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Abstract

Organ shortage is one of the main limitations to deal with in organ transplantation. Although the number of patients in the waiting list
increases over time, the number of transplants performed does not increase or increases at a much lower rate because of the scarcity of organs
to fulfil the demands. Several classic approaches have proven to have a limited or transient impact on the figures of organ donation. The
sustained increase in deceased organ donation rates in Spain during the last years, reaching values of 33 to 35 donors per million population,
obeys to the implementation of a set of measures, mainly of organizational nature, that is internationally known as the Spanish Model of
Organ Donation. With the creation of the National Transplant Organization in 1989, always acting as an agency in support of the process of
donation besides organ sharing, a network of highly trained and motivated physicians with the main responsibility of developing a proactive
donor detection program was established. A continuous audit of brain death in intensive care units of transplant procurement hospitals has
been applied in the last 7 years as a valuable tool to evaluate the potential of donation and the weaknesses of the process, identifying areas to
be improved. Great effort in training and education, close attention to the mass media, and reimbursement to procurement and transplant
centers for the developed activity have been other measures indeed contributing to the successful Spanish results. The application of the
Spanish Model of Organ Donation to other regions and countries across the world, such as the region of Tuscany in Northern Italy and some
Latin American countries, has proven to be feasible always that minimal requirements are fulfilled. What these figures show is that a positive
change in organ donation rates can be achieved if steps are taken into the right direction.
© 2007 Elsevier Inc. All rights reserved.
1. Introduction

The Nobel Prize winner Joseph Murray was the first to
report a successful kidney transplant between identical twins,
performed in 1954 [1]. Since then, organ transplantation has
progressively become a well-established therapy of unequi-
vocal importance. Kidney transplantation represents the best
therapeutic option for patients with end-stage renal disease,
providing best outcomes of survival [2], quality of life [3],
and cost-effectiveness [4], compared with other renal
replacement therapies. In a meta-analytic review of the
medical and economical literature evaluating renal replace-
ment therapies, published during a 20-year period, the
authors concluded that renal transplantation has become
more cost-effective over time. Although center hemodialysis
remained between $55000 to $80000 per life-year saved,
kidney transplantation reached values of $10000 per life-
year saved [4].
⁎ Corresponding author. Tel.: +34 902 300 224.
E-mail address: rmatesanz@msc.es (R. Matesanz).

0955-470X/$ – see front matter © 2007 Elsevier Inc. All rights reserved.
doi:10.1016/j.trre.2007.07.005
Liver, heart, and lung transplantation represents an almost
unique therapeutic alternative for patients with end-stage
liver, heart, and lung failure, although liver transplantation
has been also applied for the treatment of specific
pathologies not causing end-stage liver failure. Pancreas
transplantation, in its different modalities, has become a
solution to reestablish insulin secretion in selected diabetic
patients, aiming to improve patient survival and quality of
life. Small bowel transplantation, usually performed as a part
of a multiorgan transplant, is still a relatively rare procedure
but aimed to solve life-threatening conditions.

Results with organ transplantation have also progres-
sively improved over time, thanks to the advance in surgical
techniques, availability of new immunosuppressive drugs,
and longer experience of the transplant surgical and medical
teams. According to the United States Organ Procurement
and Transplantation Network and the Scientific Registry of
Transplant Recipients 2006 annual report, in the United
States, 1-, 3-, and 5-year unadjusted graft survival were 91%,
80%, and 70%, respectively, for kidney recipients of
deceased nonexpanded criteria donors who received their
grafts during the period 1999 through 2004. For the same
follow-up periods, unadjusted graft survival for kidney
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recipients of expanded criteria donors was 82%, 68%, and
53% [5].

Improvement over time is apparent also regarding patient
survival after liver transplantation. For instance, 3-year
patient survival was 47.2% for patients transplanted in 1984
to 1987, increasing up to 76.6% for those patients receiving a
liver during the period 2003 through 2005, according to the
Spanish Liver Transplant Registry [6]. Similar improved
figures are drawn up by the European Liver Transplant
Registry. Although 10-year patient and graft survival was
36% and 31%, respectively, for liver transplants performed
during 1968 to 1988, the corresponding values were 60%
and 51% for transplants performed after the year 1988 [7].

Half-life of adult heart-transplanted patients during the
years 1982 to 1988 was 8.2 years, reaching 10.2 years for
those patients who received their grafts during the period
1994 through 1998, and survival figures continue to improve
according to the International Registry of Heart and Lung
Transplantation [8].

Although, many problems ought to be solved in organ
transplantation: grafts are mainly lost in the long term
because of the so-called chronic rejection and death with a
functioning graft, mainly occurring in the context of
cardiovascular pathology [9]. Besides, short- and long-term
consequences of immune suppression decrease longevity
and quality of life of organ recipients.

Despite these problems, organ transplantation faces an
earliest barrier represented by the important gap existing
between the number of patients waiting for a transplant and
the number of patients who are indeed transplanted. This is
due to the shortage of organs for transplantation in relation
with organ demands. Although the number of patients being
included in the waiting list increases, the rate of donation and
Fig. 1. Steps in the process of d
the number of organs available for transplantation does not
increase or improves at a slower rate.

The result of more patients joining the waiting list with a
little increase in the number of patients transplanted is a
longer time in the waiting list. Time waiting for a kidney
transplant is expensive and may have a negative impact on
graft and patient survival [10]. Besides, the number of
patients who may die while waiting for a transplant may also
increase. The shortage of organs for transplantation may still
be underestimated because the scarcity of organs may
preclude physicians from including more patients into the
waiting lists.

In this context, severe organ shortage represents a
universal challenge in organ transplantation, which
should be faced under the scope of a planned and
integrated approach.
2. The process of donation after brain death

Deceased donation activity is primarily based on donation
after brain death. It has to be outlined that no more than 1%
of dead people and no more than 3% of people who die in the
hospital hits this situation. Therefore, the number of potential
brain-dead donors is limited. Keeping in mind this limitation,
the potential of deceased donation after brain death is
difficult to reach because organ donation and procurement is
a very delicate and complex process that needs the
cooperation of many actors and that can be broken at any
time. Even more, the whole process should take place in a
very short period—what enhances the weaknesses of the
process itself. Several basic steps may be identified in this
process [11], as represented in Fig. 1.
onation after brain death.
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2.1. Donor identification

All potential donors should be identified at the earliest
stage as possible. This early identification will facilitate
donor screening and maintenance but undoubtedly implies a
proactive attitude at this first and crucial step.

2.2. Donor screening

The risk of transmission of a serious disease through
organ transplantation (neoplasia and infection) from the
donor to the recipient should be minimized. However, it must
be ensured that only organs that should be discarded are so,
avoiding an unjustified loss of organs.

2.3. Donor maintenance

It is essential that organs procured are kept in adequate
conditions before retrieval. The maintenance of the potential
donor's physiological state while on intensive care and of the
donor before and during retrieval can make a major
difference to the condition of the organs. Poor donor
maintenance can make organs unusable or increase the
incidence of primary graft failure.

2.4. Consent/authorization

Appropriate consent or authorization has to be obtained
before organs can be removed. Countries have different
legal requirements to obtain consent: although some
countries apply the presumed consent (or opting-out
approach), in others, specific consent (opting-in approach)
has to be expressed.

2.5. Organ retrieval

The surgical technique for removing organs from the
body and the way those organs are subsequently handled and
preserved before and during transportation are critical to the
successful outcome of the transplant. Each year, several
organs are damaged during removal and/or transportation.
Some can be repaired, but a few will have to be discarded.
Coordination of retrieval activities is needed to guarantee the
success of the process.

2.6. Organ allocation

For some organs, particularly kidneys, hearts, and
pediatric organs, the successful long-term outcome of the
transplant depends partly on ensuring an appropriate
matching between donor and recipient. A well-organized
system for allocating and transporting donated organs in the
most adequate way is important. In some cases, optimum
allocation will require exchange of organs between trans-
plant organizations and countries. Cooperation between
countries is increasingly important.

It is easy to understand that the process of donation and
transplantation after brain death is a delicate, complex, and
long one. On one hand, it requires the participation of
very different professionals, and at every one of the steps
in the process, losses of the donor and/or organs may
potentially occur.
3. The Spanish Model of Organ Donation: an integrated
approach to face organ shortage

Along the years, several classic approaches to face the
scarcity of organs and donors for transplantation have proven
to be of limited usefulness. There is evidence that the
shortage of organ donors is not primarily the result of a lack
of suitable donors but, rather, the result of the failure to
identify them, obtain the consent, and procure the organs
[12]. Partial strategies in many countries have resulted in
mild or transient increases in organ donation or even no
improvement at all [13].

Although an adequate legal framework seems to be an
imperative requirement to construct a program on deceased
donation, modifications of the legal structure have not
proven to be effective with regard to the increase in organ
donation. A recent example may be represented by
Singapore changing from informed-consent (opting-in) to a
presumed-consent (opting-out) law, which was not related to
a significant increase in the rates of donation [14]. In
addition, promotional campaigns seem to have a transient
impact on the donation rates [15]. Finally, the development
of tools which may facilitate the expression of the wishes of
the deceased on organ donation may be considered a social
tool, far from being effective when increasing organ
donation rates. Besides, the cost-effectiveness of some of
these tools, as donor's registries, should be deeply analyzed
and have been a matter of discussion.

Spain is the only country in the world in which a
progressive and sustained increase in the number of deceased
organ donors has been described. This has led Spain in an
outstanding position when compared with other European
countries and other countries across the world [16].

The Spanish National Transplant Organization (ONT)
was created in the year 1989 [17], and with it, a national
network of specifically trained, part-time dedicated and
strongly motivated hospital physicians in direct charge of the
whole process of donation was established [18,19]. Since
then, rates of deceased donation have progressively
increased from 14.3 donors per million population (pmp)
at that time to rates of 33 to 35 donors pmp in the very last
years [16] (Fig. 2). In parallel, the absolute figures and the
rates of kidney and liver transplants performed have also
progressively increased. For instance, the number of kidney
transplants performed in Spain has doubled, reaching
absolute numbers well above 2000 interventions each year,
and the activity in liver transplantation, being almost
anecdotic at the end of the 80s, is well above 1000
procedures yearly at the present moment [16] (Figs. 3 and 4).

The impressive evolution attended in Spain with regard to
donation and transplantation activities is the result of a set of
measures, mostly of organizational nature, which was



Fig. 3. Evolution in the absolute number of kidney transplants performed in Spain.

Fig. 2. Deceased donation activity (donors pmp) in European countries and the United States (year 2005).
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able 1

rinciples of the Spanish Model of Organ Donation

. Transplant coordination network

. Special profile of the 3 levels of transplant coordination

. Continuous audit on brain deaths and outcome of donation at ICUs in
transplant procurement hospitals
. Central office as an agency in support of all the process of donation
(besides organ sharing)
. Great effort in medical training
. Hospital reimbursement

7. Close attention to the mass media

Fig. 4. Evolution in the absolute number of liver transplants performed in Spain.
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established in our country from the year 1989 on [20,21].
This set of measures, which, altogether, is known as the
Spanish Model of Organ Donation, has been internationally
considered as the only set of initiatives that have proven to be
effective in increasing deceased donation rates in a sustained
way [12,22].

The Spanish Model of Organ Donation was developed
based on an adequate legal, technical and political frame-
work. From the legal point of view, the situation was similar
to that of other western countries [23]. The principles of
altruism and confidentiality were set, and main aspects
covered by the law included the protocol for brain death
diagnosis, organ retrieval, or consent to donate. Since the
first transplantation law was enacted in 1979, Spain has a
presumed consent or opting-out law. However, and in a
similar way to what it has been described in other European
countries, the families are always approached as a way of
understanding the wishes of the deceased about donation or
as a way of getting the permission to proceed with donation
in case the wishes of the deceased are unknown. Therefore,
from a practical point of view, an informed consent or
opting-in model has always been applied.

From a technical perspective, proper health care facilities
were present. Besides, very experienced, enthusiastic, and
innovative transplant teams have been a key issue from the
very beginning. Finally, an adequate political framework
existed, although a characteristic of the Spanish structure is its
decentralization. For instance, in the last 10 years, political
competencies have been transferred to 17 regional authorities.

Far from the simplistic approach of summarizing the
Spanish Model as placing in-house coordinators in every
hospital, there is a set of measures that, altogether and
properly integrated, has been progressively established in
our country and that represents the basis of the success on
donation and transplantation activities. The principles of
the Spanish Model of Organ Donation (Table 1) are
explained below.

3.1. Transplant coordination network

Transplant coordination in Spain has been organized at
3 different, but related, levels—hospital, regional, and
national—each of these levels with their own and specific
responsibilities in the process of organ donation (Fig. 5).

The national level of the network, the ONT, is a central
office which supports the whole process of donation, not
acting solely as an organ sharing office. Along with the
regional organizations, the ONT also acts as a real interface
between the hospital and the political level, and both are
nominated and paid by the regional and national authorities,
respectively. Outstandingly, every technical decision is taken
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Fig. 5. Spanish Transplant Coordination Network. Three different levels of
coordination—central, regional, and hospital levels.
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as a consensus by a commission constituted by the ONT and
the responsibility of every one of the regional offices.

The third level of the transplant coordination network is
represented by the hospital coordinators, who are directly
involved in the process of donation; developing a proactive
program on donor detection; and in charge of donor
evaluation and maintenance, family and judicial approach
(this last one when needed), as well as coordination of all the
process of organ procurement.

The number of hospitals integrating the transplant
procurement network seems to have a direct impact on the
number of deceased organ donors. As a matter of fact, along
the last years, the number of transplant procurement
hospitals has progressively increased in our country from
less than 20 units in 1988 to 156 units in the year 2007.
Outstandingly, the contribution of the small hospitals
(defined as those with procurement but without transplanta-
tion facilities) has been clearly efficient. For instance, 40% of
deceased donors in Spain are detected and referred by these
112 small hospitals, representing a deceased donation
activity as high as 14 donors pmp—a rate which is similar
to the one described for several European countries as a
whole [16]. On the other hand, large hospitals (defined as
those with procurement and transplantation facilities), in a
number of 44 in the year 2007, contribute with 60% of the
deceased donation activity, this meaning a rate of approxi-
mately 20 donors pmp.

3.2. Special profile of the 3 levels of transplant coordination

The figure of the transplant coordinator is considered by
many as the one that is able to establish the difference
between a successful and a nonsuccessful program on
deceased donation. The main responsibility of this figure
(also referred to as key donation person) is represented by a
proactive donor detection program [11].

The profile of the hospital transplant coordinator in Spain
is probably one of the most important differences when
comparing the organizational and structural system on
transplantation among the European countries.

Transplant coordinators are mainly physicians, supported
by nurses in those hospitals with a quantitatively important
donation activity. The medical specialty of the transplant
coordinator in Spain has necessarily evolved in the last years;
in fact, although most of the coordinators were nephrologists
in the 80s, most of them are intensive care unit (ICU)
specialists at the present moment.

Except for a few cases, the figure of the coordinator is
part-time dedicated to the transplant coordination activities.
This characteristic allows the possibility of having a trans-
plant coordinator appointed even in small hospitals.
Although having a close relation to the transplant teams,
the figure of the transplant coordinator in Spain does not
depend, neither report, to the transplant team. The
transplant coordinator is, in fact, nominated by and must
report to the hospital direction, although is functionally
linked to the regional and the national transplant organiza-
tion. Finally, the hospital coordinator is an in-house figure
who works inside the hospital—a situation that guarantees
proper donor detection.

The network of transplant coordinators, with their
characteristics and profile previously described, along with
a high level of training and motivation, is without a doubt
one of the keys of success of the deceased donation program
in Spain. Unfortunately, this ideal figure of the transplant
coordinator is not easy to be appointed in many countries.

3.3. Continuous audit on brain deaths and outcome of
donation at ICUs

A program for a continuous brain death audit in ICUs of
transplant procurement hospitals has been put in place in
Spain for the last 7 years. This program, also known as
Quality Program on Organ Donation, allows to define the
theoretical capacity of organ donation according to each
hospital's characteristics, as well as to evaluate all the
process of organ donation, identifying weak areas which
contribute to potential donor losses [24,25]. Therefore, areas
for improvement are identified, and corrective measures may
be put in place.

The Spanish Quality Program on Organ Donation was
first described during the 90s and has served as a basis of
other international programs, such as Donor Action. The
program is based on a continuous self-auditing of the
performance in the process of organ donation, which may be
complemented by external audits [24]. Evaluation requires
the retrospective review of the medical charts of patients
dying at the ICUs. The internal audit is performed by the
hospital transplant coordinator, and the external audit is
usually performed by coordinators coming from different
regions of the one which is being evaluated. Final data allow
knowing the number of deaths, brain deaths, and organ
donors for every ICU. Taking into account local hospital
factors affecting every one of these numbers (available beds,
neurosurgery procedures, transplantation facilities, patients
admitted at the ICU, and emergency departments), a
calculation of specific indexes of efficiency of the whole
process of donation may be performed and compared with
standard or reference values.



Fig. 6. Spanish Quality Program on Organ Donation, 1995 to 2005 results.
Number of encephalic deaths at transplant procurement hospitals. Reasons
for brain death people not becoming actual donors and final number of
actual donors.
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Very valuable information has been obtained from this
program, which evaluates the performance of the trans-
plant procurement hospitals in Spain. From the analysis of
cumulated results from the period 1999 through 2005
(Fig. 6), we know that 12.3% of deaths occurring at the
ICUs are brain deaths and that 50.8% of them become
actual donors [26]. The main reasons that justify that a
potential donor (brain death person) does not become an
actual donor are represented by medical contraindications
(27.1%) and refusals to donate (14.7%). Even more, we
have also understood that the concept of medical contra-
indication to donate is a real area to be improved, since
relative contraindications to donate are considered as
absolute contraindications in some occassions.

3.4. Central office as a support agency

The ONT acts as a central office in support for the whole
process of organ donation, not acting solely as an organ
sharing office. For instance, this first level of the transplant
coordination network is also in charge of the organization of
organ and transplant teams' transportation, management of
the waiting lists, registries and statistics, as well as general
and specialized information and development of activities
and actions aimed to improve the performance in the whole
process of donation and transplantation. The support of this
central office, as well as some regional offices, to the small
hospitals, frequently with no possibilities of developing all
the process of donation on their own, has been outstanding.

The ONT has been also acting as a real interface between
the hospital and the political level by suggesting and
supporting the implementation of legal measures that allow
the adaptation of the process to the scientific advance
and knowledge.

3.5. Great effort in training

A great effort in training may be considered as one of the
main principles of the Spanish Model of Organ Donation.
Continuous training programs are targeted to all the
professionals directly or indirectly involved in the process
of donation, with special emphasis in the training of new and
already existing hospital transplant coordinators. Training
covers each one of the steps in the complex and delicate
process of donation—donor detection and maintenance and
legal aspects including brain death diagnosis, family
approach, and organizational issues. Besides, training in
areas such as management of resources, relation to the mass
media, and others has been also developed. Both types of
training approaches, through general courses covering all the
steps of the process of donation or specific courses on each
of these issues, have been put in place.

The contribution of training to the successful results of the
deceased donation activity may be exemplified by the
progressive decrease in refusals to donate and training in
family approach. As a matter of fact, we have performed a
survey to the general population at 3 different occasions—in
1993, 1999, and 2006. The attitude of the population toward
donation has not significantly changed along these years
[27]. For instance, a similar percentage of the surveyed
people was in fact a donor (had a donor card), would donate,
or were not prone to donate. In spite of this lack of change in
the general attitude of the population toward donation, a
progressive decline in the rates of refusals to donate has
been observed. In fact, in 1993, 27.5% of the approached
families expressed a refusal to donate, whereas in 2006, this
rate was 15.2%. This decrease in refusals to donate, in spite
of a lack of change in the position of the population toward
donation, has made us conclude that the way the family is
approached has possibly improved, mainly because of the
effort in training.

3.6. Hospital reimbursement

As any other medical activity performed at the public
health care system, the donation and transplantation
activities in Spain are properly reimbursed by the regional
health care authorities [28]. Each procurement and trans-
plantation hospital is yearly budgeted according to the
donation and transplantation activities performed in the
previous year. Reimbursement covers all human and material
resources needed to efficiently develop the donation and
transplantation program within the hospital. Without a
proper financial coverage, it is impossible for a hospital to
efficiently maintain a program of deceased donation,
especially for those small nonuniversity hospitals without
transplantation facilities. In general terms, organ donation
should never be a disincentive activity.

3.7. Close attention to the media

With the aim of improving the level of knowledge
on donation and transplantation of the population, close
attention to the media has been dedicated [29,30]. A
24-hour telephone hotline and an updated Web site are
available for consultation, questions, and answers. The
transplant hotline, originally intended for the public, has
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become popular among health care professionals, especially
general practitioners, and the media. That anyone, including
the media, can, at any time, obtain medical, legal, or
statistical information about organ donation has helped
reduce the incidence of adverse stories about transplantation,
increase public confidence, and help to generate a climate of
trust and transparency about organ transplantation. Besides,
transplant coordinators receive specific training courses on
communication with the media. Controversial issues such as
organ trafficking and brain death are deeply discussed at
these forums. Meeting with journalists are periodically held
in a proactive fashion or under specific requests. Specific
meetings attended by journalists and opinion leaders on
transplantation issues have been performed on a yearly basis.
Outstandingly, a quick and efficient management of adverse
publicity and other critical situations have also helped to
generate a positive thinking on donation and transplantation
among the Spanish population.
able 2
conomic framework and resources dedicated to health care in European
ountries (year 2004)

GNP
($)

GDP
($)

HDI Total Health
expenditure
(% of GDP)

%
Public

%
Private

ustria 32300 35766 0.944 7.5 70.7 32.4
elgium 31030 33807 0.945 9.3 70.9 29.1
roatia 6590 7724 0.846 7.9 83.0 17
yprus 17580 18668 0.903 6.2 47 52.2
zech R. 9150 10475 0.885 7.2 88.8 9.3
enmark 40650 44673 0.943 9 82.6 17.4
stonia 7010 8331 0.858 5.5 75.5 24
inland 32790 35562 0.947 7.5 76.6 23.2
rance 30090 33896 0.942 10 78.4 23.5
ermany 30120 33212 0.932 10.9 78.1 21.9
reece 16610 18560 0.921 9.8 53.9 48.3
ungary 8270 9962 0.869 8.4 72.5 28.2
eland 34280 44644 0.956 7.2 79.5 21.5
aly 26120 29143 0.94 8.7 75.1 23.6
atvia 5460 5868 0.845 6.4 52.03 48.4
ithuania 5740 6480 0.857 6.5 70.6 24.6
uxembourg 56230 70295 0.945 6.9 90.4 9.8
alta 12250 13256 0.875 9.2 78.19 21.8
etherlands 31700 35560 0.947 9.8 62.3 38.8
oland 6090 6346 0.862 9.9 83.5 16.2
ortugal 14350 15970 0.904 6.4 68.6 30
lovakia 6480 7635 0.856 9.8 71.9 30.3
lovenia 14810 16115 0.91 5.8 88.0 12
pain 21210 24360 0.938 8.7 79 22.8
weden 35770 38525 0.951 7.8 70.9 28.1
witzerland 48230 48385 0.947 9.5 84.9 14.6
K 33940 35485 0.94 8.1 85.5 14.1

NP indicates gross national product; GDP, gross domestic product; HDI,
uman Development Index.
ata from World Health Organization Regional Office—European Health

for All Database [33].
4. Factors influencing the adaptation of the Spanish
Model of Organ Donation

It is easy to understand that the adaptation of the Spanish
Model of Organ Donation to other countries or regions may
be a complex task, not merely solved by appointing
transplant coordinators at every acute care hospital. Even
more, the feasibility and success of such a project may be
very variable, mainly depending upon organizational and
structural differences among the countries [31]. For instance,
the type of health care system, the economical resources
dedicated to health, the number of available physicians and
their salaries, the acute care beds and ICU facilities available,
and the age distribution of the population are all factors that
may have an influence on the adaptation of the model.

4.1. Type of health care system

One sine qua non prerequisite to adapt the Spanish Model
of Organ Donation to other countries or regions is the
existence of a public health care system universally covering
the health care needs of the population [28]. Organ donation
can hardly be a concern for private medicine, although this is
not the case for organ transplantation. Consequently, the
development of a deceased donation program, such as the
Spanish one, needs a public health care background. Despite
this being an important condition, it does not necessarily
mean that the model cannot be partially implemented in a set
of selected hospitals or in specific regions. For instance, this
has been the case for some Latin American countries [32].

4.2. Economic resources dedicated to health

The economic resources dedicated to health care, as well
as the ratio between the public and the private funding of
health care facilities, are 2 important factors to be considered
in the adaptation of the model. With regard to the first of the
factors, there is a minimal level under which it is impossible
to develop a program such as the Spanish one. Table 2 shows
the economic resources dedicated to health care and
differences in the economical background among some
European countries.

4.3. Number of available physicians and salaries

The number of available physicians in every country and
the average basic annual salary of the physicians represent 2
other limiting factors when adopting the Spanish Model of
Organ Donation. These numbers are widely variable among
the countries. Countries with a low number of physicians per
1000 inhabitants and high incomes for medical doctors can
hardly develop a transplant coordinator network based on
specialized physicians. The opposite situation, in fact,
present in countries such as Italy or Spain, represents the
ideal background, with a higher number of physicians per
1000 inhabitants and lower incomes susceptible of being
increased based on achievements and objectives.

The number of available nurses may be considered also as
an influencing factor not only because of their potential as
transplant coordinators but also because of their availability
per acute care bed. This ratio has a clear impact on the
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ig. 8. Evolution in the causes of death of donors in Spain. CT indicates
raneoencephalic.

185R. Matesanz, B. Dominguez-Gil / Transplantation Reviews 21 (2007) 177–188
possibility of an adequate implication in the care of the
potential donor.

4.4. Availability of acute care beds and ICU facilities

Keeping in mind the lack of harmonized information on
the number of acute care beds and ICU facilities, it is easy to
understand that these issues may highly influence the
application of the Spanish Model of Organ Donation. For
instance, acute care beds (hospital beds not dedicated to
chronic patients) and ICU facilities (where the possibility of
mechanical ventilation exists) represent basic needs to detect
and maintain a potential donor.

Among the various data relevant for organ donation, the
number of ICU beds pmp and the ratio between ICU beds
and total acute beds should be considered [24,28].
Differences among the countries could explain some of the
difficulties encountered when detecting potential donors and
caring adequately for them until the full process of brain
death diagnosis and organ procurement is completed.

4.5. Age distribution of the population

The integrated approach of the Spanish Model to
increase deceased organ donation has included an adapta-
tion to the changes that occurred in the profile of the
potential donor. This adaptation has been necessarily
followed by a progressive increase in the use of aged and
more complex organ donors [22]. As a matter of fact, only
in the last 10 years, the mean age of organ donors in Spain
has increased from 45.4 to 51.4 years, and the percentage
of organ donors 60 years or older has risen from 10% to
almost 40%, a higher rate than the one reported in other
European countries (Fig. 7) [34]. Aged donors mainly
represent a source for liver and kidney transplants,
sometimes placed in a dual fashion, according to functional
and histologic criteria [35]. Trying to numerically represent
the efficiency of these old donors, the number of
used organs per donor with donors 60 years or older was
Fig. 7. Evolution in the age distribution of deceased donors in Spain.
F
c

1.62 vs 2.91 with younger donors in the year 2006. In
parallel to the increase in the age of organ donors, the cause
of death has also suffered a progressive change, so most
organ donations are due to cerebral bleeding, whereas
traffic deaths accounted just for 14.3% of all donors during
the year 2006 (Fig. 8) [34].

Differences among countries and regions in age distribu-
tion of the population may explain relevant differences in the
potential of organ donation. The age differences are
explained by, and are also the consequences of, epidemio-
logical data (cerebral bleedings, tumoral deaths, etc). All
these and other data, together with the number of road
accidents, form a clear definition of the basic state of a
country or region, which is necessary when considering an
approach such as the Spanish Model.

There are some other relevant factors which are not so easy
to standardize, such as the concentration or dispersion of the
population and the access to computerized axial tomography
and neurosurgery facilities, but are, nevertheless, highly
relevant for a specific situation of organ donation.
5. Some experiences adapting the Spanish model

The adaptation of the Spanish Model of Organ Donation
to other countries and regions in the world has been
accomplished with variable rates of success. This has been
the case of the region of Tuscany, in Northern Italy, where
many aspects of the model have been implemented, resulting
in a sustained increase in the deceased donation activity. As a
matter of fact, deceased donation has increased from a rate of
10 donors pmp in the year 1997 to rates of more than 40
donors pmp in the year 2006 [36]. When referring to Italy as
a whole, after the new transplantation law was approved in
1999, a transplant coordinator network organized at 3
different levels (national, regional, and hospital), similar to
the Spanish structure, has been developed. Great effort in
training has also been made through general and specific
courses focused on the family approach, communication
with the media, brain death diagnosis, or the application of a
quality assurance program [37]. Still with problems in
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specific areas, there are regions in Italy, besides the
Tuscany, that have reached deceased donation rates of 30
donors pmp.

In addition, a great effort in the adaptation of the Spanish
model to the local circumstances of Latin American
countries is underway. This ambitious project has been
accomplished through the Iberoamerican Council of Organ
Donation, which represents 21 Spanish- and Portuguese-
speaking countries. One of the most outstanding features of
the program is represented by the training of professionals
from these countries in the most important aspects of the
model during periods of 2 to 6 months in Spain. This has
resulted in more than 100 transplant coordinators trained in
Spain. Results have been impressive. Uruguay has reached a
deceased donation rate of 25.2 donors pmp in the year 2006,
which represents a similar level of deceased donation
activity than the one reported for the United States.
Argentina has been able to double deceased donation
activity in only 3 years (from 6 to 12 donors pmp). Other
countries have also widely increased their organ donation
rates during the year 2006 (Colombia by 60%, Venezuela by
27%, Chile by 25%, and Cuba by 30%) (Fig. 9). What these
figures show and what these experiences reflect is that
everything is possible. If the right measures are adopted, a
positive change in organ donation rates can be achieved.

Many aspects of the Spanish Model of Organ Donation
have been deeply analyzed in the document entitled
Fig. 9. Increase in deceased donation activity i
“Meeting the organ shortage: current status and strategies
for improvement” [11], including 19 recommendations
summarizing the critical aspects of the Spanish Model of
Organ Donation and that has been approved by the Health
Committee of the Council of Europe.
6. Other alternatives to increase the donor pool:
non–heart-beating and living donation

6.1. Non–heart-beating donors

In the early days of organ transplantation, the source of
transplantable kidneys was either living donors or deceased
donors who have died of cardiorespiratory arrest. However,
wide acceptance of the brain death definition and criteria
made that the use of organs from brain death donors
almost fully replaced the use of the former. Because of the
shortage of organs for transplantation, together with
promising results with kidney transplants from these
donors, a renewed interest in obtaining organs from
donors after cardiac death, also called non–heart-beating
donors (NHBD), has been observed. This interest has led
to several consensus conferences and meetings that tried to
face the inherent technical, ethical, and legal subjects that
did arise [38-40]. Although activity with NHBD has
increased in United States, activity in this field is almost
anecdotic in Europe, with some exceptions. During 2005,
n Latin American countries (year 2006).
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only 3 European countries did register a significant number
of donors after cardiac death (120 in the Netherlands, 121
in the United Kingdom, and 71 in Spain), probably as a
reflection of the difficulties and dilemmas that this activity
deserves [16].

Maastricht types I (dead on arrival) and II (unsuccessful
resuscitation) NHBDs have been increasingly used in Spain
after a period of almost inexistent activity. At the present
moment, non–heart-beating donation represents 5% of all
deceased donation activity in our country. This progressive
use of NHBD has provided the following cumulative figures
for the last 12 years: from 554 NHBDs, 710, 58, and 26
kidney, liver, and lung transplants, respectively, have been
performed so far. Nevertheless, it has to be outlined that
these procedures are sustained basically by 2 hospitals: 1
placed in Barcelona (Clinic Hospital) and 1 in Madrid (San
Carlos Clinic Hospital). Teams in charge of these difficult
programs are characterized by their high level of training and
motivation. Results after kidney transplantation [41] with
this specific type of NHBD have been impressive, and pilot
programs with lungs [42] and livers from such a source are
also underway.

Non–heart-beating donation, especially Maastricht cate-
gory I, represents a real alternative to expand donation
activities. However, donation after cardiac death must be
recognized as a more complex process than donation after
brain death. The exploration of this alternative must be faced
based on a careful evaluation of each region or country's
possibilities, particularly in large populated areas with
excellent emergency medical care.

6.2. Living donation

Living donation is an increasing alternative to face the
scarcity or organs from deceased donors. Mostly kidney and
liver, but also lung, pancreas, and small bowel transplantation
from living donors, has been reported. Results with living
kidney transplantation are even better than those achieved
with kidneys from deceased donors [43] and with an apparent
low risk of mortality for the donor estimated on 0.03% [44].
Results after living liver transplantation are not so good, and
risks for the donor are higher. This situation, along with the
ethical implications of living donation, basically the violation
of the traditional first rule in medicine “primum non nocere”
(above all, do not harm), has made that living donation is very
variably implemented across the countries.

For instance, kidney transplantation from living donors
represented 4.6% of all the kidney transplantation activity in
Spain in the year 2006. Although this percentage has been
progressively increasing in our country, it is a much lower
activity than the one described for other countries in Europe
and for other countries across the world [16]. The same
situation applies to living liver transplantation activities.

Room for improvement exists in living donation activity
in many countries. However, living donation activity should
always be promoted as a complementary activity to de-
ceased donation, not in competition, avoiding a negative
correlation between the living transplantation activity and
the deceased one.
7. Conclusions

Organ shortage remains one of the main challenges in
organ transplantation. An adequate organization seems to be
the clue to increase deceased donation activity in a sustained
way. Organization is in fact the whole philosophy of what it
has been internationally known as the Spanish Model of
Organ Donation, a model that has led Spain in an outstanding
position when referring to deceased donation. The figure of
the transplant coordinator, the central office in support of all
the process of organ donation, great effort in training and
education, close attention to the media, and reimbursement
to the hospitals are the measures that, altogether and
appropriately integrated, constitute this model. If some
basic conditions exist, the Spanish Model of Organ Donation
can be successfully reproduced in other countries or regions
in the world.
References

[1] Murray JE, Merril JP, Hartwell Harrison J. Renal homotransplantation
in identical twins. Surg Forum 1955;VI:432-6.

[2] Wolfe RA, Ashby VB, Milford EL, et al. Comparison of mortality in all
patients on dialysis, patients on dialysis awaiting transplantation, and
recipients of a first cadaveric transplant. N Engl J Med 1999;341:
1725-30.

[3] Keown P. Improving the quality of life. New Target for Transplanta-
tion. Transplantation 2001;72:567-74.

[4] Winkelmayer WC, Weinstein MC, Mittleman MA, Glynn RJ, Pliskin
JS. Health economic evaluations: the special case of end-stage renal
disease treatment. Med Decis Making 2002;22:417-30.

[5] 2006 OPTN/SRTR Annual Report: Transplant Data 1996-2005. Organ
Procurement Transplant Network Web site. Available at: http://www.
optn.org/AR2006/default.htm. Accessed June 11, 2007.

[6] 2005 Spanish Liver Transplant Registry Annual Report. Spanish
National Transplant Organization Web site. Available at: http://www.
ont.es/RETHMemGeneral?id_nodo=276&accion=0&&keyword=
&auditoria=F. Accessed June 11, 2007.

[7] Evolution of liver transplantation in Europe. European Liver
Transplant Registry Web site. Available at: http://www.eltr.org/publi/
results.php3?id_rubrique=44. Accessed June 11, 2007.

[8] Taylor DO, Edwards LB, Boucek MM, et al. International Society for
Heart and Lung Transplantation. Registry of the International Society
for Heart and Lung Transplantation: twenty-third Official Adult Heart
Transplantation Report—2006. J Heart Lung Transplant 2006;
25:869-79.

[9] Kreis HA, Ponticelli C. Causes of late renal allograft loss: chronic
allograft dysfunction, death, and other factors. Transplantation 2001;71
(11 Suppl):SS5-9.

[10] Goldfarb-Rumyantzev A, Hurdle JF, Scandling J, et al. Duration of
end-stage renal disease and kidney transplant outcome. Nephrol Dial
Transplant 2005;20:167-75.

[11] Meeting the organ shortage: current status and strategies for
improvement of organ donation. A European consensus document.
Council of Europe Web site. Available at: http://www.coe.int/t/e/
social_cohesion/health/Activities/Organ_transplantation. Accessed
June 11, 2007.



188 R. Matesanz, B. Dominguez-Gil / Transplantation Reviews 21 (2007) 177–188
[12] Matesanz R, Miranda B. A decade of continuous improvement in
cadaveric organ donation: the Spanish model. J Nephrol 2002;
15:22-8.

[13] Hou S. Expanding the donor pool: ethical and medical considerations.
Kidney Int 2000;58:1820-36.

[14] Low HC, Da Costa M, Prabhakaran K, et al. Impact of new legislation
on presumed consent on organ donation on liver transplant in
Singapore: a preliminary analysis. Transplantation 2006;82:1234-7.

[15] Frates J, Bohrer GG, Thomas D. Promoting organ donation to
Hispanics: the role of the media and medicine. J Health Commun
2006;11:683-98.

[16] International figures on organ donation and transplantation–2005.
Transplant Newsletter—Council of Europe 2006; 11(1) (www.ont.es).

[17] Matesanz R. La Organización Nacional de Trasplantes: Un año
después. Nefrología 1991;11:13-22.

[18] Matesanz R, Miranda B, Felipe C, Naya T. Continuous improvement in
organ donation. Transplantation 1996;61:1119-21.

[19] Miranda B, Matesanz R. International issues in transplantation. Setting
the scene and flagging the urgent and controversial issues. Ann N Y
Acad Sci 1998;862:129-43.

[20] Matesanz R. Organ procurement in Spain. Lancet 1992;340:733.
[21] Matesanz R, Miranda B, Felipe C. Organ procurement in Spain: the

impact of transplant coordination. Clin Transplant 1994;8: 281-6.
[22] Matesanz R, Miranda B. Expanding the organ donor pool. The Spanish

Model. Kidney Int 2001;59:801-3.
[23] Matesanz R. Cadaveric organ donation: comparison of legislation in

various countries of Europe. Nephrol Dial Transplant 1998;13: 1632-5.
[24] Cuende N, Canon JF, Alonso M, Martin C, Sagredo E, Miranda B.

ONT quality control programme for the donation process evaluation.
Nefrologia 2003;23(Suppl 5):28-31.

[25] Cuende N, Canon JF, Alonso M, Miranda B, Martin C, Sagredo E.
Methodology of the autoevaluation procedure of the ONT quality
control programme. Nefrologia 2003;23(Suppl 5):32-41.

[26] Memoria calidad 1999-2004 (www.ont.es).
[27] Dominguez-Gil B, Miranda B, López JS, et al. Decrease in refusals to

donate in spite of a lack of change in the attitude of the general
population towards organ donation: a call to review the factors
influencing refusals. Accepted for presentation at the 15th European
Transplant Coordinators Organization Congress. Prague, Czech
Republic, September 28, 2007−October 3, 2007.

[28] Matesanz R. Trasplantes de órganos, gestión y sistemas sanitarios.
Nefrología 2001;21(Suppl 4):3-12.
[29] Matesanz R, Miranda B. Organ donation—the role of the media and
public opinion. Nephrol Dial Transplant 1996;11:2127-8.

[30] Matesanz R. The panorama effect on altruistic organ donation.
Transplantation 1996;62:1700-1.

[31] Matesanz R. Factors that influence the development of an organ
donation program. Transplant Proc 2004;36:739-41.

[32] Mizraji R, Alvarez I, Palacios RI, et al. Organ donation in Latin
America. Transplant Proc 2007;39:333-5.

[33] European health for all database (HFA-DB) online version. World
Health Organization Regional Office for EuropeWeb site. Available at:
http://www.euro.who.int/hfadb. Accessed June 11, 2007.

[34] 2006 Donation and Transplantation data. Spanish National Transplant
Organization Web site. Available at: http://www.ont.es/Estadistica?
id_nodo=19&accion=0&&keyword=&auditoria=F. Accessed June 11,
2007.

[35] Herrero JC, Gutierrez E, Martinez A, et al. Results of kidney
transplantation in recipients over 70 years of age: experience at a
single center. Transplant Proc 2003;35:1675-6.

[36] Simini B. Policy and people: Tuscany doubles organ donation rates by
following Spanish example. Lancet 2000;355:467.

[37] Bozzi G, Matesanz R, Saviozzi A, RossiFerrini PL. Summary: the
quality improvement program in organ donation of the Tuscany region.
Transplant Proc 2004;36:424-5.

[38] Kootstra G. The asystolic, or non-heartbeating, donor. Transplantation
1997;63:917-21.

[39] Donation after cardiocirculatory death, July 2005. The Canadian
Council for Donation and TransplantationWeb site. Available at: http://
www.ccdt.ca/english/publications. Accessed June 11, 2007.

[40] Bernat JL, D'Alessandro AM, Port FK, et al. Report of a national
conference on donation after cardiac death. Am J Transplant 2006;
6:281-91.

[41] Sánchez-Fructuoso AI, Marques M, Prats D, et al. Victims of cardiac
arrest occurring outside the hospital: a source of transplantable
kidneys. Ann Intern Med 2006;145:157-64.

[42] Gámez P, Cordoba M, Ussetti P, et al. Lung transplantation from out-
of-hospital non–heart-beating lung donors. one-year experience and
results. Transplant Proc 2005;37:3857-8.

[43] Gjertson DW. Look-up survival tables for living-donor renal
transplants: OPTN/UNOS data 1995-2002. Clin Transpl 2003: 337-86.

[44] Johnson EM, Remucal MJ, Gillingham KJ, Dahms RA, Najarian JS,
Matas AJ. Complications and risks of living donor nephrectomy.
Transplantation 1997;64:1124-8.


	Strategies to optimize deceased organ donation
	Introduction
	The process of donation after brain death
	Donor identification
	Donor screening
	Donor maintenance
	Consent/authorization
	Organ retrieval
	Organ allocation

	The Spanish Model of Organ Donation: an integrated approach to face organ shortage
	Transplant coordination network
	Special profile of the 3 levels of transplant coordination
	Continuous audit on brain deaths and outcome of donation at ICUs
	Central office as a support agency
	Great effort in training
	Hospital reimbursement
	Close attention to the media

	Factors influencing the adaptation of the Spanish Model of Organ Donation
	Type of health care system
	Economic resources dedicated to health
	Number of available physicians and salaries
	Availability of acute care beds and ICU facilities
	Age distribution of the population

	Some experiences adapting the Spanish model
	Other alternatives to increase the donor pool: �non–heart-beating and living donation
	Non–heart-beating donors
	Living donation

	Conclusions
	References


