, certain components will certainly need
some adaptation when applied in different settings. For example, we
recognize that this framework was devised and constructed based on
best practice evidence from high-income countries. We understand
that significant modifications would be required to adapt this
framework for use in low- or middle-income countries. Second,
the framework attempts to take a wide view of the theme of organ
donation and transplantation by embracing many elements which
may influence this process. However, as this topic involves many
different disciplines, there may be certain aspects that we have
neglected to address.

Despite these limitations, we expect that this framework can be
adapted to different settings specifically in high-income countries.
Some components may need to be modified to suit individual
contexts and needs by taking into account cultural and societal
norms as well as political and economic circumstances. This will be
especially important when considering ethically challenging areas,
for example, consent legislation, diagnosis of death, DCD, and the
withdrawal of life-saving treatment. The involvement of specific
stakeholders and the nature of educational or publicity campaigns
will also be highly dependent on national circumstances and
sensibilities. We also recognize that no program exists in
isolation and that all countries will be building on and
improving some type of existing structure. This concept relates
not only to the donation and transplantation program itself but
also to the wider capacities of a given healthcare system. For
example, the extent to which different jurisdictions can build
effective preventative strategies will depend largely on the
developmental state of existing public health and primary care
systems. Likewise, the speed at which appropriate digital systems
can be organized will depend directly on the stage of progress of
existing healthcare IT.

Finally, the framework offers countries the opportunity to learn
from one another. The use of this framework will not only highlight
areas in need of improvement, but also examples of good and
innovative practices. Valuable lessons may also be exchanged,
including strategies that have not led to success and/or those
resulting in unintended negative consequences.

TABLE 4 | Key principles for follow-up post-transplant.

• National guidelines based on international best practices
• Regular reviews and assessments
• Shared-care arrangements for those living in remote locations that can be

facilitated by telemedicine technology
• Immunosuppressive protocols and optimization of immunosuppressive therapy
• Efforts to prevent recurrence of disease (e.g., management of hypertension,

diabetes, inflammatory disorders)
• Management and minimization of post-transplant-related complications
• Optimization of psychosocial outcomes
• Recording and disseminating nationally reviewed and approved outcome data
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Over the past two decades, Portugal has become one of the world leaders in organ
donation and transplantation despite significant financial constraints. This study highlights
how Portugal achieved success in organ donation and transplantation and discusses how
this information might be used by other countries that are seeking to reform their national
programs. To accomplish this goal, we performed a narrative review of relevant academic
and grey literature and revised our results after consultation with two national experts. Our
findings were then synthesized according to a conceptual framework for organ donation
and transplantation programs. Our results revealed several key strategies used by the
Portuguese organ donation and transplantation program, including collaboration with
Spain and other European nations, a focus on tertiary prevention, and sustained financial
commitment. This report also explores how cooperative efforts were facilitated by
geographical, governmental, and cultural proximity to Spain, a world leader in organ
donation and transplantation. In conclusion, our review of the Portuguese experience
provides insight into the development of organ donation and transplantation systems.
However, other countries seeking to reform their national transplant systems will need to
adapt these policies and practices to align with their unique cultures and contexts.

Keywords: organ donation, organ transplantation, transplantation policy, Portugal, transplant program

INTRODUCTION

Efforts to develop a high-functioning organ donation and transplantation program require
specific investments, including those focused on reimbursement of staff and facilities,
infrastructure, robust governing structures, research and development, and digital
information technology (IT) (1). However, organ donation and transplantation rates are not
always directly related to the financial resources available to a given healthcare system (2). This
point is clearly illustrated by the example of Portugal, which as a country spends slightly less of
its gross domestic product (GDP) on healthcare and significantly less per inhabitant than the
European average (3). Although Portugal, prior to the COVID-19 pandemic, supported fewer
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critical care beds (an important element of the infrastructure
required for a successful organ donation and transplantation
program) than any of the other European nations (i.e., only
4.2 beds per 100,000 inhabitants (4), it has substantially
increased the rates of organ donation during the last
two decades to cope with a significant burden of patients
with organ failure including a high number of patients with
chronic kidney disease and patients on renal replacement
therapy ((5); Table 1). Before the disruptions resulting from
the COVID-19 pandemic, Portugal reached 33.7 deceased
donations per million population (pmp) (6). Thus, Portugal
not only outperforms other Southern European countries with
similar population sizes, demographics, and economic
constraints (e.g. Greece), it has become a world leader in
deceased donation, ranking second in Europe and third
worldwide in 2018 (6). Therefore, previous reviews of the
Portuguese system have been used as a basis for national
policy reform and an in-depth study of Portugal’s organ
donation and transplantation program may provide highly
relevant insights for the international transplant
community (7).

The paper aims to provide an updated review of the critical
features of the Portuguese program that have led to its status as a
world leader in organ donation and transplantation The goal is to
describe and discuss insights that might be of use to other
countries, notably those that share similar demographics and
financial constraints.

MATERIALS AND METHODS

Our report on the Portuguese transplant program is based on an
in-depth study that was initially designed to provide a
comprehensive review of the organ donation and
transplantation program in Greece (12). As part of the original
report, we identified key features and critical factors that
contributed to the success of the Portuguese transplant system,
a country with similar demographic and financial resources to
Greece. Special emphasis was placed on the question of how this
level of success was achieved despite substantial demographic and
financial challenges. Here, we present, update, and discuss the
major findings from this report.

GRAPHICAL ABSTRACT |
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We began by conducting a narrative literature review of
relevant academic and grey literature, including published
reviews that discussed the Portuguese organ donor and
transplant system. We performed a search of relevant websites
including those maintained by the Portuguese government, the
Ministry of Health, and the Instituto Portugues do Sangue e da
Transplantação; policy reports that focused on donation reform
in Portugal were retrieved via a Google search. An additional
database search was then performed using Medline, Web of
Science, and Google Scholar to identify relevant academic
literature.

We then reviewed our findings with two experts on the
Portuguese organ donation and transplantation program
(coauthors Dr Jorge Paulino and Dr Ana Franca). These
experts were each invited to present key features of the
Portuguese transplant system in an online interview. They also
answered questions and provided feedback and additional
materials such as national statistics or legislative documents.

In the following sections, we first outline the main advances
and achievements of the Portuguese transplant system. We then
describe key elements and insights provided by the Portuguese
organ donation and transplantation program. These insights are
presented according to the domains of a conceptual framework
for transplant systems described by Johnston-Webber et al. as
shown in Figure 1 (1). To synthesize key lessons from a well-
functioning system, we mainly focus on the time period from
initial development of the transplant system in 1993 up to 2019.
In addition, we provide an overview of recent developments
including adaptations that were made in response to the
Coronavirus disease 2019 (COVID-19) pandemic with the
latest data available from 2021. Finally, we discuss factors that
may have played a role in Portugal’s successful adaption of the
Spanish organ donation and transplantation model.

According to Johnston-Webber et al. (1), the main goal of an
organ donation and transplantation system is to improve the
health of patients with organ failure by successful prevention of
organ failure, facilitating organ donation, performing safe and
effective transplantation, and providing suitable follow-up.
Transplant systems must be responsive to the needs of
patients, donors, and the general population, and must be
capable of using their resources efficiently and providing
equitable access to care. The multiple components of this
system will need to interact effectively with one another to
achieve these goals.

RESULTS

Context and Trends Identified in the
Portuguese Transplant System
As has been described for other successful programs, the
current Portuguese system is the result of many years of
planning, development, and review. An overview of the
main advances over the past few decades will be helpful to
build an understanding of the structure of the program as it
stands today. Table 2 summarizes the most important steps
Portugal has undertaken since 1993 to build a sustainable and

effective organ donation and transplantation program.
Figure 2 illustrates the development of transplantation
activity in Portugal for the past 20 years.

Key Elements and Policies Leading to
Transplant Reform
The following sections provide an overview of the key features of
the Portuguese program identified in this study as playing
important roles in promoting its success (Table 3).

Enabling Elements
Government and Key Legislation
Continuous Reform Efforts Influenced by the Spanish
Transplant Model Are a Promising Way to Build a
Well-Functioning Transplant System Over Time
The Portuguese program was initiated in 1993 and is broadly
based on the Spanish model which has been the source of many of
its key features (7).

By law, “all national citizens, stateless persons, and foreigners
residing Portugal who have not declared their status as non-
donors to the Ministry of Health are potential post-mortem
donors.” (13–15). Citizens who do not want to be organ
donors can declare their will via a dedicated registry for non-
donors which is maintained by the Ministry of health (16).
However, in practice, even where the donor’s consent is
presumed or explicitly given, families are always consulted,
informed and asked for agreement for donation (19, personal
correspondence). Thus, consent policy in Portugal can be
categorized as “soft opt-out.”

In 1993, Portugal implemented the national transplant body
which included five regional offices (7). Following several cycles
of restructuring (see Table 2), the Instituto Português do Sangue e
da Transplantação (IPST) was able to provide regulatory
oversight and coordination of the donation and
transplantation processes, while the regional offices were
designated as responsible for the coordination of organ
retrieval, allocation, and transportation (7, 13).

The role of hospital-based organ donation coordinators was
adapted from the Spanish model and introduced in 2007 (7, 15, 18,
19). Today, all participating hospitals have appointed donor
coordinators from their clinical staff who are specially trained in
organ donor detection and evaluation. Donation coordinators are
typically medical doctors, preferably with a background in intensive
care medicine and receive a monthly €500 to €1,000 additional
compensation from their local hospitals for their responsibilities.
They identify potential organ donors, consult with families, initiate
logistics of organ donation in cooperation with the national
procurement and transplant coordination network, document
the donation process, promote organ donation in their local
hospitals and report to hospital management and the national
transplant organization (19). These staff members also have
access to ongoing training and professional development
opportunities via national and international schemes that build
on existing resources such as the Donation and Transplantation
Institute - Transplantation Procurement Management (DTI-TPM)
program, Barcelona (7, 20).
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Largely due to the changes implemented throughout the 2000s
combined with clear legislation and guidance for the diagnosis of
brain death (17, 21), Portugal greatly increased its rates of
donation and transplantation (7, Table 2). The capacity to
build on some of the core features of the Spanish system
together with a focus on improving rates of donation after
brain death facilitated immediate and substantial
improvements in the performance of Portugal’s transplant
system.

Building and Maintaining Public Support and Trust in
the System
Professional Family Consultations, Proactive Engagement
With the Press and Broad Involvement of Stakeholders From
Government and Civil Society Have Helped to Build Trust in
the System
In Portugal, the public’s willingness to donate their own, or a
deceased family member’s organs has been shown to be higher
than in other European countries (22-24). Additionally, relatively
low numbers of people cite mistrust in the transplant system as a
reason for their unwillingness to consider organ donation (24).
Finally, in 2020, donations from only four of 412 potential donors
(only 0.97% of the total potential donor pool) were unsuccessful
because of family refusal (personal correspondence). This percentage
has remained fairly stable over recent years and represents an
outstanding level of success compared to results reported by
many other countries worldwide (25).

Together, these findings suggests that there is a generally
favorable attitude towards donation, a widespread public
acceptance of the current transplant program and the ability to
translate these favorable attitudes into consent for organ donation.

Several factors have played a role in achieving this success.
First of all, measures that have been crucial in the Spanish context
have been adopted in Portugal. This includes collaborations with
the press (including training sessions for journalists) and training
organ donation coordinators in conducting family consultations
(7, 14, 15). The latter is especially important, as experience and
training have been directly linked to the decision of families to
donate organs (26). Family consultations offer the opportunity to

comprehensively inform families about the clinical setting and
legal situation. This prevents mistrust in a system in which, from
a legal standpoint, donation could be pursued even if there is no
documented will of the deceased to donate organs.

Second, The Portuguese authorities have consistently
endeavored to include the public and stakeholders from civil
society such as religious groups or patient organizations to dispel
misconceptions regarding organ donation and win the trust of the
public (7, 27). The regional procurement offices collaborate with
the Portuguese Air Force (28) and the police (the National
Republican Guard, or GNR) to facilitate the transportation of
organs. The use of this strategy has increased the visibility and
status of organ donation throughout Portugal. The GNR
published a statement in conjunction with National Organ
Donation Day (July 20th) that highlighted its efforts and
beneficial role in this process:

“The quality and safety of organ transplantation
depends on the time required for transport, a factor
that is crucial in this mission. Therefore, it is the
responsibility of the GNR, and in respect of security
conditions, to reach the destination in the shortest time
possible, thus contributing to saving yet another life. In
this noble mission, this year 2021 alone, the GNR has
already carried out 135 transportations of organs,
involving 271 soldiers, having covered approximately
37 342 kilometres. In 2020, the GNR transported
240 organs, engaged 478 soldiers and covered
64,133 kilometres” (29).

Together, these measures have helped to gain the trust of the
general public in Portugal.

Structural Elements
The National Transplant Organization
International Collaboration can Help With the Process of
Acquiring Additional Resources
Portugal has maintained several fruitful international
collaborations in the field of organ donation and

TABLE 1 | Health system financing and population health in Portugal: key statistics.

Health system References

• A universal taxpayer-funded health system that co-exists with special health insurance schemes that apply to particular
professionals and private voluntary health insurance

(3)

• Amount spent on healthcare per capita, 2,314€; 9.5% of the gross domestic product (GDP) (3)
• Public spending as a percentage of the total health expenditure: 61% (3)
• Out-of-pocket payments as a percentage of the total health expenditure: 30.5% (3)
• Percentage of the population reporting an unmet need for medical care: 2.7% (3,8)

Health status

• Percentage >65 years of age: 22.1%; EU average, 20.6% (3)
• Life expectancy: 81.1 years; EU average, 80.6 years (3)
• Smoking (% of the population who are daily smokers): 14.2%; OECD average, 16.5% (9)
• Alcohol (liters consumed per capita per year): 10.4 L; EU average, 20.6% (9)
• Percentage overweight or obese (BMI >25): 67.6%; OECD average, 56.4% (9)
• Patients maintained on renal replacement therapy: prevalence, 2008.4 per million population (pmp); incidence, 250.7 pmp (10)
• Age-standardized prevalence of chronic kidney disease: 5.4%; (global 8.7%) (11)

EUR, Euro; EU, European Union; OECD, Organisation for Economic Co-operation and Development; BMI, body mass index.
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transplantation. Portugal has participated in multiple EU-funded
programs that were included as part of the “EU Action Plan on
Organ Donation and Transplantation” (18). Specifically, Portugal
has improved its quality assurance system based on a European
analysis of end-of-life care practices and an EU-funded indicator-
driven quality improvement initiative (30-32). Moreover, the EU-
wide “train the trainers” program led by TPM has helped to build
local training capacity (20,33). Portugal also participates in a set
of cross-organ exchange schemes with Spain and other Southern
European countries, including the use of shared lists of those
awaiting lung, renal, and liver transplantation (17, 34, 35). Thus,
Portugal has successfully managed to compensate for its limited
resources by optimizing the advantages associated with
membership in the EU as well as its proximity to Spain and
other Southern European countries.

Reimbursement of Staff and Facilities
Consistent Financial Commitment is Necessary to Support
Structural Reform
In the 2000s, donation rates in Portugal increased steadily along
with a set of structural reforms that included general investment
in the donation and the transplantation sector, and the
introduction of reimbursement for relevant donation activity
(7). Unfortunately, this trend was reversed due to the austerity
measures that were implemented in Portugal to cope with the
2008 worldwide financial crisis (7). The general impact of these
measures on healthcare staff and patients, including reductions in
the salaries of hospital staff and the introduction of user charges
have been considered in previous publications (36, 37). Funding
for donation activities was effectively cut in half (7). Donation
activity decreased accordingly, thus illustrating the importance of

FIGURE 1 | A conceptual framework for understanding a national solid organ donation and transplantation program: the essential building blocks (1).
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continuous financial commitment to ensure the sustainability of
structural reforms.

Registries, Databases, and Information
Technology (IT)
A Cross-Sectional IT System can be Used to Manage Complex
Clinical Pathways
The Portuguese transplant authorities have successfully
implemented a multi-functional IT platform that supports
clinical pathways associated with organ donation and
transplantation (41; personal correspondence). The IT
platform provides access to a consent registry, patient records
(clinical information, imaging, and other data), and a real-time
clinical workflow system that can be used to document, illustrate,
and provide timing for all relevant clinical processes from organ

procurement to transplantation. Thus, this IT platform provides
critical support for healthcare professionals as it facilitates rapid
and safe communication between all clinicians involved in this
process. The platform also helps the transplant authorities to
track and document critical processes and serves as a tool to
support quality improvement and biovigilance. The data collected
can also be used for research purposes (41; personal
correspondence).

Taken together, the Portuguese system illustrates the
advantages of implementing robust IT systems to support
organ donation and transplantation. The Portuguese
experience suggests that the investment needed to establish a
functional digital infrastructure will be worth the costs as it will
ultimately facilitate the management of complex clinical
protocols.

TABLE 2 | Main developments in Portugal’s organ donation and transplantation program over the past 30 years (7, 13, personal correspondence).

1993 Establishment of a national legal framework for organ donation and transplantation
1993 Establishment of the first national institution (Organização Portuguesa de Transplantação) and five regional authorities

dedicated to organ donation and transplantation
1994 Implementation of a national non-donor registry
1996 Implementation of regional transplant coordinators
2007 Introduction of hospital donor coordinators
2008 Implementation of dedicated training programs designed for healthcare professionals in the field of organ donation and

transplantation
2008 Restructuring of care for patients with end-stage renal disease
2009–11 Engagement in a set of European Union-wide collaborations to promote organ donation and transplantation
2012 Restructuring and creation of the current national transplant organization (Instituto Portugues do Sangue e da

Transplantação [IPST])
2013 Implementing a legal framework for donation after circulatory death (DCD)
2015 Establishment of protocols for the protection of living organ donors (Decree-Law No. 168/2015)
2019 Establishment of July 20th as the National Day of Organ Donation and Transplantation
2019 Introduction of informed consent policy for post-mortem organ and tissue donation by foreign citizens who have not

established permanent residence in Portugal
2020 Regulation of the structure and responsibilities of the National Dialysis Commission

FIGURE 2 | Development of Transplantation Activity in Portugal. *Data of the WHO-ONT Global Observatory on Donation and Transplantation (5). Tx, Transplants;
pmp, per million population.
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Operational Elements
Prevention
Concerted Efforts Toward Tertiary Prevention Pay off
Despite its success in providing kidney transplants, Portugal is
currently home to the highest percentage of patients maintained
on renal replacement therapy in all of Europe (39). In response to
this problem, Portuguese transplant authorities have joined forces
with other government agencies, medical, nursing and
pharmacists associations, renal patient groups and dialysis
centers to implement a dedicated dialysis commission tasked
with monitoring and improving this situation (40). Toward this
end, a set of reforms direct at patients with end-stage renal disease
(ESRD) have been implemented (38). First, the financing of
dialysis care has been shifted from a fee-for-service scheme to
capitated payments in an effort to reduce costs. Second, a quality
improvement initiative has been implemented that requires the
collection of a set of clinical quality indicators for dialysis care as
part of the prerequisite for reimbursement (38). Additionally, a
patient survey focused on the quality of care has been introduced
(38). Finally, copayments have been decreased and the rates of
referral from general to specialist care have improved (38). Taken
together, these measures resulted in an overall reduction of public

payments. This was accompanied by improvements in the quality
of care as indicated by the results of patient satisfaction surveys
and international performance metrics for dialysis care (38, 41).

Our results suggest that countries seeking to reform their
national programs might take demand-side measures into
account and focus concerted efforts toward improving the care
of patients who might otherwise eventually require an organ
transplant. As illustrated by the Portuguese example, these efforts
not only help to improve patient care but will also result in
reduced costs for the healthcare system.

Recent Developments
Recent Progress on Living Donation and Donation After
Circulatory Death (DCD)
In recent years, Portugal has aimed to increase the rates of living
donation and donation after circulatory death (DCD) as a way to
complement its successful deceased donation after brain death
program.

All living donation programs will need to prioritize the
implementation of measures that safeguard donor rights and
psychosocial wellbeing. In Portugal, a protocol was established in
2015 that included a psychiatric evaluation both before and after

TABLE 3 | Key features from the Portuguese transplant system that might be adopted by other countries.

Framework domain Key features Details

Enabling Elements: Government: Political Support,
Funding, Long-Term Commitment, and Key Legislation

A set of basic reforms can have an immediate
and substantial impact

Portugal has modeled its program on that of neighboring
Spain. Key elements of this program include the establishment
of a robust National Transplant Organization (NTO) with
regional offices and the employment of specifically-trained
organ donor coordinators in hospitals who have ongoing
access to high-quality educational programs

Enabling Elements: Building and Maintaining Public
Support and Trust in the System

Active inclusion of state institutions and civil
society in the process of organ donation reform

Portugal has included a wide range of stakeholders and civil
society in ongoing consultations regarding the development of
the program. This has helped to raise the profile of organ
donation and transplantation, gain the support of the public,
and resolve complex ethical issues and religious concerns

Structural Elements: National Transplant Organization Drawing strength from collaborations Effective use of European resources has been of great benefit
to the Portuguese program. Examples of these collaborations
include the creation of an international quality assurance
program, training partnerships, and organ exchange schemes

Structural Elements: Reimbursement of Staff and
Facilities

Continuous financial support is crucial to ensure
consistent donation rates

In 2007, Portugal increased financial support for organ
donation with positive results. However, this support was
reduced by 50% following the economic crisis which resulted
in a parallel reduction in donation rates

Structural Elements: Registries, Databases, and
Information Technology (IT)

A national IT system supports complex
workflows

Portugal has established an excellent digital donation and
transplantation registry which operates in real-time and thus
facilitates rapid communication of vital information. This
registry supports all aspects of organ donation and transplant
and facilitates the smooth and efficient functioning of the
program

Operational Elements: Prevention Preventative policies that address chronic kidney
disease will be one way to target demand

As Portugal has very high rates of end-stage renal disease
(ESRD), it has established an effective program designed to
improve the management of chronic kidney disease (CKD),
notably in the field of dialysis care. Prospective capitated
reimbursements for dialysis have been introduced that are
contingent on regular submission of quality and outcomes
findings including patient survey data
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live donation (42). This created a unique regimen designed to
protect and support the rights of living organ donors. The
protocol includes a mandatory living organ donor life
insurance guarantee which covers all possible complications
that might arise as a result of the donation and procurement
process as well as a set of benefits provided to the donor in the
event of death, the development of any level of permanent
disability, or hospitalization (43). Living donation rates before
the COVID-19 pandemic were at 7.28 pmp in 2019, which was
slightly below the EU average of 9.85 pmp (44, 45). Accordingly,
the number of patients transplanted from living donors
accounted only for 9.5% of all patients transplanted (44).
However, this program has grown considerably over the past
decade and is complemented by an active kidney exchange
program that performed its first transplants in 2013 (17, 34,
45, 46).

Similarly, DCD only plays a limited role in the Portuguese
transplant system. In 2013, the Ministry of Health implemented
DCD in cooperation with the professional societies of intensive
care medicine, nursing, and emergency services. However, due to
ethical considerations brought forward by the National Council
of Ethics in Life Sciences and a strong role of the National
Institute for Medical Emergency, it was decided to restrict
DCD to uncontrolled DCD (47). Hence, there have only been
pioneering uDCD efforts in four University Hospitals that have
the infrastructure to perform normothermic regional perfusion
and a close connection to the national transplant infrastructure
(48, personal correspondence). As a result, Portugal performed
17 uncontrolled donations after circulatory death, accounting for
approximately 6% of all donations in 2021 (49). Currently,
legislation for controlled donation after circulatory death is
under review and the Ministry of Health has started a national
consensus process that might permit controlled DCD in the
future (personal correspondence).

Taken together, both living donation and DCD only play a
minor role in the Portuguese transplant system. However, both
areas have been identified as areas of reform and will potentially
become more important in the near future.

Response to the COVID-19 Pandemic
The responses of the Portuguese health system to the COVID-19
pandemic included far-reaching containment measures involving
two full lockdowns, a mobilization of resources to support the
health system, a hierarchical vaccination program, and digital
measures to improve contact tracing and telemedicine (3). While
the 2021 vaccination rates in Portugal exceeded the European
average and telemedicine consultations rose during the pandemic
waves, digital contact tracing measures were not as successful
largely as a result of the ongoing public debate on data protection
(3). Overall, measures taken by the Portuguese health system
reduced peak viral transmission, but were not sufficient to
prevent over-stretching of intensive care capacity during the
second wave of the pandemic (3).

As might be expected, transplantation rates fell sharply
following both the first as well as second waves of the
pandemic (in early 2020 and late 2020/early 2021,
respectively) (50). This resulted in a 19% decrease in the

number of transplantations performed per million population
compared to 2019 (5, 44, 51). The rate of reduction was higher
than that experienced by other European countries even after
accounting for the general impact of the pandemic (as indicated
by death rates secondary to COVID-19) (50). However, daily
transplant activity in Portugal rapidly increased following each of
the two pandemic peaks indicating capacity to recover quickly
from external shocks (52). Additionally, the increase that
followed the second wave began from a higher point and
increased more rapidly than after the first wave. These results
suggest that a “learning effect” had a significant impact on the rate
at which transplant capacity could be re-built.

Collectively, these developments document the notable impact
of the COVID-19 pandemic on transplantation rates in Portugal.
This was accompanied by a rapid recovery of transplant capacity
once peak virus transmission had passed.

DISCUSSION

Consistent with findings presented in previous analyses of the
Portuguese organ donation and transplantation program, the
results of our study demonstrate the importance of a set of
core reforms that were successfully adapted from the Spanish
model. In general, an integrated national health system that
provides broad coverage, sufficient funding, technical
infrastructure, comparatively low labor costs, the potential to
provide financial incentives to participating clinical staff, and
similar baseline demographics have been suggested to facilitate
adoption of the Spanish model (53). These factors may have also
influenced the successful adoption of the Spanish model in
Portugal.

Most healthcare facilities in Portugal are either part of the
national health service or regulated and connected with the
Ministry of Health via negotiation (54). Although financial
coverage for healthcare in Portugal is somewhat lower than
that provided in other European countries, virtually the entire
population is covered by the Portuguese National Health Service
(Serviço Nacional de Saúde; SNS) or insurance schemes that offer
an SNS-based broad benefits package (3). The organizational
structure of the SNS includes a single central national authority
and multiple regional authorities and thus mirrors the general
structure of the health system in Spain (54, 55).

Portugal has a relatively large number of physicians who are
paid comparatively moderate salaries in relation to the average
incomes reported nationwide (3, 56). According to Matesanz
et al. (53), this scenario will facilitate the implementation of
financial incentives and thus the successful adaption of the
Spanish model (53).

Portugal is home to comparatively few intensive care unit
(ICU) beds given the size of its population. When donation rates
in Portugal peaked in 2010, the number of available ICU beds per
capita was at the low end of the spectrum in Europe; the number
of critical care beds per capita was around half that reported to be
available in Spain (4). However, the number of ICU beds has
increased as part of the strategies to deal with the COVID-19
pandemic. As a result, latest available data shows a total number
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of 891 ICU-beds corresponding to approximately 8.6 ICU-beds
per 100.000 inhabitants (57, 58). This number is still significantly
below the Organization for Economic Co-operation and
Development (OECD) average, but only slightly below that
reported in Spain (59). Therefore, ICU capacity may have
been a limitation for Portugal in the past, but the recent
growth in capacity might facilitate organ donation and
transplantation in the future.

Age and health status of the general population and the
number of fatal accidents are relevant parameters in organ
donation and transplantation (53). In Portugal, the fraction of
the population over 65 years of age continues to grow and 50% of
these individuals have been diagnosed with at least one chronic
condition (3, 60). Accordingly, the number of organ donors that
died due to medical reasons (most prominently cardiovascular
events) has increased over time (61).

At the same time, there has been a significant reduction in the
number of fatal traffic accidents in the country over the past
20 years (62). Accordingly, slightly fewer organ donors have died
of trauma in the past 10 years, accounting for only 20% of all
organ donors in 2021.

In summary, an aging demographic in Portugal may serve to
maintain a sufficient pool of potential donors, compensating for a
decrease in trauma-related deaths. However, donations from
elderly, comorbid donors may lead to challenges regarding the
quality of organs in the future.

Finally, largely due to their geographic proximity, Spain and
Portugal share numerous cultural features, including a similar
history of governmental and economic development in the
19th through the 21st centuries (63) as well as parallel views on
end-of-life care that are linked to strong family and
community ties and the influence of Catholicism (64).
These similar cultural contexts have likely supported the
successful adaptation of Spanish policies that are currently
in use in the Portuguese program.

Taken together, Portugal fulfills many criteria that have been
suggested to facilitate the adoption of the Spanish model. This
may provide at least a partial explanation of Portugal’s success
compared to that experienced by European countries of similar
size and with similar financial resources.

The findings presented in this study are based on a
comprehensive contemporary review of the Portuguese
organ donation and transplantation program. Our results
reflect a broad range of evidence, including a thorough
search of both the academic and grey literature followed by
expert review and synthesis using a multi-dimensional
framework approach. The study summarizes key features of
the program, including some findings that were described in
previous analyses. Our study also highlights several
complementary aspects and recent developments in
Portugal. However, among the limitations of this study, we
were unable to explore the post-transplant follow-up or
research and development and focused on the time period

prior to the disruption of COVID-19. Future studies of the
Portuguese organ donor and transplant system might focus on
post-transplant follow-up, and the role of professional
societies in Portugal and might cover more recent
developments in more detail.

In conclusion, Portugal has become a world leader in organ
donation and transplantation largely because of its successful
adaptation and adoption of the main components of the highly
effective Spanish system. Thus, the Portuguese experience
provides a valuable example to other countries with modest
resources seeking to achieve higher rates of donation and
transplantation. As outlined above, the Portuguese case
provides evidence to support the implementation of a specific
set of reforms that may also be used in other settings and contexts.
However, Portugal has benefitted from several conditions that
have facilitated its strong partnership with Spain and the
successful implementation of the Spanish model. These
advantages include its close cultural and geographical
proximity in the Iberian peninsula as well as a similar
economy and health system structure. We recognize that this
situation is unique and that other countries may not necessarily
have the capacity to build on these specific factors. Thus, while
countries seeking to reform their national transplant systems
should certainly be inspired by the Portuguese example, they also
need to accommodate for local context and build on their
individual strengths.
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The organ donation and transplantation program in Spain has long been considered the
gold standard worldwide. An in-depth understanding of the Spanish program may
promote the development and reform of transplant programs in other countries. Here,
we present a narrative literature review of the Spanish organ donation and transplantation
program supplemented by expert feedback and presented according to a conceptual
framework of best practices in the field. Core features of the Spanish program include its
three-tiered governing structure, close and collaborative relationships with the media,
dedicated professional roles, a comprehensive reimbursement strategy, and intensive
tailored training programs for all personnel. Several more sophisticated measures have
also been implemented, including those focused on advanced donation after circulatory
death (DCD) and expanded criteria for organ donation. The overall program is driven by a
culture of research, innovation, and continuous commitment and complemented by
successful strategies in prevention of end-stage liver and renal disease. Countries
seeking ways to reform their current transplant systems might adopt core features and
may ultimately aspire to include the aforementioned sophisticated measures. Countries
intent on reforming their transplant system should also introduce programs that support
living donation, an area of the Spanish program with potential for further improvement.

Keywords: organ donation, organ transplantation, transplantation policy, transplant program, Spain

INTRODUCTION

National transplantation rates in Europe vary substantially. Before the global COVID-19 pandemic,
the number of patients receiving a transplant in the European Union ranged from 114.8 per million
population (pmp) in Spain to only 7.6 pmp in Bulgaria (1). Of note, while these differences do not
necessarily correlate with the availability of resources (2, 3), they do highlight the need for countries
to learn from one another in order to identify ways to build better organ donation and
transplantation programs.

Like other European countries, Spain has an aging demographic potentially at risk of organ
failure. Additionally, high smoking rates, obesity, and alcohol consumption contribute to organ
failure (Table 1). As a result, there is a substantial prevalence of people with chronic kidney disease
and patients maintained on renal replacement therapy (Table 1).
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In response, Spain has built a world-leading transplantation
program with limited financial resources compared to other
European countries (Table 1). Thus, a careful evaluation of
the Spanish program may provide useful and important
lessons for other countries. Donation rates in Spain have been
the highest worldwide for many years (1, 4–6). The Spanish organ
donation and transplantation organization has also taken
a leading role in global efforts to improve transplant programs
via its participation in projects that include the European Union
(EU) Action Plan on Organ Donation and Transplantation
and the Global Observatory on Donation and Transplantation
(7, 8). Consequently, many academic publications and
government reports are available that review the key policies
of the Spanish transplant program (9–12). Previous analyses
of the Spanish organ donation and transplantation program
have highlighted features including its three-tiered system
of governance, availability of ample professional teaching
opportunities, comprehensive reimbursement scheme, and
proactive relationships with the media (10, 12, 13). Recent
reviews have also highlighted several advanced clinical
protocols, including methods used to identify potential donors

in locations other than intensive care units (ICUs) as well as the
pursuit of expanded criteria for donation and DCD (11).

This study aims to provide an updated review of the Spanish
transplant system and to assemble both existing and complementary
findings within a conceptual framework that was recently developed
to guide the comprehensive analysis of organ donation and
transplantation programs (14). We anticipate that this effort will
permit us to identify critical information that may assist other
countries in efforts to develop or reform their national programs.

MATERIALS AND METHODS

This paper is based on a report that focused on the Spanish organ
donation and transplantation program as part of a comprehensive
document that provided information relevant to program reform in
Greece (20). The manuscript presents the findings from this report
that have been updated and restructured according to the best
practices conceptual framework.

As a first step, we performed a narrative review of the literature
focused on the Spanish transplant system. Relevant academic
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literature was identified by searching the PubMed database using the
keywords “Spain” and “organ donation and transplantation”.
Relevant grey literature was also collected from Google search,
including key documents obtained from the website of the
National Transplant Organization (NTO) in Spain. The literature
review was complemented by an expert consultation with author Dr.
Daniel Casanova, professor of transplant surgery at the University
Hospital Valdecilla in Spain and former president of the transplant
division of the European Union of medical specialists. In a first
interview, Dr. Casanova presented key features of the Spanish system
and answered open questions. In the following correspondence, he
provided additional data, including family refusal rates. He also
answered questions regarding clinical practices, pre-mortem
cannulation, legislation, and reimbursement practices and
provided additional literature for review.

The final set of findings was structured according to the organ
donation and transplantation program domains described by
Johnston-Webber et al. (14) (Figure 1). The analysis focused
on structures, processes, and distinctive features of the system
corresponding to domains of the framework. For each domain,
we first present the relevant key features of the Spanish transplant
system.We then suggest specific policies from the Spanish system
that might be adopted by other countries seeking to develop or
improve their national programs.

RESULTS

Context and Trends Identified in the
Spanish Transplant System
With €2,488 per capita spending on healthcare, the Spanish health
system has fewer resources compared to the European average, both
in absolute terms and relative to its economic capacity (15). In Spain,
70.6% of healthcare expenditure is based on public revenue, most of
which is collected by general taxation (15). At the same time, a
significant proportion of healthcare expenditure (21.8%) comes from
out-of-pocket spending, mostly on pharmaceuticals (15).

Except for private providers who have been commissioned to
reduce waiting lists, most healthcare services are planned and
provided by the public sector (15, 21). While strategic planning
and regulatory frameworks are developed at a national level, services
are organized and provided by 17 regional authorities (15, 21). There
is a strong emphasis on primary care with a focus on its role in
gatekeeping and directing specialist care (21).

Historically, the basic organizational structure of the Spanish
health system was built on the democratic Spanish constitution
that was ratified in 1978 (22). The Spanish organ donation and
transplantation program was initiated approximately one decade
later and was built on a set of concerted reform initiatives. Major
milestones in the development of the Spanish program include
the implementation of dedicated institutions (1989), the
introduction of DCD as part of the 40 donors pmp plan
(2007), and the 50 × 22 strategic plan that further developed
donation protocols promoting intensive care to facilitate organ
donation, expanded donation criteria, and developed pediatric
donation strategies (2018) (10–12, 23).

Largely due to these reforms, transplantation rates in Spain
increased continuously and peaked at an all-time high of
5,449 transplants performed in 2019 (1). Donation and
transplantation rates dropped by about 19% in
2020–4,427 transplants due to the impact of the COVID-19
pandemic (24). In the following year, the transplantation rate
in Spain recovered, with 4,781 organs transplanted in 2021 (25).

Internationally, these rates are the second-highest pmp in the
world and are surpassed only by transplantation rates reported in the
United States of America (25). Also, Spain continues to hold the
record for the highest rate of deceased donations worldwide (25).

Key Elements and Policies Leading to
Transplant Reform
The following sections present the results of the literature review that
highlight ten key features of the Spanish organ donation and
transplantation program which have been central to its success

TABLE 1 | Health system financing and population health in Spain: key statistics.

Health system References

• Mainly tax-funded national health system (15)
• Health spending per capita, EUR 2488; EU average, EUR 3523 (15)
• Health spending as a percentage of the gross domestic product, 9.1%; EU average, 9.9% (15)
• Public spending as a percentage of the total health expenditure, 70.6%; EU average, 79.7% (15)
• Out-of-pocket payments as a percentage of the total health expenditure, 21.8%; EU average, 15.4% (15)
• Percentage of the population reporting an unmet need for medical care, 0.2%; EU average, 1.7% (15)

Health status

• Percentage of the population over 65 years of age, 20%; EU average, 20.6% (16)
• Life expectancy, 84 years; EU average, 80.6 years (15)
• Percentage of the adult population that smokes daily, 19.8%; OECD average, 16.5% (17)
• Liters of alcohol consumed per capita per year, 10.7L; OECD average 8.7L (17)
• Percentage of adults that are overweight or obese (BMI >25), 50.2%; OECD average, 56.4% (17)
• Individuals maintained on renal replacement therapy, incidence 152 pmp (18)
• Individuals maintained on renal replacement therapy, prevalence 1,368 pmp (18)
• Age-standardized prevalence of chronic kidney disease, 5%; global, 8.7% (19)

EUR, Euro; EU, European Union; OECD, Organisation for Economic Co-operation and Development; BMI, body mass index.
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(Table 2). Many of these points may be adopted by other countries
that are attempting to develop and/or reform their own national
programs.We have also highlighted some areas of weak performance
that may need to undergo further improvement.

Enabling Elements
Government: Political Support, Funding, and Long-
Term Commitment
Spain Illustrates the Rewards of Long-Term Commitment to
Transplantation Policy
The Spanish organ donation and transplantation program has
undergone continuous development over the past four decades.
While key legislation initially established the program in 1979,
core features of the “Spanish model”, including the appointment
of donor transplant coordinators, development of training

opportunities, and the three-tiered governing structure were all
established over the 30 years that followed (10–13). Initial
reforms focused on deceased donation after brain death (DBD)
(10–13). Further reforms focused on several advanced clinical
protocols including DCD, efforts to identify possible donors from
sources other than ICUs, as well as expanded donation criteria (11).
Finally, efforts to increase the rate of deceased donation have been
complemented by increased activity in the field of living donation
(23, 24).

These developments highlight the continuous commitment of
the stakeholders in the Spanish transplant system and their
ongoing efforts to improve the system even after achieving
world leadership. Countries seeking to reform their transplant
systems must be aware of the long-term commitment that is
necessary to achieve sustainable success.

FIGURE 1 | Goals and domains that build a successful transplant system (14).
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Government: Key Legislation
A Basic Legal Framework Must Be Complemented by
Effective Clinical Protocols
As in other European countries, Spain has built a solid legislative
framework that supports its institutions and consent policy as well as
the regulation of the different modes of donation in a set of laws and
royal decrees (25). From a purely legal standpoint, all Spanish citizens
whohave not specifically stated their unwillingnessmay be considered
for organ donation. However, in clinical practice, donations are only
pursued after family consultation and approval (26). This illustrates
the fact that, despite the popularity of presumed-consent legislation,
its importance should not be overemphasized. Thus, although a

legislative framework is an essential component of a successful
system, legislation must be complemented by protocols that are
acceptable to the general public and professionals at a working level.

Building and Maintaining Public Support and Trust in
the System
The Spanish Model Promotes High Donation Rates and a
Transplant System That Meets Donor and Family
Expectations
In Spain, the transplant system builds on a generally positive
attitude towards donation which is more favorable than the
European average and has stayed consistent across different

TABLE 2 | Ten key features of the Spanish organ donation and transplantation program that may be adopted for use by other countries. These features are displayed
according to the domains of the conceptual framework proposed by Johnston-Webber et al. (14).

Framework domain Key features Details

Enabling Elements: Government: Political
Support, Funding, and Long-term
Commitment

Long-term continuous governmental commitment and
support for the program

Continuous commitment to ongoing reform and
development over several decades has led to sustained
success

Enabling Elements: Government: Legislation A comprehensive legal framework accompanied by
acceptable clinical protocols

Spain’s well-established legal framework is complemented
by clinical protocols that are acceptable to the general
public. This is believed to have contributed to the high rate of
deceased donations

Enabling Elements: Building and Maintaining
Public Trust in the System

Policies in place that nurture a culture of trust and
confidence in the organ donation and transplantation
program

Extensive training of health professionals in communication
skills, an excellent relationship with themedia, and a focus on
family consent are all factors that have helped to inspire
public trust in the national program

Structural Elements: National Transplant
Organization

Institutions specifically dedicated to donation and
transplantation are developed and maintained on the
national, regional, and hospital levels

Spain has implemented a three-tiered governing structure
that encompasses the national, regional, and local levels.
This may have contributed significantly to the program’s
success

Structural Elements: Quality Standards and
Continual Quality Improvement

Continual quality assurance has been identified as a core
strategy of the Spanish program

Standardized evaluation and reporting of donation activity,
as well as both internal and external audits, are performed on
a rolling basis. Performance metrics from individual hospitals
are compared to one another

Structural Elements: Reimbursement of Staff
and Facilities

There must be no financial barriers to organ donation or
participation in transplantation activities

Spain has recognized the critical link between organ
donation and reimbursement. Hospital budgets include
specific funding for organ donation based on the previous
year’s activity

Operational Elements: Prevention Broad public health measures and specialist policies must
be developed to prevent end-stage organ failure

Spain has implemented policies that focus on limiting access
to tobacco, improving food labeling, and promoting healthy
eating. Multidisciplinary specialty clinics are tasked with
providing care for patients with end-stage renal failure and a
concerted national strategy was successfully implemented
to reduce the prevalence of Hepatitis C. Spain might improve
its efforts focused on strengthening secondary preventative
measures in renal care

Operational Elements: Donation and
Transplantation

Spain is currently applying strategies that facilitated
deceased donation to improve rates of living donation

Spain has created a living donor coordinator role with clear
and specific responsibilities similar to those of deceased
donor coordinators

Training and Research: Teaching, Training, and
Professional Development

Tailored training for professionals will provide essential skills,
notably those needed for family consultations

Comprehensive, tailored teaching is an integral part of the
Spanish program that most likely contributed significantly to
its success. Spain offers both public and private training
institutions that train all healthcare personnel involved in
organ donation and transplantation

Training and Research: Research and
Development

Foster a culture of innovation focused on strategy,
technology, and the law

Expanding DCD has been identified as an important strategy
to increase the donor pool. Advanced DCD protocols have
been implemented that are supported by comprehensive
legislative reform and clinical guidance
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surveys for the past 30 years (26–31). Additionally, results
from a recent study revealed a high level of trust specifically in
the transplant system; the number of Spaniards who report a
lack of trust in the national organ donation and
transplantation program as a reason for opting out of organ
donation is below the European average (27). Accordingly, the
family refusal rate is considerably lower than that reported in
other countries (32). These statistics reveal the success of the
Spanish program not only in terms of the number of organs
transplanted but also in gaining the confidence of donors,
families, and the general public.

The success of the Spanish donation and transplantation
program can most likely be attributed to policies that focus on
trust and transparency. These include policies that support
training opportunities for healthcare professionals that are
focused on communication skills, family consultation, and
consent (9, 28), direct communication with the media,
including educational programs for journalists, and round-the-
clock availability for consultation (29). Likewise, Spanish policy
supports a conservative consent policy and practice that focuses
on the needs of donor families (26).

Despite these efforts, some knowledge gaps among the
general population regarding organ donation and
population remain. For example, a recent survey indicated
poor knowledge and consent for donation when individuals
were provided with actual clinical scenarios of organ donation
(30). Also, surveys revealed a lack of knowledge regarding
current consent legislation both recently and in past years (30,
31). However, as indicated by the low rates of family refusal
rates, these are issues that are successfully addressed in family
consultations.

Taken together, building on a generally favorable attitude
towards donation, the Spanish system has focused on
preventing misconceptions and mistrust in the system by
targeting the media and donor families directly rather than
investing in broad awareness and education campaigns (26).

Other countries seeking to develop or reform their national
programs might focus on building a similar culture of trust and
transparency, as this is clearly essential for gaining the confidence
of the general population and supporting high rates of organ
donation.

Structural Elements
The National Transplant Organization (NTO)
Institutions Specifically Dedicated to Organ Donation and
Transplantation Are Needed at the National, Regional, and
Hospital Levels
Spain has implemented a three-tiered governing system that
oversees this process (9). On a national level, the NTO is
responsible for analyzing national developments in organ
donation and transplantation, building a general national
strategy in cooperation with relevant stakeholders, and
implementing relevant regulations and guidelines (9, 10,
23). The NTO also coordinates transplantation logistics
and provides 24-h support for healthcare professionals with
information focused on donation protocols and regulations
(9, 10). Spain also maintains 17 regional offices that reflect the

distribution of autonomous regions as well as the structure of
the health system in general (21, 33). The regional offices
support strategic reform processes and coordinate organ
transport (21). Finally, “donor transplant coordination
units” have been implemented in Spanish donation
hospitals (9, 10). These units include nurses and
physicians, often with a background in intensive care
medicine, who have been trained to carry out this
responsibility and are accredited for their role in
coordinating donation activity at the hospital level (9, 10,
34). These individuals are tasked with training other clinical
staff members, identifying possible donors, evaluating
medical suitability for donation, documenting donation
activity, consulting with relatives, and coordinating the
overall clinical pathway of donation (9, 10).

This three-tiered governing structure is currently considered
to be a major contributor to the success of the Spanish model; it
has been used as a framework for several other successful
European organ donation and transplantation programs, for
example, those currently in place in the United Kingdom,
Portugal, and Italy (2, 3, 35, 36).

Quality Standards and Continual Quality Improvement
Standardized Evaluation and Reporting of Donation Activity
as a Strategy to Improve Quality
An integral part of the Spanish organ donation and
transplantation program is the national quality and
benchmarking system led by the NTO (9). Hospitals are
externally audited and donor transplant coordinators
periodically collect and report on a set of indicators of
donation activity. The data are reported for each autonomous
region as a means to encourage accountability (5, 9), and
differences in hospital performance are compared in an
attempt to identify the potential for improvement at a local
level as well as areas in need of strategic national reform (11).
Continuous quality assurance is understood to be an essential
component of the Spanish organ donation and transplantation
program (11). Countries aiming to reform their programs should
consider periodic quality evaluations, reporting, and feedback as
vital strategies that might be developed to ensure continuous
improvement.

Reimbursement of Staff and Facilities
Policymakers Should Review Reimbursements for Donation
Activity in Order to Identify Any Financial Barriers to
Participation
Similar to other medical procedures, donation and
transplantation activities must be appropriately reimbursed
and there should be no financial barriers to implementing and
participating in these activities (14). Spanish officials have
highlighted the critical link between organ donation activity
and reimbursement. Hospital budgets in Spain are provided
with funds to cover the costs of donation activity based on
previous donation rates (13). Accordingly, countries seeking to
reform their transplant systems should revisit their national
reimbursement practices and identify potential financial
barriers to donation.
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Operational Elements
Prevention
Broad Public Health Policies and Specialty Care Models
Should Be Used to Address End-Stage Renal Failure
As part of a wider public health initiative designed to reduce
cardiovascular risk factors, Spain has limited access to tobacco
products and improved both labeling and promotion of healthy
foods (15). As cardiovascular risk factors are highly relevant to
organ failure, most notably, renal disease (37, 38), these initiatives
are promising from the perspective of the national
transplantation program. Nonetheless, secondary programs
focused on the prevention of organ failure need further
improvement. In particular, current problems include
comparatively late-stage referrals from primary to specialist
care as well as suboptimal management of diabetes and
arterial hypertension (39, 40). This is illustrated by
comparably low rates of screening for high blood pressure
(41). We recognize that these conditions may have developed
given the increased pressure placed on the primary care system
due to the overall increase in chronic conditions as well as
budgetary constraints (15).

By contrast, the health system in Spain takes an innovative
approach to tertiary prevention of end-stage renal disease.
Specialty care for end-stage renal disease is organized in
dedicated facilities known as “UERCA units.” These units
promote a multidisciplinary and quality-driven approach to
this condition, including standardized protocols for transplant
evaluation (42, 43).

Similarly, Spain has taken a multi-faceted approach to the
prevention of end-stage liver disease. Following market access of
novel antiviral drugs, the Ministry of Health developed a strategic
plan that covered monitoring, prevention, and treatment of
Hepatitis C Virus (HCV) infection (44). Specifically, the plan
included a treatment registry and seroprevalence study, training
programs for health professionals, promotion of harm reduction
policies, clinical recommendations for HCV screening in primary
care, patient guidance, clinical criteria and prioritization for
antiviral treatment, and funding agreements (44). Efforts were
coordinated by a dedicated committee of relevant stakeholders,
combined with a detailed timeframe and performance indicators
designed to monitor the success of this strategy (44). Strategies
that include implementation and prioritization of treatment for
patients with end-stage liver disease (including those on a
transplant waiting list) have clearly met with success.
Following the introduction of the strategic plan, both HCV-
related hospitalizations and the number of patients on the
liver transplant waiting list have significantly decreased (45–47).

Spain’s implementation of broad public health policies, a
specialty care model for end-stage renal failure, and a
dedicated strategy focused on eradicating HCV infection are
important elements of the national organ donation and
transplantation program that should be adopted by other
countries. While the Spanish healthcare system, in principle,
maintains a strong focus on primary care (15), further
progress is needed to address secondary prevention of renal
failure. Nonetheless, a strong, interconnected primary care

system is crucial to the efforts to prevent organ failure and
thus reduce the burden on the organ transplantation program.

Donation and Transplantation
Applying Successful Strategies Used to Promote Deceased
Donation to Encourage Living Donation
Living kidney donation rates in Spain lie slightly above the
European average (25). Spanish authorities have identified
several barriers to living donation including an overall lack
of professional knowledge regarding the need for living
donation, poor communication with patients, and a lack of
knowledge regarding modern surgical techniques (48, 49).
Currently, living donation is hampered by the limited
coordination between transplant centers, few to no
standardized protocols, and insufficient data available to
address the overall process (49, 50). Key strategies have
been implemented that are designed to overcome these
barriers. These strategies include providing additional
training opportunities, as well as creating professional
guidelines and patient information materials; defining clear
responsibilities for living donation coordinators; and
implementing standard protocols for patient consultation,
evaluation, and referral (48–50). Spain has also established a
national and international cross-kidney exchange program
and supported public campaigns designed to promote living
donations (51, 52).

Thus, specific strategies that have worked well in efforts to
promote deceased donation (i.e., assigning specific responsibility
for program coordination, offering tailored training
opportunities, and placing an emphasis on patient
communication) have now been applied to the process of
living donation. Strategies that prove to be successful may be
considered and adopted by other countries seeking to reform
their living donation practices.

Training and Research
Teaching, Training, and Professional Development
Efforts to Train Professionals Are Essential, Especially with
Respect to Family Consultation and Communication Skills
Training healthcare professionals involved in organ donation and
transplantation is particularly important in Spain (9, 53).
Alongside private training institutions, specific public funding
is dedicated to the training and accreditation of all professionals
that participate in organ donation and transplantation (9, 34, 54).
Training modules cover both specific steps along the clinical
pathway of organ donation, including donor maintenance, as well
as more general topics such as interacting with the media (9).
Special emphasis has been placed on training donor transplant
coordinators on how to communicate effectively with relatives.
These efforts are believed to have contributed significantly to low
rates of family refusal in Spain (9, 26). In summary,
comprehensive and sustained teaching and training of
professionals is another key component of the Spanish organ
donation and transplantation program. Other countries should
seek to implement national training efforts (and accreditation) or
support training resources already available.
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Research and Development
Fostering a Culture of Innovation Focused on Strategy,
Technology, and the Law
The Spanish organ donation and transplantation program
maintains an innovative spirit that can be illustrated by recent
advances in the development of protocols designed to encourage
DCD. Strategically, DCD donation has been identified as a means
to expand the donor pool in Spain (11). Simultaneously, in
pursuit of overcoming the technical limitations of DCD and
improving graft survival, Spain has pioneered research in the
field of normothermic regional perfusion. Transplant
professionals apply pre-mortem heparinization to facilitate
machine perfusion, use pre-mortem cannulation to monitor
brain blood flow, and provide mobile ECMO units to local
hospitals (55, 56). Cohorts of patients transplanted with
normothermic regional perfusion are currently undergoing
follow-up with promising preliminary results (55, 56). These
technological advances have been supported by reforms that
have legalized DCD and specified post-mortem intervals and
clinical protocols to be used in these circumstances (55). Building
on the pre-existing infrastructure in donation and
transplantation, these advances have provided support for
complex clinical protocols in which patients are transferred
from emergency treatment into organ donation pathways
within relatively short periods of time (55). Countries seeking
to reform their organ donation and transplantation programs
may wish to adopt some of these protocols. However, everyone
needs to be aware of the technical, legal, and procedural
preconditions that need to be in place in order to pursue these
sophisticated donation pathways in a fully ethical manner.

DISCUSSION

The use of a systematic framework approach demonstrates
clearly that the Spanish organ donation and transplantation
program offers many examples of best practices across
multiple domains. The findings in this review are consistent
with previous evaluations of the Spanish system that have
emphasized its leading role in organ donation and
transplantation policy (9–11, 13). These findings also reflect
those from studies that have highlighted successful adaptations
of the Spanish program in both high- and low-resource
settings (2, 3, 47).

This review also adds dimensions of the Spanish system that
have not been integrated into previous reviews of the Spanish
system. This study is the first to emphasize disease prevention
of organ failure as a vital part of the organ donation and
transplantation program in Spain. Despite successful
prevention strategies for end-stage liver and renal disease
and the large number of organs transplanted, there remains
substantial demand. For example, the number of kidney
transplants performed in 2019 (74 pmp) accounted for only
5.5% of the patients who began dialysis care during the same
year (8, 18). This point illustrates the great importance of
implementing demand-side measures designed to reduce the

rate of end-organ failure and provides a new perspective on the
Spanish transplant system.

Another novel aspect of this review is that it highlighted
recent efforts to implement living donation policies. Although
the Spanish program’s focus on continuous reform is clearly
reflected in its living donation policies, current performance
falls behind countries such as Turkey, which has achieved
exceptional rates for living donation through a combination of
financial commitments, education initiatives, and integration
of the private sector (48). Overall, this study synthesizes
existing lessons learned from the experiences of the Spanish
transplant system and also highlights elements that have not
been the focus of previous analyses.

Although comprehensive in its approach, the review has
several limitations. First, important dimensions of transplant
systems, including information technology, infrastructure, and
the role of professional societies are not specifically covered in this
review. ICU capacity has been discussed in the literature as a
factor to be considered when adapting the Spanish model for use
by other countries (13, 57). Correspondingly, the importance of
ICU capacity in the Spanish context was illustrated during the
COVID-19 pandemic when donation rates fell sharply due to
ICU occupancy by infected patients and shortages of healthcare
personnel (58, 59). However, internationally, success in organ
donation and transplantation does not appear to increase in
linear proportion with ICU capacity. For example, although
Germany has the highest ICU capacity of all OECD countries
and has significantly more ICU beds than Spain, it has not
achieved similar success in organ donation and transplantation
(1, 60). By contrast, Croatia has shown great success in organ
donation despite its low ICU capacity compared to other
European countries (1, 61, 62). Taken together, it seems that
while sufficient baseline ICU capacity in Spain has contributed to
its success, this factor alone does not suffice. Future studies might
consider the importance of ICU capacity as well as information
technology and the role of professional societies in Spain in
greater detail.

In conclusion, countries seeking to reform their organ
donation and transplantation policies can learn from one
another using Spain as a leader and a role model. Dedicated
institutions, quality assurance processes, detailed reimbursement
schemes, and comprehensive training programs are all crucial
features that other countries might adopt while adapting them to
their specific needs. The highest priority should be given to these
areas, as these have served as critical foundations of the Spanish
system and have worked well in other settings, including those
with fewer resources (2, 35). Countries may be capable of
achieving even higher rates of organ transplantation by fully
exploiting the possibility of living donation and seeking
additional input designed to direct policy reform in this area.

Once these measures have been implemented, public trust
has been gained, and the supporting infrastructure has been
deemed to be sufficient, the more sophisticated features of the
Spanish program, including innovative DCD protocols,
expanded criteria for donations, and admittance to ICU for
donation purposes can also be adopted.
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Of note, consent policy and broad public awareness
campaigns have played a smaller role in the Spanish system.
These areas of policy reform might be deprioritized in
countries aiming to reform their transplant systems. Finally,
the Spanish example illustrates that efforts to strengthen
primary care and improve primary, secondary, and tertiary
prevention of end-organ disease must be perceived as integral
components of any organ donation and transplantation
program. Investment in these areas might ease the high
demand for organ transplantation in Spain as well as in
other countries.
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Valuable information can be obtained from a systematic evaluation of a successful
national transplant program. This paper provides an overview of Italy’s solid organ
transplantation program which is coordinated by the National Transplant Network (Rete
Nazionale Trapianti) and The National Transplant Center (Centro Nazionale Trapianti).
The analysis is based on a system-level conceptual framework and identifies
components of the Italian system that have contributed to improving rates of organ
donation and transplantation. A narrative literature review was conducted and the
findings were validated iteratively with input from subject matter experts. The results
were organized into eight critical steps, including 1) generating legal definitions of living
and deceased donation, 2) taking steps to ensure that altruistic donation and
transplantation become part of the national culture and a point of pride, 3) seeking
out existing examples of successful programs, 4) creating a situation in which it is easy
to become a donor, 5) learning from mistakes, 6) working to diminish risk factors that
lead to the need for organ donation, 7) increasing the rate of donations and
transplantations via innovative strategies and policies, and 8) planning for a system
that supports growth.

Keywords: organ transplantation, Italy, the Italian transplant network, Centro Nazionale Trapianti, organ donation,
transplantation policy, transplant system

INTRODUCTION

The worldwide increase in the average age of the population suggests that there will be a parallel increase in
the number of adults living with chronic medical conditions and that the need for solid organ
transplantation will remain high. Thus, there is currently significant interest focused on ways to
improve the efficiency and equity of the existing national transplantation systems. Valuable lessons can
be learned from countries with successful transplant programs becausemany of the factors that contribute to
their success might be adopted by other jurisdictions and altered to suit their specific contexts and cultures.
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Italy has developed one of the most successful organ transplant
programs in Europe (1). In 2019, Italy was among the top ten
countries in terms of the number of deceased donation per
million population (1). When compared directly to both
European and global averages, Italy consistently reports above-
average rates of organ donations and transplants, at 21.54 and
57.9 per million population (pmp), respectively (2). Solid organ
transplantation in Italy is coordinated by the National Transplant
Network (Rete Nazionale Trapianti) and The National
Transplant Center (Centro Nazionale Trapianti [CNT]), which
is a technical and scientific organization within the Ministry of
Health (Istituto Superiore di Sanita [ISS]) that operates within the
Italian National Health Service (Servizio Sanitario Nazionale
[SSN]) (3, 4).

Italy has a population of 59.6 million (5) and healthcare is
provided by the Italian National Health Service (Servizio
Sanitario Nazionale—SSN), which established a tax -based
universal healthcare system in 1978 (6). In 2021, Italy spent
EUR 2525 per capita on healthcare. This represented 8.7% of
gross domestic product (GDP). In the same year the European
Union (EU) average was 9.9% of GDP, or EUR 3523 per capita

(5). Italy has one of the highest life expectancies in Europe, at
82.4 years (5) Similar to many other high-income countries, the
Italian population is ageing and one of the main drivers of
morbidity and mortality in the Italian population is the high
burden of cardiovascular diseases (CVD). The prevalence rate of
cardiovascular disease was 5,099 per 100,000 persons for men and
3,975 per 100,000 persons for women in 2015 (7). There is also
high prevalence of hypertension (52% for men and 38% for
women); dyslipidaemia (35% for men and 37% for women);
and diabetes (12% in men and 8% in women) (8). Smoking,
dietary behaviours, alcohol consumption and low physical
activity are key health risk factors in Italy. In particular,
smoking in Italy is above the EU average for adults and for
adolescents (5). Key health system and health status information
is summarized in Table 1.

The organ donation and transplantation program in Italy was
modelled on the highly successful program developed in Spain.
The Italian organ donation and transplantation program
consistently achieves above-average rates of both organ
donation and transplantation compared to EU member states
as well as globally (Table 2). This paper will examine the main
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features of the Italian program with a focus on the factors that
have enabled it to become one of the best organ donation and
transplantation programs in the EU.

MATERIALS AND METHODS

Using a conceptual systems framework that addresses the essential
elements of a successful system (9), our goal was to determine which
components have contributed directly to the increasing rates of
organ donation and transplantation reported in Italy. Our analysis
will also highlight system innovations that may be useful for
countries intending to establish their own transplant systems.

An assessment of the current state of Italy’s organ donation
and transplantation program was performed based on the
aforementioned framework criteria via a narrative review of
the literature, complemented by interviews with a panel of
international experts in transplantation and health systems.
This group included one expert specifically from the Italian
program. The literature review was conducted via a search of
the Medline and Web of Science databases. We identified peer-
reviewed publications using the keywords “organ donation
and transplantation” and “Italy.” The search excluded
publications that were written in languages other than
English or Italian. We also conducted hand searches of the
references listed in the original set of studies that were
retrieved. One researcher (JM) screened the titles and
abstracts and made selections based on their relevance to
the study objectives. Grey literature was an important
source of information on this topic. These sources included
Google Scholar, government websites (Italian National
Institute of Health [ISS]), and websites maintained by key
international organ donation and transplantation
organizations (e.g., Eurotransplant and the European
Directorate for the Quality of Medicines).

The findings were organized and coded based on a conceptual
systems framework as shown in Figure 1 (9). Similar to the data
collection, this information was generated in multiple steps
following an iterative process in which the essential building
blocks of this conceptual framework were used to guide the
organization of findings that were pertinent to the Italian
system. All information was validated by the expert panel and
checked for any inconsistencies or misrepresentations. The
results are categorized according to the domains of the
conceptual framework and in terms of the most important
insights derived from the analysis of the Italian program. The
analysis focused on structures, processes and distinctive features
of the system corresponding to domains of the framework, rather
than performance in relation to health outcomes or health system
goals.

RESULTS

The following sections present the main findings of the study and
highlight the key components of the Italian organ donation and
transplantation program that have contributed to its success. The

findings are organized according to the domains of the
conceptual framework and presented as eight steps that might
be undertaken to achieve a similarly successful program
(Table 3).

Enabling Elements
Government: Key Legislation

Step 1.Generate legal definitions of living and deceased donation.
Organ donation can be a sensitive subject. A carefully

considered legislated definition in common language can
reduce miscommunication and protect advocates working in
organ donation and transplantation systems. Two important
pieces of legislation have shaped the legal acceptance of organ
donation and transplantation in Italy. First, Law 458/
1967 defined living donation (LD) as a lawful practice.
Where a living donor program exists, there is ideally a Living
Donor Committee and Donor Advocate to assess guide the
decision-making process and evaluate medical safety. Sometime
later, Law 578/1993 defined deceased donation (DD) by
specifying brain death as an “irreversible loss of all cerebral
functions and death certification by neurological (independent
council of 3 specialists with a 6 h observation time) or cardiac
(20 min with no cardiac activity as shown by electrocardiogram)
criteria” (10).

An additional piece of critical legislation was established by
Law 91/1999. This law specified the structure of governance for
the organ transplant system that included the founding of the
CNT and the National Technical Transplant Council, the
designation of the Regional Transplant Coordinating Centers,
and the definition of the role of hospital procurement
coordinators (10). This legislation further legitimized the
Italian organ donation system and coordination networks and
committed resources toward the newly-developed national
program.

Building and Maintaining Public Support and Trust in
the System

Step 2. Take steps to ensure that altruistic donation and
transplantation become part of the national culture and a
point of pride.

Positive attitudes reflected by the general public are crucial to
the success of any donation and transplant program. Personal
stories of organ donations used to treat transplant recipients
typically capture the imagination of the public at large. Toward
this end, Italy has provided one of the most affecting organ
donation stories of all time. In 1994, Nicholas Green was a young
American boy on vacation with his family in Southern Italy when
he was fatally shot in a failed robbery attempt. His family’s
decision to donate his organs and corneas elicited worldwide
media attention, including movies and books based on his
family’s story. Nicholas’ family received honors from the
President of Italy and the Pope (11). As this event occurred
during the time in which Italy’s transplant program was just
beginning to grow, Nicholas’ story had a profound effect on the
Italian public and brought awareness to the somewhat limited
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number of organs that had been donated in the 1990s (12). Italy
experienced a three-fold increase in organ donations following
this tragedy (11, 12); “l’Effetto Nicholas” triggered by his family’s
donation of his organs after the accident reflects a change in the
national consciousness of the Italian population and their
understanding of the importance of organ donation.

Since this event, Italy has consistently invested in national and
international media campaigns designed to encourage awareness
and ongoing discussion of the topic of organ donation and
transplantation. The CNT has coordinated a project
(COORENOR-2010/2012) and a Joint Action (FOEDUS-2014/
2016) that is part of the pan-Europe EUDONORGAN project; a
key component of this project is to raise social awareness of organ
donation and transplant programs (13). In October 2014, Italy
organized the European Organ Donation Day (EODD) in
partnership with the Council of Europe. Nationally, the CNT
holds annual campaigns, including “Diamo il meglio di Noi” (for
organ tissue and cell transplantation) and “Match it now” (for
bone marrow transplantation). Two very successful campaigns

launched by CNT known as “Salvo e Gaia” and “Ti Voglio
Donare” are targeted at primary and secondary school
children, respectively. These programs are designed to make
certain that discussions of organ donation and transplantation
remain part of the normative culture (14). As a result, Italy
continues to show favorable and increasingly positive behaviors
and attitudes towards organ donation and transplantation (15).

Equity in organ allocation is also of paramount importance to
build trust in the system. The CNT provides national indications
to assess candidacy for transplant based on several factors (e.g.,
blood group, antigen compatibility, age, waiting time, among
others). These indications are shared by each transplant centre
and each region. While general organ allocation is managed
regionally, the CNT oversees organ assignment for specialized
populations of pediatrics, emergencies, hyperimmune
populations, the split liver program, cross-over kidney
program, and organ exchanges with foreign countries and
organs in surplus from a region (16). The CNT is also
responsible to ensure the allocation procedures are met

TABLE 1 | Health system financing and population health in Italy: key statistics.

Health system References

• Tax-based universal healthcare system provided by the Italian National Health Service [Servizio Sanitario
Nazionale (SSN)]

• Health spending per capita, EUR 2525; EU average, EUR 3523 (5)
• Health spending as a percentage of the gross domestic product, 8.7%; EU average, 9.9% (5)
• Public spending as a percentage of total healthcare expenditure, 74%; EU average, 79.7% (5)
• Out-of-pocket payments as a percentage of total healthcare expenditure, 23%; EU average, 15.4% (5)
• Percentage of the population reporting an unmet need for medical care, 1.8%; EU average, 1.7% (5)

Health status

• Percentage of the population over 65 years of age, 23.2%; EU average, 20.6% (5)
• Life expectancy, 82.4 years; EU average, 80.6 years (5)
• Percentage of adults that smoke daily, 19%; OECD average, 16.5% (5)
• Liters of alcohol consumed per capita, 8L; OECD average, 8.7L (5)
• Percentage of adults that are overweight or obese (BMI >25), 46%; OECD average, 56.4% (5)
• Individuals maintained on renal replacement therapy incidence, 165 pmp; prevalence, 1,276 pmp (5)

EUR, euro; EU, European Union; OECD, Organisation for Economic Co-operation and Development; BMI, body mass index.

TABLE 2 | Numbers and rates of organ donation and transplantation in Italy in 2019 compared to European Union (EU) and global averages from the Global Observatory on
Donation and Transplantation (2).

Italy Europe Global

Actual Deceased Donation (DD) 1,495 (25.25) 13,397 (16.47) 41,695 (6.97)
Actual DD After Brain Death (DBD) 1,415 (23.9) 11,242 (13.82) 32,453 (5.43)
Actual DD After Circulatory Death (DCD) 80 (1.35) 2,155 (2.65) 9,242 (1.55)
Total Kidney Transplants 2,139 (36.13) 28,189 (34.66) 102,539 (17.15)
Deceased Kidney Transplants 1,799 (30.39) 20,300 (24.96) 64,104 (10.72)
Living Kidney Transplants 340 (5.74) 7,889 (9.7) 38,435 (6.43)
Total Liver Transplants 1,301 (21.98) 10,794 (13.27) 36,785 (6.15)
Deceased Liver Transplants 1,277 (21.57) 8,969 (11.03) 28,137 (4.71)
Living Liver Transplants 24 (0.41) 1,808 (2.22) 7,644 (1.28)
Heart Transplants 245 (4.14) 2,862 (3.52) 8,857 (1.48)
Lung Transplants 153 (2.58) 2,331 (2.87) 6,811 (1.14)
Pancreas Transplants 42 (0.71) 763 (0.94) 2,352 (0.39)
Small Bowel Transplants 1 (0.02) 39 (0.05) 146 (0.02)
Total Organ Transplants 3,881 (65.56) 44,978 (55.3) 157,490 (26.34)

Data shown are absolute numbers followed by number per million population (pmp) in parentheses; (−) data not available or not applicable.
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through audits and accreditation (17), which helps maintain a fair
transplant system for all.

Structural Elements
The National Transplant Organization (NTO);
Infrastructure; Reimbursement of Staff and Facilities

Step 3. Seek out examples of successful programs.
The Italian organ donation and transplantation program is

recognized as one of the best adaptations of the Spanish model
(18). Elements adopted from the Spanish program include a
single NTO that serves as a support agency, a three-level
organizational structure with regional centers of excellence
(Table 4), and similar transplant coordinator programs (18).
The overall healthcare systems of the two countries share
common features; this may have facilitated the adoption of a
similar approach to organ donation and transplantation. For

example, both countries provide universal healthcare and have
adequate numbers of acute care beds as well as physicians and
nurses. A previous study also compared intensive care unit
(ICU) beds per million inhabitants in Spain (66.3) versus Italy
(60.4) demonstrated similarities with regional variations with
the Tuscany region having one of the highest capacities (73.4)
(18). These factors undoubtedly provided favorable conditions
that permitted Italy to reproduce many of the components of the
Spanish organ donation and transplantation model (18). The
variable (as opposed to fixed) schemes used to reimburse
transplant activity used in both Italy and Spain serve to
incentivize hospitals and (in some instances) healthcare
professionals to undertake organ donation and transplant
activities, most notably the identification of potential donors
(18, 19). This success is reflected in organs donated from
370 hospitals across Italy (10). The Italian experience
suggests transformation may be facilitated by starting with a

FIGURE 1 | A conceptual framework for evaluating national solid organ donation and transplantation programs: the essential building blocks.
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successful plan while recognizing that modifications may be
required to adapt it to the needs of a particular country or
context.

Registries, Databases and Information Technology

Step 4. Create a situation in which it is easy to become a donor.
Soft opt-out consent policies, such as those adopted by Italy,

are important but not sufficient to encourage organ donation
(20). In a soft opt-out donation consent policy, individuals are
presumed to be candidates for organ donation unless specified
otherwise by themselves or their families. Italians who have
decided on this matter can register with the National
Transplant Information System (Sistema Informativo
Trapianti [SIT]) (3). This is a combined registry that
captures information on positive or negative consent to
organ donation. Registration is prompted on multiple
occasions and can be made at the office of health
authorities, through voluntary donor associations
[i.e., Associazione Italiana Donatori Organi (AIDO)], or
(since 2013) when first receiving or renewing national
identification cards (21, 22). In 2018, 73.2% of registrants
listed positive consent, while 26.8% expressed negative
consent (26.8%) (21). Southern Italy has a higher refusal
rate (40%) in comparison to the best-performing regions in
Tuscany and Northern Italy, with a refusal rate of 20% (10).

The CNT is also responsible for keeping a central repository of
people awaiting transplant. It also collects, manages, and analyses
activities of the transplant centres for statistical, epidemiological
and operational purposes using the Transplant Information
System. The CNT keeps reports on adverse reactions, ensures
traceability of all organs and tissues, and processes all data
transmitted from the different regions related to organ
donation and transplantation (17).

Quality Standards and Continual Quality Improvement

Step 5. Learn from one’s mistakes.
Regulation and quality assurance is of utmost importance.

The quality and safety procedures in the Italian transplant
system have undergone extensive review after an incident in
2007 in which three patients received organs from a human
immunodeficiency virus-positive donor. In response to this
error, the CNT organized a formal committee that generated
recommendations on safety, quality assurance, and risk
management procedures designed to avoid future incidents
(23). Each regional transplantation or coordination center
now undergoes periodic audits with special attention paid to
safety protocols. Extra resources were allocated to support a
team of experts from the CNT’s national allocation office that is
available at all times for consultation and support. This team
includes physicians from the transplantation network, an

TABLE 3 | Essential components of the Italian organ donation and transplantation program.

Framework Domain Critical Steps Details

Enabling Elements: Government: Key Legislation Step 1: Generate legal definitions of living and deceased
donation

Clear legislation focused on issues including controlled
and uncontrolled donation after circulatory death, LD,
brain death, and the structure of the National Transplant
Organization (NTO) served to legitimize the program

Enabling Elements: Building and Maintaining Public
Support and Trust in the System

Step 2: Take steps to ensure that altruistic donation and
transplantation become part of the national culture and a
point of pride

Affecting personal stories featured in sustained media
and educational campaigns helped to change attitudes
and raise the profile of the organ donation and
transplantation program

Structural Elements: The National Transplant
Organisation; Infrastructure; Reimbursement of Staff
and Facilities

Step 3: Seek out examples of successful programs Italy has modeled critical components of its system on
the program that existed in Spain and adapted them
successfully to its own national setting

Structural Elements: Registries, Databases and
Information Technology

Step 4: Create a situation in which it is easy to become a
donor

A “soft opt-out” policy together with multiple
opportunities to register as an organ donor have helped
to boost donation rates

Structural Elements: Quality Standards and Continual
Quality Improvement

Step 5: Learn from one’s mistakes Mistakes may be perceived as opportunities for learning
and can be used to optimize quality and safety

Operational Elements: Prevention Step 6: Work to diminish risk factors that lead to the need
for organ donation

Prevention of organ failure is a national priority. Italy has
successfully established several public health and
screening programs that address this issue in the
primary care setting

Operational Elements: Donation; Transplantation Step 7: Increase donations and transplantations via
innovative strategies and policies

Italy has innovative split liver programs and is a leader in
developing novel perfusion techniques. The first
laparoscopic robot-assisted pancreas transplant was
performed in Italy in 2010

Training and Research: Research and Development;
Teaching, training, and Professional Development

Step 8: Plan for a system that supports growth Italy regularly collaborates in international training
programs and research opportunities and participates in
international organ exchange schemes
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infectious disease expert, a pathologist, an individual capable of
performing resuscitation, and an expert in clinical immunology
(23). In practice, the CNT is responsible for issuing the quality
regulations and guidelines and conducting safety checks while
the regional centers run quality assurance programs (10). The
Italian program adheres to international and European
standards (for example, 2010/S3/EU, which is the EU
directive on the quality and safety of organs for
transplantation) and has also taken the lead on several
safety-related initiatives via international collaborations
(i.e., Alliance O) (10, 23).

Operational Elements
Prevention

Step 6.Work to diminish risk factors that may ultimately lead to
the need for organ donation.

Many high-income countries are currently experiencing a
substantial change in population demographics. Currently, one
out of every five Italians are over 65 years of age (5). Prevention
of end-organ disease from cardiovascular risk factors is an
integral part of any solid organ transplantation system. The
prevalence of chronic kidney disease (CKD) is relatively lower
in Italy than in other European countries, with an estimated
prevalence of 5.7%–12.7% (24–26). By contrast, Italians exhibit
comparatively higher rates of CVD and smoking. The most
recent CArdiovascular risk in Renal Patients of the Italian
Health Examination Survey (CARHES) study estimates the
prevalence of CKD in men and women to be 7.5% and 6.5%,
respectively, with a higher prevalence of stages 1–2 than 3–5
(21). In 2016, the incidence of renal replacement therapy in
Italy was 144 pmp, which was higher than the European
average of 132 pmp (27).

Cardiovascular risk factors are also linked to the
development of hepatic and end-stage renal disease (ESRD).
The prevention of CKD is recognized by the Italian Ministry of
Health as a way to mitigate the development of interdependent
conditions that contribute to metabolic syndromes
(i.e., diabetes, hypertension, and CVD). Primary prevention
strategies in Italy are aimed at reducing all cardiovascular-
associated metabolic syndromes via strategies that include
the promotion of exercise and improved dietary choices.
Public health campaigns addressing this issue include
“Gaining Health: making healthy choices easy” (Prime
Ministerial Decree of 4 May 2007) and participation in the
World Action on Salt Program (21). Italy has also focused on
secondary prevention initiatives that may prevent the transition
from early CKD to ESRD, including renal screening and early
detection programs in patients who are at risk or are medically
frail.

Donation and Transplantation

Step 7. Increase donations and transplantations via innovative
strategies and policies.

Italy is an undisputed leader in DD. However, with the need
for organs currently outstripping the supply, no country should

ignore opportunities to increase the donor pool or the likelihood
of successful transplants.

To increase organ donations and transplantations, Italy’s
living donation program requires augmentation. In 2020, only
304 transplants occurred thanks to living donors in comparison
to over 3,000 transplants from deceased donation (28). High
living donor kidney transplant activity mainly occurred in three
centres (Padua and Bari, previously Pisa) whereas living donor
liver transplant activity was highest in Palermo, Rome and Milan
(28, 29). A consensus conference recommended focusing on the
following education activities: increase communication to
patients by primary care and community nephrologists, avoid
late referrals to specialists, reduce preconceptions about the
priority of living donations, increase educational interventions
in people with chronic kidney disease and clinicians who deliver
dialysis, and remove obstacles to donation (e.g., reducing
individual spending and increasing clinical follow up of
donors) (29). Certain regions have had difficulties
implementing all recommendations, resulting in the recent
launch of a pilot project educational campaign in collaboration
with the CNT, the Italian Society of Nephrology, and the National
Association of Hemodialysis-Transplant Dialysis (Associazione
Nazionale Emodializzati-Dialisi Trapianto) in vulnerable
geographic areas (30).

Italy has one of the largest split liver transplantation programs
worldwide. The CNT instituted a mandatory split liver policy in
2015 in partnership with the Italian College of Liver
Transplantation Program (31). Splitting a donated liver
expands the available graft pool for pediatric candidates while
maintaining sufficient liver tissue for transplantation in adult
candidates (32). Ongoing research will determine how to identify
candidates that are best suited for this procedure as well as the use
of recipient-donor matching procedures to improve outcomes.
Italy currently has the most liberal split liver eligibility policy; a
recent assessment revealed no increase in morbidity or mortality
associated with these protocols (31). Italy is also a leader in
research efforts to maximize potential split donations. This effort
is aided by a national transplant organization that invests in
organ-exchange networks, fosters collaboration between
pediatric and adult centers, and standardizes the training of
surgeons who perform split procedures (31).

Italy has also become a leader in novel perfusion techniques.
This is largely due to national DCD criteria which require a “no-
touch” period of 20 min; this is significantly longer than in most
other countries that mandate a 5-min interval during which an
individual is monitored before the declaration of death.
Historically, this has discouraged the use of DCD in Italy
due to concerns regarding the possibility that prolonged
warmth and ischemia will reduce the quality and viability of
the donor graft (14). However, in recent years, Italy has been
experimenting with strategies that might circumvent this
problem. In 2007, the first pilot project using normothermic
regional perfusion (NRP) was performed successfully on a
kidney transplant donor. Since that time, Italy has developed
protocols to procure healthy organs from uncontrolled DCDs
with the potential for prolonged ischemia. Various strategies
have been utilized to maintain organ viability and preservation,
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including machine perfusion, mechanical ventilation,
hypothermic oxygenated machine perfusion, and abdominal
NRP. Each hospitals funds these novel programs through
finances received from their region or may procure
additional resources through research or industry
partnerships. The use of these novel and innovative perfusion
techniques is balanced by the culture of safety in Italy. For
example, the Italian Society of Organ and Tissue
Transplantation (Società Italiana Trapianti d’Organo [SITO])
has issued cautious position papers regarding the use of
machine perfusion in liver transplantation. Although these
preservation techniques are still under development, the
initial results are promising and suggest that this may
ultimately be a useful way to expand the available organ
donor pool in Italy (33).

More than 40 Italian hospitals have transplant programs,
including 41 kidney, 22 liver, 11 lung, and 16 heart-dedicated
programs. There are also pilot programs dedicated to bowel,
pancreatic islet, hand, face, and uterus transplants (10). The use of
robotic assistance for transplant surgery was also pioneered in
Italy (34). The first laparoscopic robot-assisted pancreas
transplant was performed in 2010 at Pisa University Hospital
(35). The Milan criteria for liver transplantation for
hepatocellular carcinoma is another example of the ongoing
research and innovation activities currently taking place in
Italy. Italy has also been a leader in the clinical practice and
development of protocols for the use of organs with donor or
recipient infections, including human immunodeficiency virus
(HIV), Hepatitis C and most recently, COVID-19 (36, 37). The
innovations introduced in Italy benefit the transplant program by
improving both quality and efficiency, as well as highlighting the
potential for better outcomes. These efforts have helped to
establish transplantation as a pioneering field in Italy and thus
to focus attention and acquire resources from national health
authorities.

Training and Research
Teaching, Training and Professional Development

Step 8. Plan for a system that supports growth.
The CNT values ongoing development. Many opportunities

for sustaining progress are undertaken in conjunction with
international partners. Transplant coordinators receive bi-
annual training courses organized by the CNT (13).
Additional coursework that focuses on organ coordination
and improving communication skills are held regionally (13).
The CNT also hosts international donor-training courses in
conjunction with the University of Padua and Veneto Regional
Transplant Center that are designed to help transplant
surgeons gain mastery in organ procurement. This
coursework is endorsed by the European Society for Organ
Transplantation (ESOT) and the European Union of Medical
Specialists (UEMS) and is provided free of charge to successful
applicants (13).

The pioneers of the Italian Transplant Network established
close relationships with their Spanish colleagues early on during
the development of the transplant system. This collaboration
eventually developed into the South Alliance for Transplant
(SAT) network which facilitates knowledge sharing, training
collaborations, and expansion of the donor pool. In 2018,
Spain and Italy collaborated to perform the first live donor
kidney exchange in Southern Europe (38).

In addition to promoting national research advances in the
field of organ donation and transplantation, the CNT is also
actively involved in European and international research projects
and registries. The CNT engaged in bi- and multilateral
agreements for international organ exchanges beginning in the
early 2000s (10). In collaboration with the World Health
Organization, the CNT launched Project NOTIFY, which is “a
global interface for the vigilance and surveillance of substances of
human origin (39).” This initiative is designed to document

TABLE 4 | Structure of the Italian Transplant Network from the ISS website (3).

National transplant network

National National Transplant Center (CNT)
• Authority for the donation and transplantation of organs, tissues and cells
• Organization of training for transplant specialists
Permanent technical consultation for transplants
• Consultative body and prepares the technical and operational guidelines for the donation and transplantation of organs,

tissues, and cells

Regional Regional or Interregional Transplant Centers (CRT)
• Public structures that coordinate procurement, donation and transplant activities at the regional level and proceed with the

assignment of organs

Local Hospital Coordination
• Structures and clinical teams that ensure the immediate communication of donor data to the CRT and CNT, coordinate

the administrative documents relating the withdrawal operations, take care of relationships with donor families and collect
data on transplants

Withdrawal Facilities
• Public health facilities where organ, tissue and hematopoietic stem cells are collected for transplantation purposes
Transplant Structures
• Public hospitals with authorized transplant teams
Tissue Institutes
• Tissue banks to process, conserve, store and distribute human tissues and cells
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adverse events and reactions to improve donor and recipient
safety. Italy is one of the few countries that publishes all
transplant data as part of the effort to maintain full
transparency in organ allocation and management (40).
This process is facilitated by a fully-functional registry that
collects activity data on organ donation, retrieval, and
transplantation. Data focused on follow-up of all transplant
recipients are also collected. The process also includes a
reporting system that is used to document serious adverse
events and reactions (3).

DISCUSSION

This paper aimed to highlight our current understanding of
the critical components contributing to the success of the
Italian organ donation and transplantation program. This
objective was achieved by referring to a system-level
conceptual framework and validating our findings by
seeking input from subject matter experts. The results are
presented as eight steps (summarized in Table 3) that were
designed to demonstrate the most important aspects of a
successful organ donation and transplantation program.
However, this presentation may to some degree conceal
the true complexity involved in building a successful
program.

In addition to these eight steps, two additional important
points arose from this case study. First, the messages conveyed
when constructing and implementing a transplant system must
be simple and comprehensible. A common language and
direction are vital when communicating with individuals from
diverse disciplines and backgrounds, including individuals tasked
with governing a transplant system and extending to those who
carry out donor activities at the local level. Second, each step must
be supported by a broad range of sustainable actions, staffing,
initiatives, and resources. For example, while altruistic donation
and transplantation became part of the national culture in Italy
because of an initial emphasis on a tragic story, constant
repetition through campaigns and decades of positive
relationships with the media will be needed to maintain
transparency and goodwill throughout. It is also important to
recognize that many of these steps are interconnected. For
example, organ donations cannot become accepted as part of
the normative culture in the absence of critical infrastructure,
including databases and registries that simplify the processing of
becoming a donor.

Although alluded to throughout this paper, within the
successes of the Italian organ donation and transplantation
system, there are notable regional differences whereby the
system must be improved for equity and efficiency gains.
These activity differences by region are substantial as reported
by the 2020 Annual Activity Report (28). For example, the rate of
effective donors was highest in the Valle d’Aosta region
(47.7 pmp) and lowest in the Basilicata region (5.3 pmp).
Differences in donation refusal rates and ICU capacity are
briefly mentioned, but there are also variations in
procurement rates, number of transplant programs for all

types of tissues, consent for on donation, among others (28).
Of concern, northern regions appear to consistently have
better indicators for all organ donation and transplant
activities than southern regions. These regional
differences are not limited to transplant activities;
geographical inequity has been a longstanding issue in
Italy with the more affluent north leading the way in bed
capacity, advanced medical equipment, health and
community care resources and citizen health outcomes (5,
6). While a thorough analysis of interregional inequity is
outside of the scope of this paper, for organ donation and
transplantation, these inequities result in some regions being
unable to effectively apply the best practice standards
recommended by the CNT and this impacts accessibility
of transplants for specific populations.

As there are many limitations to the targeted literature
review methodology, the scope of this paper must be clear. At
each step of this process, from the methods through the data
analysis, our purpose was to identify lessons from the Italian
transplant system that could be applied to new and
developing national organ donation and transplantation
systems. A targeted literature review reinforced by expert
opinions was deemed to be the best approach to achieving this
aim. However, we recognize that this approach to data
collection and analysis is prone to bias and we appreciate
the uncertainty regarding our conclusions and the ability to
apply them in other unique settings. Despite these issues, we
believe that this approach was the most feasible way to
assemble information that spanned multiple different
sectors, including (but not limited to) clinical medicine,
public policy, ethics, and media relations. Taken together,
our findings provide a starting point for future research into
the development of organ donation and transplantation
programs.

Notably, the transplant literature rarely discusses the outcomes of
transplant programs (i.e., statistics associated with donations and
transplants) as the consequence of well-conceptualized and carefully
developed and implemented coordination efforts at the systemic
level. This paper, together with the other case reports included in this
series (41–45) will to some extent address this knowledge gap as they
provide new insights on how one might conceptualize the elements
required by a developing national organ donation and
transplantation system.
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The Republic of Croatia is a global leader in organ donation and transplantation despite
having fewer resources and more modest healthcare expenditures than other countries in
the European Union. The results of an extensive literature review were combined with
expert input in an iterative multi-step data collection and evaluation process designed to
assess trends in Croatian organ donation and transplantation and identify key elements,
policy changes, and drivers of the system that have contributed to its success. Multiple
sources of evidence were used in this study, including primary documents, national and
international transplantation reports, and insights from critical informants and content
experts. The results highlight several key organizational reforms that have substantially
improved the performance of the Croatian transplant program. Our findings emphasize the
importance of strong central governance led by an empowered national clinical leader
acting under the direct auspices of the Ministry of Health and a comprehensive and
progressive national plan. The Croatian transplant system is notable for its integrated
approach and efficient manner of managing scarce health resources. Collectively, the
results suggest that Croatia has become nearly self-sufficient due to its systematic
implementation of the guiding principles for organ donation and transplantation.

Keywords: organ donation, organ transplantation, transplantation policy, transplant system, Croatia

INTRODUCTION

Despite a relatively poor economy compared to other European Union (EU) member states and a
12% reduction in its gross domestic product since the 2008 worldwide economic crisis (1), Croatia
has become a global leader in organ donation and transplantation. In 2018, Croatia had the highest
rate of deceased donations after brain death (DBD) worldwide, reported at 40.24 per million
population (pmp). Total deceased donations in Croatia were second only to those recorded in Spain
(which also supports a robust donation after circulatory death (DCD) program). Croatia ranks sixth
overall for total transplant activity worldwide (2).

This study aimed to determine how Croatia, which is a small country with modest resources,
became a leader in organ donation and transplantation. Our goal is to provide information that may
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be useful for countries with similar resource constraints that
nonetheless wish to improve their transplant systems. We
intended to assess trends in transplantation and organ
donation from 2000 to 2018/2019 (i.e., before the onset of the
COVID-19 pandemic) and identify key elements, policy changes,
and drivers of the Croatian transplantation system that have
contributed to its success. Table 1 provides an overview of key
statistics on the Croatian healthcare system and population
health status, including health spending per capita, public
versus private health expenditure and number of people on
renal replacement therapy.

MATERIALS AND METHODS

Three main sources of evidence were used to develop this case
study. First, a targeted narrative literature review was conducted
based on the guidelines provided by the conceptual framework
developed by Johnston-Webber et al. (6). The literature searches
focused on publications listed in the Medline and Web of Science
databases. We identified peer-reviewed publications using
combinations of the keywords “organ donation and
transplantation” and “Croatia.” While the search was not

limited by year of publication, we excluded publications
published in languages other than English or Croatian. We
also performed hand-searches of the references listed in the
original selections based on their relevance to study objectives
and areas identified by the aforementioned conceptual
framework. An additional search of grey literature provided
additional important information; this information was located
by searching Google Scholar, government websites (the Croatian
Ministry of Health), and websites of key international organ
donation and transplantation organizations. Critical documents
were retrieved, including guidelines and resources relevant to
Eurotransplant, the South-Eastern Europe Health Network
(SEEHN), the European Directorate for the Quality of
Medicines & Healthcare, and the Global Observation on
Donation and Transplantation (GODT).

We also collected evidence from a panel of international
experts in healthcare systems policy and transplantation. The
findings from the literature review were initially compiled by one
researcher (JM) and were then modified via an iterative process
following rounds of written and verbal feedback from the expert
panel; this included the involvement of the National Transplant
Coordinator (NTC) (also an author) providing leadership and
feedback throughout. In addition to providing feedback on our
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findings, the experts also suggested additional resources or
documents that might be included in the text.

This approach to the collection and synthesis of data was
designed to provide a holistic overview of the Croatian organ
donation and transplantation program; information from both
quantitative and qualitative sources was included. Therefore, in
addition to efforts to assess quantitative trends in key transplant
indicators, the subjective experiences of people who worked in (or
closely with) the Croatian transplantation system were also
considered. The analysis was designed to include all factors
that may have had an impact on the performance of the organ
donation and transplantation program. The analysis focused on
structures, processes and distinctive features of the system
corresponding to domains of the framework, rather than
performance in relation to health outcomes or health system
goals.

The findings were organized and coded based on the conceptual
framework generated by Johnston-Webber et al. (6). The essential
building blocks of an organ donation and transplantation program are
depicted in Figure 1. The tables in the Results section are color-coded
tomatch the conceptual framework. Similar to the data collection, this
information was generated in multiple steps following an iterative
process in which the essential building blocks of this conceptual
framework were used to guide the organization of the findings that
were pertinent to the Croatian system. The results were collated and
verified based on findings from earlier sources of evidence. We also
validated our findings in consultation with key informants and
content experts who assisted us in eliminating any inconsistencies
or misrepresentations. The results are presented based on critical
research objectives and categorized according to the relevant essential
building blocks.

RESULTS

Context and Trends Identified in the
Croatian Transplant System
A brief historical review will provide insight into the gains
made by the Croatian transplant system (7). Croatia, formerly
part of Yugoslavia, had an early interest in transplantation
dating back to the 1970s. However, years of political and
economic turmoil culminating in the Homeland War
(1991–1998) precluded the organization of an effective
organ donation and transplantation program. After the
Homeland War, Croatia was left without adequate
management capacity and had no national transplant or
donation organization nor any vestiges of an evidence-based
organ donation system. The transplant program at that time
relied on outdated legislation. At that time, organ donation
occurred only sporadically rather than as a routine part of
clinical hospital practice. This ultimately resulted in a severe
shortage of organs that could be used for transplantation (8).
At the turn of the century, Croatia lagged far behind many
other countries with respect to the number of organ donations
and outcomes (Figure 2). To address these unmet needs and
overall patient dissatisfaction, in 1998 the Ministry of Health
issued an instruction designed to increase the frequency of

organ donation, with priority given to organ donations from
the deceased (8). One year later (1999), the Croatian
Parliament passed a resolution that encouraged organ
transplantation. As an adjunct to the National Transplant
Organization (NTO), the ministry appointed an NTC who
was charged with providing leadership and guidance in
implementing the necessary reforms. This action
represented a critical turning point for the development of
a sustainable organ donation and transplantation system in
Croatia, as it facilitated the successful implementation of new
policies under the leadership of the NTC via a series of
organizational measures that strengthened the organ
donation and transplantation system.

As a result, Croatia has experienced a continuous
improvement in its transplant system (Figure 3) (8). While
Croatia is currently an undisputed global leader in DBD
transplants, very few donations after circulatory death or
living donations have been recorded since 2000 (9).
Nonetheless, compared to European and global aggregated
data for 2019, Croatia remains within the top 15 countries for
transplant activity in terms of the number of organs and the
number of patients transplanted pmp (10).

Key Elements and Policies Leading to
Transplant Reform
The following sections highlight important components that have
led to the success of the Croatian organ donation and
transplantation program. Table 2 shows key elements, policies,
and drivers which have led to the reform of the national organ
donation and transplantation program in Croatia arranged
according to the conceptual framework and essential building
blocks of an organ donation and transplantation program as
described by Johnston-Webber et al. (11). Table 2 also highlights
some features that need improvement. The information to follow
is a narrative summary of several elements believed to be of
particular significance.

Enabling Elements
Government: Political Support, Funding, Long-Term
Commitment and Key Legislation
The first legislation focused on DBD donation in Croatia was
enacted in 1982. This legislation was instrumental in setting
normative expectations for DBD. The concept of a “soft opt-out”
approach with consent for organ donation as the default option has
been in place since 1988 (7, 13). New legislation (the Transplant Act)
that was adopted in 2004 preserved the soft opt-out approach while
adhering to the principles of the Declaration of Istanbul and
Convention on Human Rights and Biomedicine (8, 14). In 2012,
this legislation was harmonized with the requirements of the EU as
specified in Directive 2010/53/EU which defined the quality and
safety of human organs intended for transplantation, and Directive
2012/25/EU which focused on the exchange of human organs
intended for transplantation between members states (14). There
was no specific consideration of DCD in this set of legislative
reforms. Thus, Croatia continues to rely on DBD donors alone
pending any future reform efforts (9).
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The aforementioned legislation was instrumental in the
development of a strong and unique form of central transplant
governance that was suitable for the geography and population size
of Croatia. Until 2019, the National Transplant Program was under
the jurisdiction of the Directorate of Transplantation and
Biomedicine within the Ministry of Health of the Republic of
Croatia (MZRH) (15). In 2019, the Ministry underwent an
internal reorganization. As a result, decision-making and
operational management of the transplant system became
significantly less efficient and thus more difficult. Disruption of
the governing structure, most notably during the pandemic crisis,
had a negative impact on donation and transplantation rates. The
observed 35% reduction in the 2019 donation rate was unlikely to be
fully attributable to the pandemic as itmay also be partially explained
by the transition to a less effective administrative management
model. Despite these concerns, Croatia remains an example of a
unique, successful, and sustainable transplant system with highly
effective centralized nationalmanagement and leadership and strong
partnerships with critically-empowered professionals and teams.
This integrated model of a centralized and nationally-guided
transplant system may have been established deliberately as a
logical choice for Croatia, given its small geographical size,
relatively homogeneous population, and limited human and
financial resources.

The NTC in alliance with key donation personnel and
transplant teams has played a significant role in building a
sustainable transplant system.

The NTC started work in 2000 using all available legal
instruments and authority of theMinistry to achieve the
programme goals set forth and to introduce necessary,
often "painful" changes within the health system (7;
p. 56).

Building and Maintaining Public Support and Trust in
the System
Soft opt-out legislation combined with effective public awareness and
media campaigns has fostered a favorable attitude toward donation as

embedded in the principle of civil solidarity and responsibility. The
Ministry of Health, the Croatian Donor Network, the Croatian
Transplant Association, and the Croatian Society of Nephrology,
Dialysis, and Transplantation all work together to promote ongoing
national campaigns, donor card promotions, and continuous
educational activities (Table 2) (8). The first coordinated national
public awareness campaign was launched in 2005 (7, 16). The
following year, the Parliament of Croatia instituted a National
Donor Day. Similarly, European Donor Day has been celebrated
in Croatia since 2010 with press conferences, expert panels, and
events designed to increase general public awareness of organ
donation (15, 16). Organ donation is perceived as an altruistic
and generous act in Croatia and is generally supported by the
country’s religious communities (8).

Structural Elements
The National Transplant Organization
Staffing and Structure
Early reform measures were aimed at promoting and optimizing
deceased donation in all critical care facilities. Initially, the
transplant program in Croatia relied primarily on the work of
a few exceptional individuals. In 2000, the Ministry of Health
established the NTC which was assigned the crucial role of
driving the development of a sustainable national organ
donation and transplantation program in accordance with the
highest professional and international standards of practice.

The NTC has been instrumental in strengthening hospital
capacity for organ donation (particularly for deceased donation)
by providing additional medical education via a training program,
systematic monitoring of performance, and round-the-clock
professional and logistical support (8). The NTC provided the
support and leadership necessary for the harmonization of
legislation with international standards (i.e., directives from the
EU, the World Health Organization, and the Council of Europe).
The NTC also established a national system for monitoring hospital
performance, modifying the funding model, and negotiating and
preparing for international cooperation and ultimately membership
in Eurotransplant (7, 8).

TABLE 1 | Health system financing and population health in Croatia: key statistics.

Healthcare system References

• Mandatory health insurance with healthcare financed by the Croatian Health Insurance Fund (Hrvatski zavod za
zdravstveno osiguranje or [HZZO])

(3)

• Health spending per capita, 1392 EUR; EU average, 3523 EUR (3)
• Health spending as a percentage of the GDP, 7.0%; EU average, 9.9% (3)
• Public spending as a percentage of the total healthcare expenditures, 81.9%; EU average, 79.7% (3)
• Out-of-pocket payments as a percentage of total healthcare expenditures, 11.5%; EU average, 15.4% (3)
• Percentage of the population reporting an unmet need for medical care, 1.4%; EU average, 1.7% (3)

Health status

• Percentage of the population over 65 years of age, 21.0%; EU average, 20.6% (3)
• Life expectancy, 77.8 years; EU average, 80.6 years (3)
• Percentage of adults that smoke daily, 22%, OECD average, 16.5% (3, 4)
• Percentage of adults that binge drink alcohol, 16.6% (3)
• Percentage of adults that are overweight or obese (BMI >25), 23%; OECD average, 56.4% (3, 4)
• Fraction of patients maintained on renal replacement therapy, 622 (5)

EUR, euro; EU, European Union; OECD, Organization for Economic Co-operation and Development; BMI, body mass index.
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In addition to providing strong national governance, Croatia
has also adjusted the profile and roles of key donation experts
who were assigned the role of transplant coordinators to support
these initiatives (16). Hospital Transplant Coordinators (HTCs)
selected from the most experienced intensive care professionals
undergo extensive national or international training to support
their important roles in the Deceased Organ Donation Pathway.
The commitment of the HTCs to deceased donation and their
involvement in this pathway have provided critical support for
the sustainable increases in donation rates reported by many
Croatian hospitals (7). The HTCs have had a particularly
important role in advocating for and promoting hospital
practices that consider organ donation as an integral
component of end-of-life care (7, 8).

Much of Croatia’s success may be attributed to the shared
vision and efforts of the professionals involved in this pathway as
well as the integrated approach that encompasses both national

governance and hospital-based initiatives designed to address all
essential components of organ donation and transplantation
systems. In addition to the crucial role of the NTC and
transplant coordinators, it is critical to recognize the
contributions of intensive care teams who also provided strong
support for organ donation. The efforts of these individuals were
supported by transplantation and tissue typing teams. Together,
these groups formed a solid foundation and represented key
pillars of the modern Croatian transplant system.

International Collaborations
One of the NTC’s strategic goals for reform was to develop
international collaborations to address the needs of the most
vulnerable groups of patients. An international effort focused on
high-urgency liver transplants was initiated in 2004 and 2005 via
a collaboration with the Italian Transplant Network (Centro
Nacionale Trapianti).

FIGURE 1 | A conceptual framework for evaluating national solid organ donation and transplantation programs.
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FIGURE 2 | Critical events in the history of organ transplantation in Croatia.

FIGURE 3 | Deceased donation in Croatia from 2000 to 2019 (11). The colored bars indicate the absolute number of deceased donations; the filled circles indicate
the donation rate (number per million population [pmp]).
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TABLE 2 | Key elements and policies that have led to reform of the national organ donation and transplantation program in Croatia, as reflected in domains of the conceptual
framework described by Johnston-Webber et al. (11).

Framework domain Key features Details

Enabling Elements: Government: Political
Support, Funding, Long-Term Commitment

Full political support, funding, and long-term commitment • Government-led initiatives began in 1998 with a program
designed to increase the frequency of organ donations

• The government provided sufficient jurisdiction to the
National Transplant Program enabling it to implement
change

• The government also committed financial resources to this
issue (e.g., central reimbursement models for donation and
transplant activities)

See Figure 2 for additional government-supported reforms

Enabling Elements: Government: Key
Legislation

Legislation implemented early on in the process of transplant
reform served to reset societal expectations. This included
strong DBD legislation but gaps in DCD legislation

• Early “soft” opt-out legislation (since 1988)
• Renewal of support in 2004 via the Croatian Transplant Act
• Adoption of EU quality and safety standards in 2012
• Legislation currently does not support donation after

circulatory death

Enabling Elements: Building and Maintaining
Public Support and Trust in the System

Coordinated messages and inter-agency collaboration • Continuous national campaigns, donor card promotions,
and educational activities

• Collaborations among representatives of national bodies
(transplant, nephrology, and others)

Structural Elements: The National Transplant
Organization (NTO)

Centralization and coordination of all aspects of donation
and transplantation. Championing donation by clearly
designated and expert clinical leadership

• Unique governing structure; the National Transplant
Program is part of the Department of Transplantation and
Biomedicine under the auspices of the Ministry of Health

• Empowerment of an NTC and team (1999)
• Efforts to join an international organ exchange scheme

were among the early objectives of the comprehensive,
long-term plan

• Success was achieved via an initial focus on diagnosing
brain death before moving toward an organ donation
agenda

• The National Transplant Office (NTO) is available to provide
support at all times and uses creative ways to ensure
adequate staffing (i.e., medical students)

Structural Elements: Infrastructure Improvements made to immunology and histocompatibility
facilities

• Two fully accredited tissue-typing laboratories were
established

Structural Elements: Reimbursement of Staff
and Facilities

Reimbursement by the state budget fosters local hospital
participation

• Reimbursement from a special state budget rather than
hospital funds

• Adopted Transplant-related Diagnosis Related Groups

Structural Elements: Quality Standards and
Continual Quality Improvement

The strong emphasis on quality improvement is provided in a
helpful rather than punitive manner

• External audits and health inspections were established at
major hospitals to assess the reasons underlying donor
loss

• Frontline feedback converted inspections into educational/
supervisory opportunities overseen by transplant experts.
This has boostedmorale and themotivation to revitalize the
organ donation and transplantation program

• An official quality assurance program was established. This
motivated efforts to meet the international criteria required
to join Eurotransplant (2009)

Structural Elements: Registries, Databases,
and Information Technology

Strengthened by efforts to join an international transplant
organization

• Participation in Eurotransplant necessitated an upgrade of
information technology and resulted in increased
investment in the structure and transparency of transplant
waiting lists and organ registries

Operational Elements: Donation Clearly defined the role(s) of key donation personnel
mandated in all public hospitals

• Critical point persons or teams overseeing donations were
established (a total of 32, one in each of the public
hospitals)

Operational Elements: Deceased Donation Leader in DBD See Figure 3
DCD needs Improvement • Currently, there are no DCD donors. This is a potential area

for growth

(Continued on following page)
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In 2006, once all the key pillars of a successful transplant
program had been achieved (e.g., a donor rate above 10 pmp,
an around-the-clock central service, and tissue typing
laboratory accreditation), the NTC approached the
Eurotransplant Board of Management and commenced the
negotiation process for membership in Eurotransplant. In
2007, once additional improvements and harmonization
with international standards had been achieved, Croatia
joined Eurotransplant. This was understood to be a critical
step toward achieving quality and excellence, particularly in
the fields of immunogenetics (7, 13), organ allocation, and
utility of donated organs (7). Membership in Eurotransplant
was also viewed as a means of increasing the public trust in the
integrity of the Croatian national transplant program. This
action had the additional indirect effect of motivating the key
donation personnel, most notably critical care teams:

Namely, the loss, i.e. rejection of "marginal" organs as
unacceptable or even rejection of good quality
organs, used to be a "privilege" of our transplant
centres, which often resulted in revolt and
dissatisfaction of hospital transplant coordinators.
In what was no doubt an attempt to find "ideal"
organs for their recipients, transplant teams often
rejected marginal organs, as unacceptable, even in
times of organ shortage. Upon joining
Eurotransplant, this practice as a result from a
"monopolistic" position and lack of competition (in
cases where only one transplant centre existed) and a
lack of any kind of supervision over ethical

justification of such decisions, almost completely
disappeared (7; p. 64).

As more organ donations materialized, it became easier to
manage the waiting list. Patients on waiting lists were also
provided with better screening, organ matching, and pre-
operative evaluation, all of which resulted in better transplant
outcomes (7).

Reimbursement of Staff and Facilities
As part of the overall effort to counteract the lack of financial
resources, the limited number of appropriately-trained health
professionals, and inadequate salaries associated with the
donation and transplantation program in individual
hospitals, new reimbursement schemes were adopted.
Beginning in 2006, compensation for organ donation was
provided by a special state budget; this ensured that the
process involved no financial burden to local hospitals. The
cost of the transplant evaluation, assessment, procedures, and
operations are paid through Diagnosis Related Groups
formulated by HZZO (7). On average, the
70,000–350,000 HRK (Croatian kuna) reimbursement for
transplantation (depending on the complexity of a given
procedure) is paid directly to the transplant center. Each
donor hospital receives 40,000–55,000 HRK to cover the
costs of donor recruitment, preparation, and organ retrieval
(7). This reimbursement strategy has successfully promoted
organ donations at smaller hospitals without transplant
programs and has promoted the identification and support
of potential donors.

TABLE 2 | (Continued) Key elements and policies that have led to reform of the national organ donation and transplantation program in Croatia, as reflected in domains of the
conceptual framework described by Johnston-Webber et al. (11).

Framework domain Key features Details

Operational Elements: Live Donation Needs improvement • From 2000 to 2019, there were between 3 and 20 LD
kidney transplants and 0–4 LD liver transplants per
year (10)

Operational Elements: Transplantation Above average for population size but relies on international
collaborations for specific populations. Clearly defined roles
have been established for transplantation

• 2018: Sixth globally for all transplant procedures (84.05
pmp) (12) and third globally for heart transplants (8.81
pmp) (12)

• From 2000 to 2019, there were no lung transplants or small
bowel transplants (10)

• Pancreas transplants were performed at a rate of 1–14 per
year

• Transplant program directors/teams have been
established (a total of five, all assigned to university
hospitals where the procedures are performed.)

Training and Research: Teaching, Training,
and Professional Development

There is a strong emphasis on training and experience • Highly-skilled intensive care physicians provide critical
support for donation programs

• Strong emphasis on internationally- recognized training

Training and Research: Scientific Societies
and Professional Organizations

International collaborations • Involvement in multiple international transplant
organizations to maintain standards and high-quality
training

Leadership of others • Bilateral agreements provide more access for specific
groups in need of transplants

• The Croatian Model has become a leader in the South-
Eastern Europe Health Network (SEEHN)
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Quality Standards and Continual Quality
Improvement
Accountability mechanisms were established early on during this
process and include audits and expert supervision. The design of
these interventions was based mainly on current methods of
health inspection and the Spanish donor quality assurance
program. The first external audits and inspections were
conducted in 2003 in a selected group of larger hospitals. The
goal of these activities was to gain some understanding of the
actual rate of brain death and the specific reasons underlying
donor loss. This initial approach was upgraded and improved
several times since then. A more systematic quality assurance
program for DBD donors was introduced in 2009 that included
annual desk-based audits. Depending on inspection capacities,
on-site audits are conducted every 2 years to assess the
performance of deceased organ donation processes. The
inspection commission includes a health inspector, the NTC,
and selected prominent HTCs. These inspections focus
increasingly on educational and motivational strategies, as this
method is preferred by the hospital staff. This “soft” approach to
quality assurance helps to motivate the staff regarding the
implementation of positive change and toward eliminating
previously-identified gaps in the deceased donation pathway
(7). Transplantation outcomes are assessed separately in each
transplant program via regular audits of transplant centers at
two-year intervals.

Remaining Challenges
The Croatian organ donation and transplantation program has
achieved undeniable success. Croatia has contributed to a
regional initiative and provides technical assistance designed to
promote the development of sustainable transplant systems in
neighboring South-Eastern European countries, including Serbia,
North Macedonia, Moldova, Bosnia and Herzegovina, Romania,
Bulgaria, Montenegro, and Albania). The results of this
collaboration, which was spearheaded by the Croatian NTC’s
Regional Health Development Centre on Organ Donation and
Transplant Medicine, show that these countries have all
experienced improvements in their organ transplant activities
(2011–2015) (17). However, it is important to recognize that one-
third to one-half of the donations in several of these countries are
from DCDs and LDs.

The gaps in the Croatian program are delineated by the
framework approach. At this time, there are no DCD donations
in Croatia and very few from LDs (Table 2). To enlarge the donor
pool, Croatia is considering the development of a controlled DCD
(cDCD) program (17). While the Croatian organ donation and
transplantation program currently has the infrastructure that would
be needed to implement this type of program, it will require
additional staff training and a proper legal framework. These
components are currently in development (17).

There is always work to be done to maintain public trust in the
system and willingness to donate. According to the latest
Eurobarometer survey on organ donation, Croatia is above the
European average for knowledge of national regulations
regarding organ donation and transplantation, and of

discussing human organ donation (18). Croatia (53%) is
almost at the European average (55%) for willingness to
donate own organs. One explanation for positive donation
sentiment is that Croatia is a very homogenous country with
90.4% of the population being Croats, 95.6% of the population
identifying Croatian as their mother tongue and ~ 91.4% being
Christians (the vast majority Catholics) (19). This offers an
advantage when it comes to building a pro-donation attitude
in society and when it comes to approaching families for
donation. However, compared to 53% of Europeans, only 45%
of Croatians would be willing to do donate a family member’s
organs. Reasons not to donate a family’s organs include above
average fears of manipulation of the human body (18). A larger
proportion of Croatians did not have a reason for unwillingness
to donate, suggesting an opportunity for initiatives building trust
(described above) with the general population (18).

DISCUSSION

This review summarizes the key aspects of the Croatian
transplantation system and has highlighted factors that have
contributed to its remarkable success. The results of our
evaluation are presented with reference to a comprehensive
framework that includes system-level elements that are
essential for a successful organ donation and transplantation
program (6). The case study specifically highlights several
components that are of particular importance to the Croatian
program. These include landmark legislation, central
reimbursement for organ donation and transplantation
activities, ongoing public awareness campaigns, and
recruitment of skilled intensivists to serve as critical donation
personnel. Croatia has achieved success with a unique model that
includes strong central governance and the appointment of an
empowered national clinical leader whose role is overseen directly
by theMinistry of Health. In 2007, Croatia realized its ambition of
joining Eurotransplant. To meet these requirements, Croatia
needed to strengthen several features of its donation and
transplantation program, including factors involved in its
infrastructure, registries, and processes.

There remain large gaps in transplantation research at the
systems level, particularly with respect to the complex
relationships between politics, legislation, and public opinions
regarding organ donation and transplant activities. A more
complete understanding of these system-level relationships may
help us to understand why one transplant program has
succeeded while others have failed. The use of a comprehensive,
systems-level framework such as the one employed here (11) may
help to identify specific areas of strong versus poor performance. Our
findings present considerations that may be useful to countries that
are similar to Croatia in terms of population size and/or financial
resources. Croatia is an excellent example of how a small and poorly-
resourced country can achieve success in organ donation and
transplantation. Our evaluation offers a wealth of information
and potential strategies that might be utilized to transform a low-
performing into a high-performing program.

Transplant International | Published by Frontiers May 2023 | Volume 36 | Article 110119

Mah et al. Donation and Transplantation: Croatia

65



This paper builds on previous publications that describe the
Croatian organ donation and transplantation model and actions
taken that have boosted donation rates (7, 8, 20). However, this
analysis is unique because it is the first to explore aspects of
governance and policy that might be adapted for use by other
nations seeking to develop transplant systems. A major strength
of this paper is that the findings were based on multiple sources of
information and thus captured a holistic, detailed picture of the
system in a real-life context.

We recognize that there are limitations to the chosen
methodology. Of note, we understand that the evidence
provided may be difficult to generalize and that our findings
may not apply to all other contexts and situations. We believe
that these concerns are somewhat mitigated by our approach to
data collection and analysis, including the use of a conceptual
framework and validation of our findings by subject matter experts.
We do recognize that the potential bias introduced by these experts
may also be a limitation of this work and that their views may not
be relevant to all transplant situations. However, given the
significant gap in the literature on the nature of successful
transplant systems, we hope that these findings, together with
the contributions of other reviews in this series, contribute to future
research in this area. Additional comparative research focused on
the transplant systems in other countries helps to strengthen our
understanding of the factors identified as crucial to successful
organ donation and transplantation programs. This information is
provided by several other papers in this series (21–25).

We were unable to locate full information for several of the
domains identified in the conceptual framework. For example,
efforts designed to prevent the need for an organ transplant are
largely outside the purview of the Croatian organ donation and
transplantation program. Likewise, we found very little
information that addressed post-transplant follow-up in Croatia
or the barriers preventing DCD or LD. However, the use of the
framework was helpful as it permitted us to identify these areas as
subjects for future research and quality improvement initiatives.

In summary, the Croatian experience demonstrates that
countries with relatively modest resources can successfully build
world-class organ donation and transplantation systems. Effective
processes identified in this study include strong central governance
as well as effective leadership at both the political (government and
legislation) and clinical (champions and key donation persons)
levels. Additionally, the act of joining an international organ
exchange scheme helped to guide the transformation process
and drive improvements in program quality.
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Transplantation in the
United Kingdom: Good Governance is
Key to Success
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The United Kingdom (UK) supports a highly successful organ donation and transplantation
program. While the UK originally had one of the lowest organ donation rates in Europe,
sustained reforms have resulted in steady improvement. Of note, the UK nearly doubled its
rate of deceased donations between 2008 and 2018. In this report, we present a case
study of the UK organ donation and transplantation program as an example of a complete
system with sound and inclusive governing structures that are strongly integrated with
critical programs focused on training and research. This study was based on an initial
targeted review of the literature led by a UK expert that included guidelines, national
reports, and academic papers. Feedback solicited from other European experts was
incorporated into our findings via an iterative process. Overall, the study highlights the
stepwise evolution of the UK program that ultimately became successful largely due to
ongoing collaborative efforts carried out at all levels. Centralized coordination of all aspects
of the program remains a key driver of improved rates of organ donation and
transplantation. The designation and empowerment of expert clinical leadership have
helped to maintain focus and promote ongoing quality improvement.

Keywords: organ donation, organ transplantation, transplantation policy, United Kingdom, UK

INTRODUCTION

Although the United Kingdom (UK) spends considerably more on healthcare than some of the other
European countries with successful organ donation and transplantation programs (e.g., Croatia,
Portugal, and Spain (1–3)), it has only recently achieved success in this field. In the early 2000s, the
rate of organ donation in the UK was among the lowest in all of Europe. However, largely as a result
of a series of reforms that were instituted during the past two decades, organ donation rates in the UK
have been increasing steadily. The deceased donation (DD) rate in the UK increased from 13 per
million population (pmp) in 2008 (4) to 24.2 pmp in 2018/19 (5).

This paper outlines the key features of the UK solid organ donation and transplantation program.
We will highlight the factors that have contributed to the near doubling of its DD rate, which has
significantly reduced the number of patients awaiting transplants. We intend to (1) assess recent
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trends in organ donation and transplantation and (2), describe
the critical features and developments that promoted positive
change in the UK.

Table 1 provides an overview of key statistics regarding the
UK healthcare system and population health status, including
health spending per capita, key health factors of relevance to
organ failure and the number of people on renal replacement
therapy.

MATERIALS AND METHODS

Our study of the UK organ donation and transplantation
program began with a narrative review of the literature. The
searches for this review were conducted using combinations of
the keywords “organ donation and transplantation” and
“United Kingdom.” We retrieved several key documents and
resources that were relevant to the national organ donation and
transplantation system, including those that examined current
legislation in the UK.We also performed thorough searches of the
comprehensive websites maintained by the National Health
Service Blood and Transplant (NHSBT), the UK’s National
Transplant Organization (NTO), and the Human Tissue
Authority (HTA), as well as related bodies and institutions,
including the British Transplantation Society. References were
hand-searched to obtain more detailed information. Keywords
that were directly relevant to the major issues identified were used

to perform a more focused review of the literature. This second
review targeted databases that included Medline and Web of
Science; internet search engines (e.g., Google Scholar) were also
used to retrieve relevant peer-reviewed papers from the academic
literature. The searches were not limited by year of publication,
although papers written in languages other than English were
excluded from further consideration. One researcher screened the
titles and abstracts of these papers and identified those that were
directly relevant to the objectives of this study. The reference lists
of papers in this second set were also hand-searched for
additional source material. This approach also facilitated the
retrieval of relevant items from the grey literature, including
international reports and reviews.

The next stage of the process was performed in consultation
with a panel of international experts in organ donation and
transplantation, including one expert from the UK. The case
study was built according to the domains and elements included
in the conceptual framework described in Johnston-Webber et al.
(9) that featured the essential building blocks and goals of an
organ donation and transplantation program (Figure 1). The
expert panel provided feedback via an iterative process and
reviewed consecutive drafts of the case study until all were
satisfied that the findings presented were complete and
accurate. The experts also suggested relevant resources that
might supplement those identified by the aforementioned
targeted review. The analysis focused on structures, processes
and distinctive features of the system corresponding to domains
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of the framework, rather than performance in relation to health
outcomes or health system goals.

The results presented below are consistent with the conceptual
framework and represent a selection of the key features of the UK
program that are relevant to our research objectives.

RESULTS

The UK organ donation and transplantation program has evolved
in a step-wise fashion over a comparatively long period of time.
Although many challenges remain, the developments in the UK
highlight overall success with respect to this endeavour. These
accomplishments are the result of many years of tireless
campaigning, public engagement, legislative changes, system
reviews, adaptation, and targeted reorganization. Several
decades of sustained and coordinated efforts from all parties
concerned have contributed to this achievement. Of note, there
are currently considerable differences with respect to the
organization, provision, and delivery of care by the NHS
between the four UK jurisdictions (i.e., England, Scotland,
Wales, and Northern Ireland). However, since 2005 a single
organization, the NHSBT, has taken on the responsibility of
coordinating and promoting organ donation and
transplantation throughout the UK. The information presented
in Table 2 provides a timeline and brief historical overview of the
development of the UK program.

Trends in Organ Donation and
Transplantation in the UK
Prevention of organ failure is currently a priority in the UK; this
may contribute to the comparatively low incidence and
prevalence of patients maintained on renal replacement
therapy in this country (17). The public health bodies of all
four UK jurisdictions run regular public information and
education campaigns aimed at promoting healthy lifestyles and
providing warnings about the harmful effects of smoking and
excessive alcohol use. Primary and secondary school curricula

cover topics that include healthy eating, exercise, and sexual
health (18). All UK adults between 40 and 74 years of age are
invited to visit their general practitioners for a health check every
5 years. Health checks routinely include discussions focused on
lifestyle and general health as well as specific screening for
diabetes, hypertension, hypercholesterolemia, and obesity (19).
The UK has a robust primary care network and a voluntary
annual reward and incentive program known as the Quality and
Outcomes Framework (QOF). This program incentivizes primary
care physicians to perform regular screenings and monitor the
development of risk factors that might lead to organ failure,
including hypertension, diabetes, and chronic kidney
disease (20).

There has been considerable improvement in organ donation
and transplantation in the UK over the past two decades. Possibly
the most important factor in achieving this improvement was the
work of the Organ Donation Taskforce, whose report detailing
14 recommendations was published in 2008(4). In this study we
highlight some of these recommendations. However, it is
important to point out that the 14 recommendations were
intended to work as a group, and all 14 have been crucial to
the improvements which were achieved in the UK program.
Although the UK did not quite reach the target set by the
“Taking Organ Transplantation to 2020” strategy of 26 DDs
pmp by 2020 (12), the DD rate increased from 13 pmp in 2008 (4)
to 24.2 pmp in 2018/2019 (5), albeit with a slight drop to
23.8 pmp in 2019/2020 (21). The UK is also a leader in the
efforts to promote donation after circulatory death (DCD); these
efforts are supported by a consensus statement from the British
Transplantation Society and the Intensive Care Society (22), a
Code of Practice for the Diagnosis and Confirmation of Death
from the Academy of the Medical Royal Colleges (23), and legal
guidance issued by the Department of Health in England and
Health and Social Care Directorates in Scotland (24, 25). These
documents have helped to reassure ICU clinicians that it is
entirely appropriate to include consideration of organ
donation as part of every end-of-life care pathway. The
practice of DCD has grown steadily over the past decade, and
now is the source of ~40% of all DDs, a percentage that is higher

TABLE 1 | Health system financing and population health in the UK: key statistics.

Health system References

• Health spending per capita, EUR 2900; EU average, EUR 2884 (6)
• Health spending as a percentage of the gross domestic product, 9.6%; EU average, 9.8% (6)
• Public spending as a percentage of the total health expenditure, 78.8% (6)
• Out-of-pocket payments as a percentage of the total health expenditure, 16%; EU average, 15.8% (6)
• Percentage of the population reporting an unmet need for medical care, 3% (6)

Health status

• Percentage of the population over 65 years of age, 18.1%; EU average, 19.4% (6)
• Life expectancy, 81.3 years; EU average, 80.9 years (6)
• Percentage of the population that smokes daily, 15.8%; OECD average, 16.5% (7)
• Litres of alcohol consumed per capita per year, 9.7L; OECD average, 8.7L (7)
• Percentage of the population that is overweight or obese (BMI >25), 64.2%; OECD average, 56.4% (7)
• Individuals maintained on renal replacement therapy, incidence 122 pmp (England) (8)
• Individuals maintained on renal replacement therapy, prevalence, 1,038 pmp (England) (8)

EUR, euro; EU, European Union; OECD, Organisation for Economic Co-operation and Development; BMI, body mass index, pmp = per million population.
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than that reported by many comparable countries. Most of these
donations involved controlled DCD in intensive care units that
were initiated following decisions to withdraw life-sustaining
treatments (26). Increasing utilisation of ex-situ normo- and
hypothermic machine perfusion and in-situ normothermic
regional perfusion techniques may have also helped to boost
the rates of viable organ donations particularly from DCD and
extended criteria donors (27, 28). An additional factor in ensuring
sustained improvement in the rates of deceased donation has
been the implementation of comprehensive reimbursement
schedules for all deceased donor care expenses. This ensures

that there is no financial burden on participating hospitals which
could present a disincentive to undertake these procedures.
Figure 2 shows the absolute numbers of DBD, DCD and
living donors across the UK from April 2010 to March 2020.

Transplants have increased considerably over the years. In
2010/2011, 2706 organ transplants were performed in the UK.
The number of transplants increased to a high of 4038 in 2016/
2017, followed by a slight drop to 3760 in 2019/2020. The number
of people on the waiting list dropped from 7814 in 2010/2011 to a
low of 6044 in 2017/2018; this was followed by a small increase to
6138 in 2019/2020 (Figure 3). The onset of the Coronavirus

FIGURE 1 | A conceptual framework used to understand and evaluate a national solid organ donation and transplantation program.
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disease-2019 (COVID-19) pandemic most likely had some
impact on the rates reported for 2019/2020 as the NHSBT
report covers through the end of March of this and each
calendar year. Data for the remainder of 2020 onwards have
not been included for the purposes of this case study as it has been
greatly distorted due to the impact of the COVID-19 pandemic
on the normal functioning of the organ donation and
transplantation program.

UK-wide family consent rates are also improving slowly and
have grown from 62.8% in 2016/2017 to 67.7% in 2019/2020
(both donation after brain death [DBD] and DCD). However,
there remain considerable differences in consent rates across the
UK. The consent rate in Wales reached 69%, while that in
Northern Ireland remained at 62% during 2019/2020 (21). We
note that Wales was the first of the four UK jurisdictions to enact
“soft opt-out” legislation. Since 2015, Wales has been operating
under the Human Transplantation (Wales) Act 2013 (13) which
served to amend the 2004 Human Tissue Act and states that one
assumes that an individual consents to donation unless otherwise
stated, although family members can still register objections.
England followed with similar legislation in 2019 (enacted in
April 2020) (14). Similarly, in July 2019 the Scottish Parliament
passed the Human Tissue (Authorization) (Scotland) Act 2019
(15) which also introduced a “soft opt-out” system; this was
enacted in March 2021. Northern Ireland was last to make this
change, with “soft opt-out” legislation enacted in spring
2023 (16).

The UK’s active living donor (LD) program contributes
substantially to the overall transplant rate. In 2019/2020, the
UK performed 14.8 LD transplants pmp. Recent data from the
NHSBT reveals that 39% of donors are living at the time of
donation; these donations account for 21% of all transplant
activity. There is also a successful and growing UK-wide

kidney exchange scheme (29). This program, which was
established in 2007, celebrated its 1000th kidney transplant in
2019 (30).

Key Elements of UK Policy Leading to
Programmatic Reform
The following sections present the critical elements contributing
to the reform of the UK organ donation and transplantation
program. Table 3 provides a summary of these elements aligned
with the elements of the conceptual framework described in
Johnston-Webber et al. (9).

Enabling Elements
Government: Key Legislation
Reforms to Consent Policy Have Reset Societal Expectations
“Opt-out” legislation has now been adopted across the UK
(13–16). This has changed how conversations about DD are
initiated and framed. This effectively facilitates the job of SN-
ODs and improves the likelihood of obtaining consent. Wales
led the way in enacting this legislation, which appears to have
had a net positive effect. Rates of family consent and
authorization as well as DD rates in Wales have increased
since this legislation was enacted (31). Due to the impact of the
COVID-19 pandemic, this paper only presents data up to early
2020, and therefore it is not possible to reflect on whether the
changes to the legislation in the other devolved nations have
had a similar effect. Each legislative change was preceded by a
comprehensive consultation process, including surveys of
public perceptions and opinions (32–35). This process was
designed to raise the profile of organ donation and
transplantation as well as to ensure that there were no
unintended consequences of the legislation.

TABLE 2 | Main developments in the UK program over the past 25 years.

1994 NHS organ donor registry is organized following a long public campaign to coordinate supply and demand
2000 UK Transplant is formed in 2000 and is tasked with increasing the number of organ donors
Early 2000s The roles of donor liaison nurses, living donor coordinators, and regional transplant coordinators were established
2003 A transplant framework for England was published entitled “Saving Lives, Valuing Donors” (10)
2004–2005 Human Tissue Act legislation passed in 2004 led to the establishment of the Human Tissue Authority (HTA) in 2005. This

authority was tasked with regulating all organizations involved in handling human tissue (Non-Departmental Public Body of
the Department of Health and Social Care)

2005 UK Transplant merges with the National Blood Service in 2005 to become the National Health Service Blood and Transplant
(NHSBT), a UK-wide Special Health Authority

2006 Human Tissue Act Scotland was enacted
2006–2008 The Organ Donation Taskforce (ODT) investigates and publishes a detailed report. A goal of increasing the deceased organ

donation rate (then 13 pmp) by 50% by 2013 was set (4)
2010 In response to the ODT report, the National Organ Retrieval Service (NORS) is established as are the roles of Specialist

Nurses in Organ Donation (SN-OD), Clinical Leads in Organ Donation (CL-OD), and Organ Donation Committees. The
NORS, SN-OD and CL-OD posts are funded by the NHSBT

2011 National Institute for Health and Care Excellence (NICE) guidance entitled “Organ Donation for Transplantation—Improving
donor identification and consent rates for deceased organ donation” was published (updated in 2016) (11)

2014/15 A review of ODT recommendations entitled “Taking Organ Transplantation to 2020” was published. A target of increasing
the deceased donation rate from 19.1 pmp to 26 pmp by 2020 is set (12)

2015 Wales passes “soft opt-out” legislation (Human Transplantation [Wales] Act 2013) that was enacted in 2015 (13)
2020 England enacts “soft opt-out” legislation (Organ Donation [Deemed Consent] Act 2019) (14)
2021 Scotland enacts “soft opt-out: legislation (Human Tissue [Authorization] [Scotland] Act 2019) (15)
2023 Northern Ireland enacts “soft opt-out” legislation (Dáithí’s Law) (16)
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Building and Maintaining Public Support and Trust in
the System
Personal Stories Can Help to Promote Organ Donation and
Initiate Change
The recent change to the consent legislation in England has
become known as “Max and Keira’s Law” after the young girl
who was fatally injured in a car accident and the boy who
received her donated heart. With the consent of their families,
the Mirror newspaper ran a prominent and successful
campaign which ultimately led to the change in the law of
England to an “opt-out” policy (36). Personal accounts that
help the public to identify with the poignant mixture of tragedy
and joy in situations such as these appeared to have a
significant impact in the UK.

Structural Elements
The National Transplant Organization (NTO)
The Impact of Centralization and Coordination of all Aspects
of Deceased Donation and Transplantation
Although the NHSBT was established in 2005, many managerial
functions remained at the local level. Individual NHS Trusts and
Boards were tasked with the responsibility of recruiting
coordinators and allied staff members. One key message of the
2008 ODT was that an integrated UK-wide service was essential
for effective oversight of all aspects of organ donation and
transplantation and that this was a pre-requisite toward efforts
to increase the DD rate (4). The NHSBT has now taken on this
role and currently has overall responsibility for every step of
deceased organ donation and transplantation. The NHSBT works

TABLE 3 | Key elements of UK policy that have driven reform. These elements have been aligned with elements of the conceptual framework described in Johnston-Webber
et al. (2021) (9).

Framework domain Key features Details

Enabling Elements: Government: Key
Legislation

Reforms to consent policy have reset societal expectations • All the constituent countries of the UK have nowmoved to a
“soft opt-out” consent policy

Enabling Elements: Building and Maintaining
Public Support and Trust in the System

Personal stories introduced in public information and
education campaigns can help to promote organ donation
and initiate change

• Moving stories of organ donors and transplant recipients
have been effective in the UK setting

Structural Elements: National Transplant
Organization (NTO)

The NTO provides centralization and coordination of all
aspects of deceased donation and transplantation

NHSBT oversees and coordinates all aspects of deceased
organ donation and transplantation via
• Twelve regional organ donation teams, each serving several

specific NHS Trusts and/or Boards
• Eight solid organ advisory groups that include clinicians,

scientists, and operational managers
Championing donation by clearly designated expert clinical
leadership has helped to maintain focus and drive ongoing
quality improvement

• Specialist Nurses in Organ Donation (SN-ODs) and Clinical
Leads in Organ Donation (CLODs) work closely with local
Organ Donation Committees

National coordination of the retrieval process • The National Organ Retrieval Service (NORS) coordinates
the retrieval process and thus prevents unnecessary delays

• NORS currently includes ten abdominal and six
cardiothoracic surgical teams

Structural Elements: Quality Standards and
Continual Quality Improvement

A strong emphasis on quality improvement • Comprehensive data are collected to cover all activities from
donor identification to transplant follow-up

• All units provide regular activity reports. The NHSBT
publishes annual national reports and benchmarking data

• The HTA audits and licenses transplant establishments
• The HTA provides a platform for reporting serious incidents,

as well as issuing alerts and warnings
Operational Elements: Living Donation and
Transplantation

Dedicated roles established to coordinate the processes of
live donation and transplantation and to support live donors
and transplant recipients

• Transplant Recipient Coordinators (TRCs) support potential
recipients

• Living Donor Coordinators support living donors and organ
recipients and promote living donation in their regions

Training and Research: Teaching, Training,
and Professional Development

A strong emphasis on training for all staff involved in organ
donation and transplantation

• All staff are expected to participate in tailored basic training
and regular updates including instruction in specific
communication skills

• All staff members are expected to maintain a continuing
professional development (CPD) portfolio and undergo
regular review and appraisal

• Advanced training opportunities are available
• Junior staff members receive appropriate supervision

Training and Research: Research and
Development (R&D)

A strong emphasis on research and development (R&D) • The NHSBT maintains a designated research Advisory
Group known as the Research Innovation and Novel
Technologies Advisory Group (RINTAG)

• RINTAG produces annual reports on relevant research
activity
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closely with the HTA and the transplant centres, and, in the case
of living donation, the HTA authorises all living donations, and
ensures that the required standards have been met. The NHSBT

maintains the organ donation registry and national transplant
database, employs and provides professional development for
specialist nurses, clinical leads, and organ retrieval teams, and

FIGURE 2 | Data from the NHSBT Organ Donation and Transplantation Activity Report 2019/20 showing the absolute numbers of DBD, DCD and Living donors in
the UK from April 2010 to March 2020 (21).

FIGURE 3 | Data from the NHSBT Organ Donation and Transplantation Activity Report 2019/20 showing the absolute number of deceased donors, number of
people on the waiting list and transplants performed in the UK from April 2010 to March 2020 (21).
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establishes local Organ Donation Committees. There is a three-
tier system that permits the NHSBT to oversee 12 regional organ
donation teams, which in turn provide services to their
designated populations and cover several NHS Trusts and
Boards. Eight solid organ advisory groups (37) were also
established; these groups are critical contributors to the
success of the UK program, as they provide a forum at which
clinicians, scientists, commissioners, and representatives of the
government departments and directorates of health can meet
regularly to discuss the current situation and future plans. The
advisory groups include lay and patient representation. One key
responsibility is to develop the selection, registration and
allocation policies for their area of expertise, and these are
approved by the Transplant Policy Review Committee acting
on behalf of NHSBT. There are specific and detailed selection and
allocation policies for each organ (38) and these are based on two
key principles; ensuring equity of access to listing for
transplantation and achieving the best possible outcomes. The
lay and patient representatives of the solid organ advisory groups
play an important role in the development of the allocation
policies and their participation is vital to how the policies are
perceived as fair and helps to protect them from unreasonable
external challenges.

Championing Donation by Clearly Designated Expert
Clinical Leadership has Helped to Maintain Focus and Drive
Ongoing Quality Improvement
Consistent with the recommendations of the ODT report (4), the
UK has developed clear clinical roles and leadership hierarchies in
hospitals involved in deceased organ donation and retrieval.
Specialist Nurses in Organ Donation (SN-ODs) are recruited,
employed, and remunerated directly by the NHSBT and provide a
round-the-clock service to all hospitals that participate in
deceased organ donation. The SN-ODs receive rigorous
training in communication skills and family support and thus
play key roles in identifying all potential donors and facilitating
organ donation and retrieval. The SN-ODs also provide teaching
and training to colleagues and are responsible for ensuring that
audits, policies, and resources are fully up to date. Additionally,
they are responsible for gathering data for the annual Potential
Donor Audit Report and inputting this to the NHSBT databases
(39). This report gathers data on potential donations and the
reasons for which potential donors do not become actual donors.
It has been a crucial tool in increasing the number of donations in
the UK and validating the presence of SN-ODs in the ICUs (and
in other critical care settings).

SN-ODs are supported by Clinical Leads in Organ Donation
(CLODs). The CLODs are usually senior physicians that have
specialized training in intensive care or emergency medicine
and are under a mandate to promote and champion organ
donation in their localities. By 2017, 240 CLODs were
operating in the UK and were responsible for covering all
acute Trusts and Boards (40). CLODs are expected to commit a
specific amount of time to the role for which they are
reimbursed by the NHSBT. A network of regional CLODs
has been established to promote professional support and
development on a routine basis, as well as regularly-scheduled

regional and national meetings at which all senior staff members
are encouraged to attend.

Following the 2008 ODT report, Local Organ Donation
Committees were established in every acute Trust or Board.
These committees promote and endorse DD in their locality
with a primary focus on performance, policy, education, and
public promotion. The committee chair is a voluntary role, and
this role is fulfilled by individuals from many different
backgrounds. The chair works in close collaboration with the
other committee members, in particular, local CLODs and SN-
ODs (41).

In addition to the local Organ Donation Committees, there is a
National Organ Donation Committee, this provides advice and
guidance to the NHSBT and serves as the national representative
body for the 12 UK regional organ donation teams. The National
Organ Donation Committee meets three times a year and
members include regional clinical leads and managers as well
as senior staff from the ODT directorate of the NHSBT (42).

Organ donation and transplantation have been championed
by establishing the roles of the SN-OD, the CLOD, and the Organ
Donation Committee in every hospital Trust. Dedicated clinical
leadership has removed barriers to organ donation and
transplantation, promoted awareness, and fostered public
acceptability. Regularly-scheduled meetings and opportunities
for professional development promote a culture of
collaboration and facilitate cohesion between the many
different professionals involved in this process. Importantly,
the SN-OD and CLOD posts are centrally funded by the
NHSBT so that they are unlikely to be subsumed into other
areas of need in the acute care environment.

National Coordination of the Retrieval Process
Before the National Organ Retrieval Service (NORS) was
established in 2010, several surgical teams would often be
involved simultaneously with a single donor. This frequently
led to delays and problems with coordination. Similarly, other
clinical commitments would divert focus from the donor and
potentially compromise organ viability. The establishment of the
centralized NORS, with on-call teams available round-the-clock,
has greatly improved the process of organ retrieval. The NORS is
commissioned and funded by the NHSBT, thus eliminating any
controversy regarding reimbursement for organ retrieval (43).

Operational Elements
Dedicated Roles Established to Coordinate the Processes of
Live Donation and Transplantation and to Support Live
Donors and Transplant Recipients
Live Donation. Living Donor Coordinators are employed by all
NHS Trusts involved in live donation to promote and facilitate
living donation as well as guide living donors and their recipients
through the transplant process.

Transplantation. On the transplant side of the process,
Transplant Recipient Coordinators (TRCs) support potential
recipients. There are currently 250 TRCS employed by NHS
Trusts and based at 27 transplant units throughout the UK.
These individuals play a critical role in the assessment process
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and coordinating the transplant waiting list. TRCs also educate
patients and their families and coordinate the transplant
procedure(44).

Quality Standards and Continual Quality Improvement
A Strong Emphasis on Quality Improvement
All Trusts, Boards, and their constituent hospitals provide detailed
reports and updates on their activities on a regularly-scheduled basis
and these are collated into an annual activity report by the NHSBT
(21). SN-ODs are expected to conduct regular internal audits and
collect data on missed potential donors and refusal rates. The
NHSBT publishes benchmarking reports that compare the
performances of individual Trusts and Boards to one another
and highlight donor referral rates and the involvement of SN-
ODs in donation discussions. The outcomes and pathways of all
potential donor organs are recorded and charted from point of
donor eligibility through successful transplantation. Reasons for
organ non-retrieval or non-use are also documented, and
outcome data are collected for several years post-transplant.
Reports of selected serious incidents and examples of excellence
are shared to promote learning and inform changes in practice.

Established in 2005, the HTA regulates organ donation and
transplantation throughout the UK under The Quality and Safety
of Organs Intended for Transplantation Regulations 2012. These
regulations transfer the European Union Directive 2010/53/EU
on the Standards of Quality and Safety of Human Organs
Intended for Transplantation into UK law. Both procurement
and transplantation activities are covered by this legislation. In
the case of living donation, authorisationmust be obtained via the
HTA which provides independent checks to protect living donors
and ensure that their desire to donate is free from any form of
coercion. The HTA inspects, audits, and licenses all facilities that
participate in organ donation and transplantation activities. The
HTA also provides a platform for reporting serious incidents and/
or adverse reactions linked to donation or transplantation
activities and issues relevant alerts and warnings.

Training and Research
Teaching, Training, and Professional Development
A Strong Emphasis on Training
The ODT report also recommended the need to strengthen
training and education and provide ongoing educational
support (4); providing and monitoring training is a core
responsibility of the NHSBT. The NHSBT, the British
Transplantation Society, and several Royal Colleges offer
regularly-scheduled seminars, conferences, and training
opportunities focused on organ donation and transplantation.

All healthcare professionals involved in organ donation and
transplantation are expected to have an up-to-date CPD portfolio
and personal development plan and are subject to routine
appraisal and revalidation. These individuals are expected to
complete basic training appropriate to their roles, and
participate in regular educational updates and ongoing
professional development. Advanced communication skills,
including bereavement and family support, are understood to
be crucial components of staff training; the NHSBT provides
simulation training courses for all staff members involved in DD

(45). SN-ODs are registered nurses, usually with a background in
intensive care or trauma and emergency who have undergone
6 months of intensive clinical training for their role on the
transplant team. CLODs are senior physicians with training in
intensive care or trauma and emergency. These individuals are
appointed for 3 years and are expected to participate in a two-day
induction within the first year of their appointment.

The London Deanery currently offers specialty rotations in
transplant surgery to post-graduate surgical trainees. As part of
this program, trainees complete at least 4 years of general surgical
training and 2 years of transplant surgical training including
organ retrieval. On completion, fellowships are available that
provide experience in more complex procedures, including live
donor nephrectomies, pancreas transplantation, and liver
transplantation (46).

Research and Development
A Strong Emphasis on Research and Development (R&D)
Research and development (R&D) are fully integrated into the
NHSBT. These activities are perceived as crucial support for
long-term improvements in patient outcomes. A national
strategic plan supports an innovative translational program
of research activities (47); a dedicated research office and
R&D committee publish yearly reports and provide strategic
oversight of these activities. The NHSBT Clinical Trials Unit
supports researchers through the processes involved in
conducting research, from the inception of ideas to
dissemination of results (48). All research projects which use
donation resources must be approved by The Research
Innovation and Novel Technologies Advisory Group
(RINTAG) of the NHSBT (49). RINTAG also promotes and
supports research activities and ensures overall good
governance of all research processes. Before commencement,
all projects must be approved both by RINTAG and by the NHS
Health Research Authority Research Ethics Committees (REC).

Remaining Challenges
Despite these improvements, there remains a substantial
unmet need in the UK. At the beginning of 2020, more
than 6,000 people remained on waiting lists for all organ
transplants, and three hundred and seventy-seven
individuals died in 2019/2020 while awaiting transplants
(21). The average waiting time for a kidney transplant in
2019/2020 was 633 days, although this number had fallen
from 706 days reported in the previous year.

Rates of donation and family consent from minority ethnic
groups are improving but remain problematic. There is a
greater likelihood that a matching organ will be found from a
donor with the same ethnic background as the recipient. At
the same time, ethnic minorities in the UK are more likely to
develop hypertension, diabetes, and some forms of hepatitis,
thus increasing their susceptibility to organ failure. In 2019/
2020 only 7% of the deceased organ donors were members of
ethnic minority groups. By contrast, 25% of the transplants
were performed on these recipients. On average, Black
patients will wait almost a year longer to receive a kidney
transplant than white patients (50).
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Another challenge is the comparatively few critical care beds
available in the UK together with the high occupancy of critical
care units. Despite recent increases, the number of critical care
beds per 100,000 population in the UK remains consistently low
when compared to similar resources available in other equivalent
economies (51).

The UK has recently experienced a profound setback with the
loss of the UK Donation Ethics Committee (UKDEC), which was a
group established in 2009 in response to the aforementioned ODT
report. The UKDEC helped to address difficult ethical issues and
issued specific guidance on DBD and DCD (52, 53). The efforts of
theUKDEC are believed to have contributed to the increased rates of
DCD in the UK (54). The UKDEC has also issued guidance focused
on particularly sensitive areas including infant and paediatric
donation (55, 56) and interventions introduced prior to death
designed to optimize organ quality (57). Due to widespread
budget cuts and the need for increased fiscal austerity, funding
for this valuable resource was withdrawn in 2016.

DISCUSSION

The UK organ donation and transplant program has undergone
significant improvement in the past 10 years. Although much
remains to be done, the UK offers an example of a complete
system with sound governing structures, clear leadership, and
well-established professional roles. Centralization and
coordination of activities by the NHSBT has proven to be a
very effective strategy that is aligned with ongoing and consistent
efforts to ensure integration at all levels and nurture a collegial
environment in which everyone understands that we are working
toward a shared goal. Training and ongoing professional
development are core components of the program. Likewise,
high standards for data collection and regular reporting are
necessary to inform continuous quality improvement. All staff
members are encouraged to participate in research projects and
audit activities which are clearly understood to be essential tools
for guiding policy and future developments.

To the best of our knowledge, this is the first comprehensive case
study of the UK organ donation and transplantation program to be
published in the academic literature. This case study was informed
by the comprehensive conceptual framework devised by Johnston-
Webber et al. (9) and drew on a wide range of information sources.
Our initial findings were verified and developed further by members
of an expert panel, including one individual with specific UK
expertise. This effort resulted in a detailed real-life description of
the UK program together with an insight into its growth and
development over the past two decades. This study highlights
features of particular importance to recent improvements in the
performance of the UK transplant system.

We acknowledge the limitations of our methodology. The
narrative review may have been influenced by the subjective views

of the authors. Similarly, the views and insights provided by the expert
panel may not be representative of those all professionals working in
the field. Likewise, the contexts in which this system developed are in
some senses unique to the UK; the lessons learned and insights gained
may not be relevant or transferrable to other settings. Additional
comparative research on the transplant systems of other countries
might help to strengthen the overall impact and transferability of the
factors identified in this study (1–3,58, 59).

The creation of a successful organ donation and
transplantation program is a highly complex enterprise that
involves many different aspects of public policy and requires the
support and trust of the general public. Therefore, it is
important to perform systematic analyses of these
experiences and to identify both positive and negative
features of worldwide programs that have been established or
remain under development. Many cultural and contextual
factors differ profoundly from one setting to another, and
policy approaches that were effective in one situation may
not be directly transferrable to another. However, we believe
that a consideration of the key findings from our review of the
UK program may provide valuable insights to other countries
and that the elements and principles underlying the successful
UK programmight apply to other settings if suitably adapted for
local preferences and circumstances.
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Greece has fallen far behind many comparable European countries in the field of organ
donation and transplantation and has made little progress over the past decade. Despite
efforts to improve its organ donation and transplantation program, systemic problems
persist. In 2019, the Onassis Foundation commissioned a report to be prepared by the
London School of Economics and Political Science that focused on the state of the Greek
organ donation and transplantation program and proposed recommendations for its
improvement. In this paper, we present our analysis of the Greek organ donation and
transplantation program together with an overview of our specific recommendations. The
analysis of the Greek program was undertaken in an iterative manner using a conceptual
framework of best practices developed specifically for this project. Our findings were further
developed via an iterative process with information provided by key Greek stakeholders and
comparisons with case studies that featured successful donation and transplantation
programs in Croatia, Italy, Portugal, Spain, and the United Kingdom. Because of their
overall complexity, we used a systems-level approach to generate comprehensive and far-
reaching recommendations to address the difficulties currently experienced by the Greek
organ donation and transplantation program.

Keywords: organ donation, organ transplantation, transplantation policy, transplant system, Greece

INTRODUCTION

The fields of transplant medicine and surgery have experienced extraordinary advances over the past
50 years. Despite this progress, the process of establishing an efficient and effective organ donation
and transplantation program remains a challenge for many countries. Given the extensive scope of
the many processes involved, for example, the design of both consent policies and clinical protocols,
efforts to develop a successful program that meets the needs of a specific population are by their
nature complex and require ongoing commitment, investment, evaluation, and improvement. Given
the magnitude of the returns, both in terms of economics and quality of life, the case for investing in a
comprehensive organ donation and transplantation service is certainly indisputable.
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Chronic kidney disease accounts for most cases of organ
failure that ultimately lead to transplantation. Greece has
among the highest incidences of end-stage renal disease
(ESRD) among high-income countries. This outcome is driven
by high rates of smoking, obesity, and poor cardiovascular health
(1, 2). As a result, there are on average twice as many new dialysis
patients per million population (pmp) each year in Greece
compared to rates reported in other European countries. For
example, in 2017, there were 1,319 patients pmp in Greece who
were diagnosed with ESRD. This is far above the European
average of 854 patients pmp. The annual incidence of ESRD
in Greece is typically twice as high as the European average. In
2017, 252 patients pmp in Greece began renal replacement
therapy compared to the European average of 127 patients
pmp (3). Other demographic characteristics, notably Greece’s
aging population together with the overall lack of control over
modifiable risk factors will likely increase the incidence of chronic
diseases, and hence the need for organ transplants (1, 2, 4).

Although national healthcare expenditure per capita in Greece
is somewhat below the European average (Table 1), it is similar to

the per capita healthcare spending of several less well-endowed
European countries that have developed successful
transplantation systems, including Croatia and Portugal (5).
Greece was severely affected by the 2008 economic crisis;
austerity measures that were imposed at that time resulted in
significant cuts to healthcare spending. From 2012 to 2017, the
proportion of the gross domestic product (GDP) spent on
healthcare in Greece decreased by 9.4% (5). However, other
similarly affected countries, including Spain, Portugal, and
Croatia have since developed and maintained successful organ
donation and transplantation programs (6–10).

There is thus an undeniable need for a more comprehensive
and effective organ donation and transplantation program in
Greece. However, despite a disproportionally high level of clinical
need, Greece lags far behind European countries with respect to
rates of organ donation and transplantation. Between 2008 and
2019, Greece reported between 4.1 and 8.9 donors pmp each year
(13-24). During the same period, the number of deceased
donations in Europe as a whole increased steadily from
10.7 pmp in 2008 to 17.13 pmp in 2019 (25); many countries
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out-performed these averages. Greece performs 75% fewer kidney
transplants pmp compared to the European average and has the
lowest rates of transplantation among members of the
Organization for Economic Co-operation and Development
(OECD). Furthermore, transplantation rates in Greece have
stagnated in recent years (25). According to the Greek
National Transplant Organization (NTO) known as the
Hellenic Transplant Organization (EOM), the current average
wait time for a kidney transplant in Greece is 8.8 years. The
average survival of patients that have started on dialysis is 3 years
and that one-quarter of these patients will die within 1 year (26).

This paper aims to review the policies on solid organ donation
and transplantation in Greece and to evaluate the current
performance of its national program. We will also present a
brief overview of our recommendations for improvement and
reform.

MATERIALS AND METHODS

Two main steps were involved in the development of this study.
First, we performed a gap analysis of the Greek organ donation
and transplantation program that was guided by a conceptual
framework of best practices (Figure 1) and further informed by
case studies that focused on five successful national organ
donation and transplantation programs in other European
countries (6–10). We also conducted an extensive series of
interviews with Greek stakeholders and international experts
from a wide range of sectors that are relevant to organ
donation and transplantation. Recommendations for reform of
the Greek program were generated based on the results of the gap
analysis with additional input from the panel of Greek and
international experts. The full list of expert participants is
included in Supplementary Appendix SA2.

Gap Analysis
We began by conducting a brief narrative review of the relevant
peer- and non-peer-reviewed literature. The findings were
supplemented with information collected from focused
interviews with global, national, and local policy experts (27,
28). The literature search and interview questions were based on a
conceptual framework that was developed previously by the
research team that highlights the essential building blocks of a
successful national solid organ donation and transplantation
program (Figure 1) (29). The analysis focused on structures,
processes and distinctive features of the system corresponding to
domains of the framework, rather than performance in relation to
health outcomes or health system goals.

Peer-reviewed articles were retrieved from searches of EconLit,
MEDLINE (PubMed), Embase (Ovid), Scopus, and Web of
Science using several relevant search terms. We restricted our
search to papers published between 1 January 1968, and
26 February 2021, that were written in either English or
Greek, and included journal research articles, comments,
editorials, and reviews. Following the initial compilation of the
search results and removal of duplicate entries, we then excluded
papers that focused on topics other than solid organ donation and

transplantation. We ultimately identified 15 unique peer-
reviewed papers that focused specifically on solid organ
donation and transplantation in Greece (See Supplementary
Appendix SA1). A selection of relevant non-peer-reviewed
(i.e., grey) literature was identified via a Google search and
from citations in key published papers. In total, our study
incorporated results from 29 non-peer reviewed texts that
included policy documents, working papers, conference
presentations, and consulting reports.

A series of hour-long telephone interviews were conducted
with a panel of 25 expert stakeholders in the field of solid organ
donation and transplantation. These individuals were asked to
validate and provide information that was complementary to the
conclusions drawn from the literature review. A combination of
convenience and judgment sampling was used to select
interviewees who were accessible and might have professional
insight into the policy, clinical, ethical, political, media, and
regulatory environment of solid organ donation and
transplantation (27). The full list of interviewees is included in
Supplementary Appendix SA2. We also solicited input from the
Greek Ministry of Health, the NTO, and several patient
associations.

A semi-structured interview protocol was employed that
covered all aspects of solid organ donation and transplantation
in Greece, including regulations as well as current and prospective
future policies. Time was also provided for unstructured dialog
focused on relevant topics.

Recommendations
This case study differs from the others in this series as it includes
an additional focus on policy recommendations that might be
used to improve the Greek national organ donation and
transplantation program. Consensus on the recommendations
for the reform and development of the Greek program was
reached via a structured iterative process. As part of the first
step, the research team used the results of the gap analysis to
develop a set of preliminary recommendations to provide
Greece with a framework to address the gaps and achieve
high performance in each area. The project co-chairs then
reviewed these recommendations and made several
suggestions and refinements. The views of the stakeholder
panel were then sought, which generated additional feedback
and suggestions. The objective was to elicit feedback from as
many disciplines as possible; thus, broad categories of
stakeholders consulted included representatives of the NTO,
national transplant centers, intensive therapy units, scientific
societies, professional bodies, patient associations, the national
bioethics committee, national representatives to the World
Health Organization (WHO), political authorities, and the
press. The research team integrated this feedback with the
initial set of recommendations and undertook an additional
cycle of review and refinement. The resulting set of
recommendations was shared with the international and
Greek panels of experts who submitted written feedback and
participated in online round-table meetings to provide further
comments. These comments were incorporated into a final set
of recommendations.
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RESULTS

Greece has a long history of solid organ transplantation. The
information shown below in Table 2 summarizes some of the key
developments and trends in organ donation and transplantation
in Greece since 1968.

Gap Analysis
The following sections provide an overview of the main areas in
which the organ donation and transplantation program in Greece
currently falls short of internationally-recognized standards and
highlight areas with the greatest potential for improvement.
These results are presented in Table 3 according to the
domains and key elements of the conceptual framework.

Enabling Elements
Government: Political Support, Funding, and
Long-Term Commitment; Key Legislation
Inconsistent Political Support, Poorly Designed Legislation,
and legislative Gaps Have Seriously Hindered Attempts at
Reform
Political commitment and support for the Greek organ donation
and transplantation program have always been inconsistent. The
structural reforms of the early 2000s, including the foundation of
the NTO and the launch of the ODC program, resulted in
significant improvements in the donation and transplantation
services available in Greece (38). Unfortunately, this initial
improvement was not sustained over the long term due to a
lack of financial stability, strategic planning, and continuity.

The 2008 national financial crisis disproportionally affected
organ donation and transplantation activity in Greece (39). The
austerity measures imposed at that time resulted in significant
cuts to healthcare spending. Of note, during the years 2012–2017,
the fraction of the GDP spent on healthcare in Greece decreased
by 9.4% (5). This resulted in a severe restriction of the NTO’s
budget and resulted in a dramatic downturn (i.e., a 60% decrease)
in the rate of organ donation and transplantation (39).

In addition to adequate and consistent funding, political
support designed to provide a consistent strategy for
improvement will also be needed. In contrast to the roles and
responsibilities of NTOs in many European countries (e.g., Italy,
Portugal, Spain, and the United Kingdom [UK]), the Greek NTO
can play only an advisory role with respect to policy development
(6–10). Transplantation policy in Greece is developed by the
Ministry of Health with input from the government; the NTO is
not an independent authority and it cannot enact reforms (36).
Thus, the national transplantation policy in Greece lacks a key
pillar of stability and is thus vulnerable to political change.

Greece has developed extensive legislation focused on the
definition and diagnosis of brain death. However, there is no
separate legislation regarding the definition of brain death as
distinct from its relationship with organ donation. This may
ultimately create the false impression that a diagnosis of brain
death is generated primarily to facilitate organ donation and
transplantation. There is also ambiguity as to when to initiate this
diagnostic process; the role of ancillary testing to confirm brain
death is also poorly defined (35–37).

Greek law allows for organ donation after brain death (DBD)
from adult and pediatric patients and for living donation (LD) from
adult donors only (35–37). Pediatric LD is prohibited in Greece.
Furthermore, there is no legislative provision for controlled or
uncontrolled donation after circulatory death (cDCD or uDCD)
from either adult or pediatric donors (35-37). As a result, there is no
legislation in place that directs the practice of withdrawal of life-
saving treatment (WLST) or a legal definition of “no-touch” time
(i.e., the minimum time that must elapse between the confirmation
of death and the commencement of measures needed to preserve
organ viability). There is also no provision for directed or non-
directed altruistic donation (DAD or NDAD) (35–37).

There have also been several poorly-planned changes in consent
policy that have been introduced over the past decade. In 2011, the
Greek government introduced an “opt-out” consent policy and
provided 2 years for public information campaigns to take effect
(40–42). However, there was little publicity regarding what these

TABLE 1 | Health system financing and population health in Greece: key statistics.

Health system References

• Highly centralized mixed health system model with a single health insurer (2)
• Health spending per capita, EUR 1603; EU average, EUR 3523 (2)
• Health spending as a percentage of the GDP, 7.8%; EU average, 9.9% (2)
• Public spending as a percentage of the total health expenditure, 60%; EU average, 80% (2)
• Out-of-pocket payments as a percentage of the total health expenditure, 35%; EU average, 15.4% (2)
• Percentage of the population reporting an unmet need for medical care, 8.1%; EU average, 1.7% (2)

Health status

• Percentage of the population over 65 years of age, 22.3%; EU average, 20.6% (2)
• Life expectancy, 81.2 years; EU average, 80.6 years (2)
• Percentage of the population that smokes daily, 24.9%; OECD average, 16.5% (11)
• Liters of alcohol consumed per capita per year, 6.3L; OECD average, 8.7L (11)
• Percentage of the population that is overweight or obese (BMI >25), 57.2%; OECD average, 56.4% (11)
• Individuals maintained on renal replacement therapy; incidence, 269 pmp (12)
• Individuals maintained on renal replacement therapy; prevalence, 1413 pmp (12)

EUR, Euro; EU, European Union; OECD, Organisation for Economic Co-operation and Development; BMI, body mass index; GDP, Gross Domestic Product.
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changes actually meant in practice for members of the general
population (36–38). This resulted in a significant backlash against
the new legislation, with many Greek citizens actively registering
their objections to donation (i.e., opting out) (40–42). As a result, the
“opt-in” consent policy was re-introduced in 2018 (33, 37). It is
critical to recognize that many advanced European transplantation
systems (e.g., those in Spain and the UK) include a “soft opt-out”
policy in which donation can be pursued in the absence of specific
documentation although family consent is required (6, 7).

Building and Maintaining Public Support and Trust in
the System
Public Support for Organ Donation and Transplantation has
Been Hampered by Mistrust, Limited Knowledge, and a Lack
of Understanding
Public trust in the Greek National Organ Donation and
Transplantation Program is limited compared to that enjoyed

by its European neighbors. While 55% and 53% of Europeans
agree in principle to personal or family-member organ donation,
only 43% and 41% of Greeks agree with these principles,
respectively. One of every two Greek citizens identifies distrust
in the system as the primary reason for non-consent (43).

Awareness and understanding of organ donation among
members of the general public also remains limited. In a
survey conducted in 2019, Symvoulakis et al. (44–47) reported
that only one of two respondents in a Greek rural population were
aware of the possibility of deceased donation. Similarly, 7 of
10 Greek citizens report that they have never discussed organ
donation (39); only 3.8% reported having some knowledge about
the national processes and the existing legislative framework
designed to promote organ donation (40–43). Of equivalent
concern, most healthcare professionals in Greece reported that
they did not consider themselves well-informed about organ
donation (44–47).

FIGURE 1 | A conceptual framework for a successful national organ donation and transplantation system.
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In the past, organ donation has been promoted by mass media
(26). Nevertheless, Greece does not have an ongoing, targeted
communication strategy designed to promote organ donation
and transplantation.

Structural Elements
The National Transplant Organization (NTO)
The NTO is Severely Understaffed and Under-resourced and
Cannot Drive Change
The Greek NTO lacks the leadership capacity needed to drive change.
As outlined above, the GreekNTOhas only an advisory role and lacks
the authority to enact and follow through with substantial reforms.
Recommendations suggested by the NTO can only be implemented
upon approval by the national parliament or other political
committees. In several of the European countries with successful
transplantation systems (i.e., Italy, Portugal, Spain, and the UK), the
NTOs are independent bodies with the capacity to enact change
without the need for legislative recourse (6–10).

The organizational structure of the Greek NTO includes a
president, a managing director, and three departments that are
responsible for transplant coordination, management and finances,
tissue storage, and histocompatibility testing (48). This structure does
not correspond to the objectives and the responsibilities of the
organization as defined by national legislation (49).

Furthermore, the Greek NTO is severely short-staffed and
under-resourced. National law sets a minimum staffing
requirement of eight temporary and 15 permanent employees,
all of whom must have appropriate qualifications (36). At the
time that this analysis was performed, the Greek NTO staff
included only three permanent employees. The 15 locum
positions are occasionally filled by professionals from different
backgrounds; these positions experience high turnover. The
NTO’s budget remains very restricted and currently does not
provide adequate support for its functions (39).

On paper, the defined national and international
responsibilities cover all the essential functions of an NTO

that are identified by the conceptual framework (49).
However, there was consensus among the interviewees that
these responsibilities are not met in practice. However, we do
note that Greece actively participates in several international
transplant collaboration schemes (for example, collaboration
with the Italian National Transplant Centre [CNT]) (50).

Infrastructure
Infrastructure and Human Resources Are not Adequate to
Support the Program
There are five accredited transplant centers in Greece. A sixth
facility, the Onassis National Transplant Center (ONTRC), is
currently under construction with an expected completion date
of 2024. However, there is little to no quantitative and
qualitative data that address the human resources and
infrastructure capacity of either Greek or other European
transplant centers. To gain a better understanding of the
resources available in these different settings, the research
team surveyed all existing transplant centers in Greece as
well as major transplant units in Croatia, Italy, Portugal,
Spain, and the UK (26). Our results revealed that medical
staffing levels in Greek transplant centers were below the
average of these five European countries across all specialties
(including surgeons, physicians, anesthetists, and others). There
is also an urgent need to expand operating theater capacity for
both donation and transplantation procedures and to improve
access to imaging and other diagnostic services (e.g., endoscopy)
across all existing units. Access to pathology services and
histocompatibility testing must also be improved (26).

Reimbursement of Staff and Facilities
The Current System Does not Reimburse Organ Donation
Activities or Adequately Compensate ODCs, Thus Creating
Financial Barriers to Organ Donation
Creating financial incentives and ensuring that all parties involved
(including staff and facilities) are adequately reimbursed and

TABLE 2 | Key developments and trends in organ donation and transplantation in Greece.

1968 The first successful deceased donor renal transplant was performed
1972 The first renal transplant program was developed (30–32)
1978–1987 Legislation was gradually introduced that provided a framework and facilitated transplantation activities, including legislation

focused on the definition and diagnosis of brain death and the processes to be used for organ donation, retrieval, and
transplantation (30–32)

1990–1993 Programs for liver, heart, and pancreas transplants were established (30–32)
1990s–early 2000s Extensive legislation was introduced that defined all the dimensions of the transplantation sector
2001 The Greek National Transplant Organization (NTO) was founded
2005 An Organ Donation Coordinator (ODC) program was launched as part of the attempt to adopt the “Spanish Model”
2008 Lung transplant programs were initiated (30–32)
2008 Transplantation activity in Greece reached its peak with 28 solid organ transplants performed per million population (pmp).

This approached the contemporary European average of ~35 solid organ transplants pmp (22)
2011 Lung and pancreas transplant programs were discontinued (30-32)
2011 A sharp decline in organ donation and transplantation rates was observed. The government instituted major legislative

changes including the introduction of an opt-out consent system(30–32)
2013 The opt-out consent system was implemented
2014 A unified and centrally-governed organ allocation system and a national renal transplant registry were introduced (30–32)
2015 A historic low of 11 solid organ transplants pmp was reported. This is less than a quarter of the European average of 46 solid

organ transplants pmp reported at this time (25)
2018 An opt-in consent policy was re-introduced (33–37)

Transplant International | Published by Frontiers May 2023 | Volume 36 | Article 110136

Johnston-Webber et al. Donation and Transplantation: Greece

85



TABLE 3 | Key areas highlighted by the gap analysis in which significant shortfalls in the Greek organ donation and transplantation program were identified.

Framework domain Key features Details

Enabling Elements: Government: Political Support,
Funding, and Long-Term Commitment

Funding Lack of financial stability and long-term sustainability
Government commitment Lack of strategic planning and continuity

Enabling Elements: Government: Key Legislation Diagnosis of brain death Transplant legislation has defined brain death. This gives the false
impression of conflicts of interest. There are no clear provisions
regarding the performance of diagnostic tests or the role of ancillary
testing

Modes of donation Pediatric live donation (LD) is prohibited. There are no provisions for
adult or pediatric controlled or uncontrolled donation after circulatory
death (cDCD/uDCD), withdrawal of life-saving treatment (WLST),
“no-touch” time, or directed or non-directed altruistic donation

Consent policy An opt-in consent system is in effect

Enabling Elements: Building and Maintaining Public
Support and Trust in the System

Creating public trust There are high levels of public distrust in the system
Periodic surveys and educational campaigns
for the general public

Public awareness of organ donation is limited

Communication strategies There are no targeted national communication strategies

Structural Elements: National Transplant
Organization

Leadership capacity The National Transplant Organization (NTO) has no authority to
enact reforms in the system

Organizational structure The current organizational structure does not correspond with the
responsibilities defined by national legislation

Organizational resources The program is short-staffed and under-resourced
National and international responsibilities The responsibilities defined by legislation follow international best

practices. However, the organization’s national responsibilities are
not met and few international collaborations have been established

Structural Elements: Infrastructure Workforce The numbers of transplant surgeons, physicians, and anesthetists
are below the European average

Facilities There are five transplant centers in Greece. One new transplant
center is currently under construction. The goal is to accommodate
additional pediatric and adult transplant services. The capacity of the
operative theaters and access to imaging, endoscopy, pathology,
and histocompatibility services are below the European standard at
all five of the existing transplant centers

Structural Elements: Reimbursement of Staff and
Facilities

Mechanisms of reimbursement The KEN-DRG diagnosis-related group reimbursement system
covers transplantation activities but not activities related to donation
(e.g., maintenance of donors in the intensive care unit, organ
retrieval, among other activities). There is no provision for
reimbursement of organ donor coordinators for work specifically
related to donation

Incentives Donation activities represent a considerable financial burden to
participating hospitals

Structural Elements: Registries, Databases and
Information Technology (IT)

Registries and waiting lists There are no living donation (LD) registries
IT and data protection Critical donor data are not easily accessed by the different parties

involved due to the absence of a functional IT system

Structural Elements: Quality Standards and
Continual Quality Improvement

Maintaining quality standards While quality standards for authorization and licensing of transplant
units are clearly defined in national legislation, there is no evidence of
regular inspection of transplant facilities, equipment, or personnel.
There are no quality standards provided to guide donation, pre-
transplant, or post-transplant care. A few quality indicators are
monitored annually by the NTO.

Driving quality improvement Although performance data comparing transplant centers are
published every 3 years, there are no nationally agreed-upon
procedures designed to facilitate improvement. No evidence of
quality improvement interventions was found

Operational Elements: Prevention Primary prevention There are no public health programs designed to prevent heart, lung,
liver, and kidney disease

Secondary prevention There are no screening programs targeting populations at high risk
of developing heart, lung, liver, and/or kidney disease

(Continued on following page)
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compensated for their work is a key feature of a successful
transplantation system (6-10, 29). The diagnosis-related group
reimbursement system (KEN-DRG) currently captures all
transplantation activities in Greece and provides reimbursement
to transplant units. However, the KEN-DRG does not reimburse
donation activities (51). This discrepancy creates significant financial
disincentives for donation units. Moreover, there is no legislative
provision for the financial reimbursement of ODCs (52).

Registries, Databases, and Information
Technology (IT)
There is Currently no Integrated IT System that Can be
Accessed by all Personnel who are Tasked with Coordinating
Organ Donation and Transplantation
Although the Greek NTO manages an organ donor registry, a
non-donor registry, a DBD donor registry, and the national
waiting lists, the lack of a centralized IT system is a key

TABLE 3 | (Continued) Key areas highlighted by the gap analysis in which significant shortfalls in the Greek organ donation and transplantation program were identified.

Framework domain Key features Details

Operational Elements: Deceased Donation Donation coordination Although the qualifications, training, duties, and responsibilities of
organ donation coordinators (ODCs) are defined by national
legislation, there is no legislative provision for protected time to
perform duties or any form of financial reimbursement. Most of the
ODC posts in Greece remain unfilled

Donor evaluation and management There are no nationally agreed-upon guidelines for the evaluation
and management of deceased donors

Organ retrieval, preservation, and transport There are no nationally agreed-upon protocols for organ retrieval,
preservation, or transport

Operational Elements: Live Donation (LD) Promoting LD Although there are legislative provisions that address reimbursement
of living donors for costs incurred, there are currently no policies that
promote living donation

Assessment of living donors There are no nationally agreed-upon guidelines for the evaluation
and management of living donors

Operational Elements: Transplantation Referral and assessment for transplant There are no nationally agreed-upon criteria or standardized
processes to guide patient referrals and assessments for suitability
for transplant. There are also no nationally agreed-upon criteria for
listing decisions

Transplant coordination Only seven transplant recipient coordinators, all of whom are all
based at the NTO headquarters, are responsible for the coordination
of all transplant procedures throughout the entire country. Because
of staff shortages, this service is not available on all days or at all
times

Surgery and perioperative care The lack of physical and human resources hinders timely access to
operating theaters. There are no standardized national peri-
operative care protocols

Access to post-transplant care Patients in transplant units are followed-up routinely by
multidisciplinary transplant teams. Some patients need to travel long
distances for routine check-ups. There is no provision for shared-
care protocols nor any infrastructure to support telemedicine

Operational Elements: Post-Transplant Follow-Up National follow-up guidelines National follow-up guidelines are lacking
National outcomes monitoring While short-term (1 year) graft and patient survival rates are

monitored by the NTO, mid-term and long-term outcomes are not
monitored

Training and Research: Research and Development Research outputs Minimal research is performed. Participation in international research
efforts remains poor

Research facilities and funding There are no official research funding bodies. Access to research
facilities (e.g., experimental laboratories, experimental surgery
facilities) remains limited

Training and Research: Teaching, Training, and
Professional Development

Continuous professional development for
nurses and intensivists

Organ donation is not included as a core training module for
intensivists or their support staff

Continuous professional development for
organ donation coordinators

Although the NTO has developed a sophisticated curriculum for
training coordinators in cooperation with the Transplant
Procurement Management-Donation and Transplantation Institute
(TPM-DTI), this program is no longer operational

Continuous professional development for
physicians and transplant surgeons

There are no dedicated training programs for transplant surgeons or
physicians

Professional Organizations and Scientific Societies Engagement Professional organizations and scientific societies are not involved in
the development of national transplantation policy
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weakness as there is no mechanism in place that facilitates the
timely and efficient exchange of information between the
components of the donation and transplantation program.

Quality Standards and Continual Quality Improvement
There is an Urgent Need for Improved Quality Standards and
a Clear Quality Improvement Strategy
National legislation has defined a series of quality standards that
must be met prior to the authorization and licensing of transplant
units (53). Similarly, the NTO is responsible for undertaking
regular inspections (49, 53). However, we found no evidence of
any regularly-scheduled inspections of transplant facilities,
equipment, or personnel. No procedures designed to facilitate
the improvement of organizations unable to meet expected
standards have been established. At present, there are no
quality standards in place that govern donation, pre-
transplant, or post-transplant care.

A few quality indicators are monitored by the NTO and
included in annual reports (13–24). While benchmarking
performance data from each of the transplant centers are
published every 3 years (13–24), these reports provided no
evidence of quality improvement interventions.

Operational Elements
Prevention
There are no Public Health Policies in Place Aimed at
Reducing the Demand for Organ Transplantation
Greece has not adopted any public health programs designed to
promote healthy diets (e.g., reduced consumption of salt, fat, and
sugar), increased physical activity, limiting alcohol consumption,
or smoking cessation. Greece has not promoted interventions
designed to reduce the risk of hepatitis (e.g., prevention of
intravenous drug use, avoiding high-risk sexual behaviors,
undergoing immunization if possible) or to improve health
literacy. High-risk populations are not screened for heart,
lung, liver, and/or kidney disease. However, prompt access to
tertiary prevention, most notably dialysis care, has been
established (54). The quality of these tertiary prevention
services is not monitored or evaluated on a regular basis.

Deceased Donation; Live Donation; Transplantation;
Post-Transplant Follow-Up
There are Significant Gaps at all Stages of the Clinical
Pathway, From Donation to Post-Transplant Follow-Up
Inadequate coordination of the donation process is one of the
most important policy gaps identified in this report. The role of
Organ Donation Coordinator (ODC) was first introduced in
1999 as a result of national legislation in Greece (36). The
competencies, duties, and responsibilities of the role were
clearly defined by this legislation. The ODC program was
launched in 2005 with 55 coordinators who had received high-
quality training (52, 55). Unfortunately, several factors
intervened, including discontinuation of the training program,
lack of protected time needed to perform duties, lack of financial
compensation, and the perceived anti-social nature of working
hours made the role very unpopular, and ODC recruitment
became nearly impossible.

Another significant gap is the lack of national guidelines that can
be used to inform the donation process. This includes guidelines for
both deceased and living donor evaluation, organ retrieval,
preservation, transport, and living donor follow-up. Several
critical factors must be in place to support living donation,
including the establishment of organ exchange schemes, the
reimbursement of the financial losses of living donors, and the a
priori prioritization of living donors on any transplant waiting list (in
case of future need). These factors have all been enshrined in
legislation to promote living donation (37). Despite this, Greece
has not developed any national policies that raise public awareness
and dispel misconceptions about living donations. Greece has also
not focused on the creation of partnerships between referring
specialists and the transplantation program that may be needed
to promote living donation.

There are clear gaps in all the steps of the transplantation
process. Beginning with pre-transplant care, there are no
nationally agreed-upon criteria or processes for referral for
assessment of suitability for transplant in Greece (1). Although
deceased donor kidneys are allocated via a national waiting list
using a universal point-based allocation system, Greece has no
nationally agreed-upon, organ-specific criteria for prioritizing
transplant listings.

The coordination of the transplant process itself is also
deficient. Greece has only seven transplant recipient
coordinators (TRCs), all of whom are based at the NTO
headquarters in Athens, and are responsible for the
coordination of all transplant procedures in the entire country.
Because of the small number of TRCs, transplant coordination
services are not available at all times.

With respect to operative and peri-operative care, feedback from
the interviewees suggested that the lack of physical capacity (e.g.,
operating theatres) and human resources (e.g., surgeons and
anesthetists) limits timely access to transplant procedures. There
are no standardized national peri-operative care protocols in Greece.

There are also no national guidelines that direct follow-up care of
transplanted patients (e.g., no directive regarding the frequency of
follow-up or preferred immunosuppression strategies). Transplant
recipients receive routine follow-ups frommultidisciplinary teams in
transplant units. There is no established system that permits local
health centers to provide care. Thus, some patients need to travel
long distances for routine follow-up appointments. This is a source
of significant stress and unnecessary expense. Furthermore, mid-to
long-term outcome data are not systematically collected or
monitored (13–24).

Training and Research
Teaching, Training, and Professional Development
There are Very Few Teaching, Training, or Professional
Development Opportunities and no Official Training
Programs for Healthcare Professionals
In the early 2000s, the NTO initiated a training program for
ODCs, that was undertaken in part with cooperation with the
Transplant Procurement Management-Donation and
Transplantation Institute (TPM-DTI) in Barcelona (55). The
training program featured a sophisticated curriculum that was
in accordance with international best practices (29, 52).
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Unfortunately, there was little continuity and the program has
since been abandoned; from 2006 to 2012, no training was
available at all.

At the present time, Greece offers no official training programs
(fellowships) for transplant surgeons and physicians. Individuals
typically gain experience in transplantation during their subspecialty
training (i.e., as part of their training in general surgery or general
nephrology) or independent practice (i.e., at a European transplant
center). Greece offers no official training in organ donation and
transplantation for intensivists, anesthetists, or nurses.

Research and Development
Research and Development are not a Current Priority; the
National Scientific Societies and Professional Bodies are not
Involved in the Organ Donation and Transplantation
Program
Transplantation research in Greece is not a priority; the resources
allocated to medical research and development are below the
European average (56). Since 1985, only 12 original research
transplantation studies have been performed in academic
institutions throughout the country (4). Greece participates only
infrequently in international collaborative studies. There is
insufficient high-level coordination of research activities in the
field of organ donation and transplantation. There are no national
research funding bodies or established pathways for researchers
seeking funding. Moreover, the results of our survey demonstrated
that transplant professionals inGreece have little to no access to the
limited number of existing research facilities (26).

The national scientific societies (e.g., The Greek
Transplantation Society, The Greek Society of Anesthesiology,
and The Hellenic Society of Nephrology) and the professional
bodies (e.g., the Greek Medical Association) are not engaged in
the development of national transplantation policy and at present
have no institutional or advisory roles.

Recommendations
The full set of recommendations for reform of the Greek organ
donation and transplantation program can be found in the Report for
a New National Solid Organ Donation and Transplantation Plan in
Greece (26). Due to the complex nature of this discipline, the
recommendations cover many different aspects of the healthcare
system and its governance in Greece. The overall intention of these
recommendations is to align the organ donation and transplantation
program with performance standards established by other European
countries. Full implementation of some of the recommendations will
necessitate wider health system reform. Thus, it is important to
emphasize that while some components may seem to be more
important than others, all are interconnected and interdependent.
To achieve better rates of successful organ donation and
transplantation, system-wide change will be critical. Neglect of one
or more of the domains of the framework may result in ongoing
underperformance. As a result, the successful implementation of
these reforms will require strong commitment and collaboration
between a wide range of stakeholders. It will also need strong top-
down coordination accompanied by bottom-up engagement and
implementation. This will require consistent support and
commitment from the government.

The key recommendations which must be implemented if
Greece hopes to improve its organ donation and transplantation
program are outlined in the following sections. These sections
reflect specific domains of the framework and the gaps identified
in our analysis.

Government and Key Legislation
Long-term support from the central government will be needed
to promote reform. Sustainable funding sources will need to be
identified, and the NTO should be relaunched as an independent
body with the authority to enact change.

Legislative reform will also be required to move toward a “soft
opt-out” consent policy. This legislation must be complemented
by public awareness campaigns and appropriate training of
transplant professionals. Changes will be needed to separate
the legislation focused on the neurological diagnosis of death
and the principles of (DBD). Clinicians must receive regular
training on the diagnosis of brain death, and the NTO must take
the lead in establishing legislative provisions for DCD. A Pilot
DCD program should be established in selected centers that
already have the appropriate expertise and infrastructure.

Reducing the Need for Transplants, and Building and
Maintaining Public Support and Trust
Policies aimed at reducing the need for transplantation must be
developed. Primary, secondary, and tertiary preventative
strategies must be devised and implemented.

Greece needs to build andmaintain public support and trust in
the transplant system by focusing on organ donation as a critical
component of an altruistic society. Achieving this goal will
require adherence to the strictest ethical standards,
implementation of rolling public awareness and educational
campaigns, and maintaining good relations with the media.

NTO, Databases and IT, Reimbursement, and
Infrastructure
The re-launched, independent NTO must be appropriately
staffed and provided with adequate funding. The
recommendations provide clear and specific guidance for the
governance, structure, and funding of the NTO and include
recommendations for the establishment of a dedicated
leadership team. A key responsibility of the relaunched Greek
NTO will be to establish and maintain a national IT system with
associated databases that can be used to improve the efficiency
and effectiveness of the donation and transplantation program.

There is an urgent need to expand operating theater
capacity (for both donation and transplantation procedures)
and to improve access to imaging and other diagnostic
services, for example, endoscopy. The KEN-DRG system
must be revised to ensure that all activities related to organ
donation and transplantation are adequately reimbursed,
including the efforts of staff, participating units, and
supporting services.

Patient-Centered Care
Transplant recipients (as well as their families and loved ones) and
live donors must be the central focus of the national donation and
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transplantation program in Greece. Policies and procedures must
be developed that promote collaborative engagement with patients,
families, and caregivers, not only with respect to their own cases
but also in all aspects of system planning and development.

Donation, Transplantation, and Follow-Up
The existing donation and transplantation workforce needs to be
expanded. There is a particular need to increase the number of
specially-trained ODCs who will then be appointed to every unit
participating in organ donation. All processes along the clinical
pathway, including patient follow-up, need to be subject to
nationally agreed-upon protocols that are consistent with
internationally-defined best practices. The NTO, alongside a
panel of experts with organ-specific expertise, should be fully
involved in generating this guidance.

Living donation (LD) is currently underutilized and should
ultimately become a cornerstone of the donation and
transplantation program in Greece. Pre-emptive renal
transplantation from a living donor should become the
treatment of choice for ESRD. Dialysis assessments must
always involve discussions regarding the feasibility of
transplantation and the possibility of identifying a living donor.

Quality Standards, Quality Improvement, and
Scientific professional Organizations
The existing national system of quality assurance should be
strengthened and expanded to include pre-transplant care.
Existing quality indicators on donation and transplantation
should be broadened and updated regularly. The NTO should
develop additional capacity to support healthcare facilities
seeking to reach compliance with regular audits based on key
performance indicators conducted by the Body of Inspectors for
Health and Welfare Services (SEYYP).

Professional organizations and scientific societies must be
consulted at all stages of this programmatic expansion. The
board of the NTO should include representatives from relevant
organizations. These representatives should play pivotal roles in
developing and ratifying guidelines, protocols, regulatory standards,
and training programs for use throughout Greece.

Teaching, Training, and Professional Development
Greece must develop a national strategy that provides tailored and
continuous training for healthcare professionals in all areas that are
relevant for organ donation and transplantation. Dedicated
training modules that follow existing guidelines created by the
European Union of Medical Specialists should be available for use.

Improving the performance of the organ donation and
transplantation system requires an innovative research and
development program. All units and staff must be actively
supported and encouraged to participate in research activities
at local, national, and international levels.

Implementation Task Force
The implementation of the preceding recommendations will be a
complex and time-consuming task. Thus, we recommend the
establishment of an implementation task force that will be chaired
by the permanent secretary of the Ministry of Health. We

recommend the establishment of a 7–10-person task force that
includes representatives from key interests. Annual reports
focused on overall progress should be submitted for review.

DISCUSSION

This is the first comprehensive, systems-level study of the Greek
organ donation and transplantation program published to date,
and the first attempt to provide comprehensive recommendations
for reform. Our findings were evaluated using a novel conceptual
framework that takes a wide view of the field and attempts to
capture all factors which might influence the success of a national
donation and transplantation program. Thus, this study captures
aspects of the Greek program that had not been considered in
previous evaluations of Greece’s comparatively poor
performance. Our study was also based on existing published
and unpublished literature on solid organ donation and
transplantation and was further informed by extensive rounds
of interviews with numerous global, national, and local policy
stakeholders in the field.

One limitation of this study was that the analysis was not designed
to capture data focused on all aspects of a donation and transplant
program (e.g., equity). We also recognize that the subjective views of
the authors may have influenced the narrative review of the literature.
Furthermore, we are aware that the views expressed by the
interviewees may not be fully representative of all those working in
the field of organ donation and transplantation in Greece.

Our study has highlighted numerous policy gaps with a
significant impact on the national solid organ donation and
transplantation program in Greece. A national reform program
designed to address these policy gaps and implement the required
policy changes should become a national priority. The
recommendations provided represent a comprehensive set of
potential policy priorities that can be used to strengthen the
Greek national organ donation and transplantation system.
Implementing these recommendations may accelerate Greece’s
progress toward a national organ donation and transplantation
program with performance metrics that are comparable to
successful programs that have been developed in other European
countries. This would deliver immeasurable improvements to the
quality of life of thousands of individuals as well as their families.

As with all major policy reforms, the success of these efforts will
rely on the manner of their implementation. One frequently observes
a gap between policy plans and their implementation. Because of the
extensive nature of the recommendations, coordination of the reforms
will be a complex process. An implementation task force may play a
crucial role in this endeavor and thus should have a formal mandate
from the government to lead the policy design process and oversee the
implementation of these reforms. The task force should also be
provided with the responsibility of preparing the legislation needed
to support the reform program as well as establishing a clear roadmap
with due regard for the phasing of and interdependencies between the
various programmatic elements. This roadmap should include clear
targets and milestones that will ensure appropriate sequencing, for
example, making certain that the capacity of the donation and
transplantation workforce and infrastructure increases in concert
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with the coordination capacity of the system as well as increased rates
of consent and availability of organs for transplant.

Finally, the task force should commit itself to rigor and
transparency. For example, the task force might publish an
annual report that highlights progress and identifies the gaps
remaining to be addressed. Transparency will also be needed to
support efforts to strengthen public support for organ donation and
transplantation which will also be critical to the program’s success.
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