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2.1. INTRODUCTION

There is general consensus that the greatest problem in the transplant world is
the lack of donors and, consequently, insufficient organs for the current number
of existing recipients.

The total number of actual donors is determined by various factors depending
on the involvement of the transplant coordinator, the organisational systems,
the health systems, cultural factors, social consensus, etc. But what gives rise
to donors and largely determines the final result is the pool of patients who die
in situations of brain death and who may donate at least one organ for
transplantation. In other words, detecting all brain deaths, identifying them as
such and evaluating all brain death cases as possible donors should be one of
the fundamental mainstays of donor detection. Therefore, the current duties
of the transplant coordinators are being aware of all the brain deaths occurring
in the hospital and of the reasons why these did not become donors.

When referring to the number of actual donors, this should be considered in
terms of organ donor detection and identification systems (it would surely be
more correct to speak of recognition of possible donors) and, particularly, in
terms of which professionals should participate in each level:

1. If it is Intensive Care Unit (ICU) doctor who decide on possible donors
and who conduct the family interview, donor rates depend exclusively on
their criteria, on who they consider as donors and how effective they are
in the interview. The transplant coordinator cannot participate much in
this type of organisation and has not been demonstrated as the most
effective.

2. If it is the ICU doctor who decide on possible donors and the transplant
coordinator who conducts the family interviews, donor rates depend on
two variables, but by starting from a pool of donors decided upon by ICU
specialists, the transplant coordinator can only participate by trying to
reduce the rate of negative family reactions. 

3. If the ICU doctor informs the transplant coordinator of a possible brain
death situation, and it is the latter who evaluates the patient as a possible
donor and who conducts the family interview, this is the best way to ensure
that a potential donor is properly evaluated using the most current criteria
and that the interview is conducted by a professional. This is undoubtedly
the system that should be used.
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One of the reasons which could largely explain the donation rate in Spain
(Figure 1) is the application of a professionalised system for the entire donation
process based on an intrahospital transplant coordinator.

2.2. DONOR DETECTION

The term donor detection may lead to confusion and error as it certainly has
different meanings in the various transplant coordination systems. It would be
more correct to use the term "potential donor detection".

This is because it is important to detect patients who, due to their neurological
status, are nearing a situation of brain death or may possibly become brain
dead. The Glasgow Coma Scale is an excellent marker for the neurological
status and on occasions may be used as a predictive value of brain death,
particularly with scores of 5 or lower. Evidently this type of patient would be
found in the different critical care units which are the units that the transplant
coordinator should prioritise.

Who is responsible for donor detection and how is it conducted? The relations
between the transplant coordinator and the critical care units are fundamental
to ensure that all patients in brain death situations or those nearing it are
evaluated for the possibility of organ and/or tissue donation.

Figure 1. Donation rates.

1996 1997 1998 1999 2000 2001 2002 2003
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The collaboration of the transplant coordinator is important because of the many
changes in both donor profiles and acceptance criteria in recent years, which
requires the professionalisation of this task.

The donor profile has changed rapidly in only a few years: it is no longer that of
a young person dying due to head trauma, but older persons whose cause of
death is cerebrovascular accident (Figure 2 and 3). It is now generally accepted
that age should not be a limiting factor when it comes to organ donation, with
various studies demonstrating that donors over the age of 70 years may be
used.1-4 In retrospective studies, it was noted that up to 30% of donors over the
age of 55 years were not identified as possible donors.5 This is where the
professionalisation of the transplant coordinator plays a role. This is the person
who should evaluate all possible donors to decide on the possibility of donation
because the donor acceptance criteria (age, infections, etc) are constantly
changing.

The most difficult question to answer is how donor detection should be
conducted. Relations between different structures and healthcare professionals
within health systems vary and at times are not very flexible, and this is what
defines where the transplant coordinator may operate.

Figure 2. Organ donors in Spain. Cause of death.
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The ideal would be that all patients in situations close to brain death or who are
brain dead be referred to the transplant coordinator irrespective of their
underlying disease or medical history. In reality this does not happen,5 and
therefore the coordinator must seek alternative methods of finding out about this
pool of patients. There are two mechanisms:

• The administrative route, where the coordinator has a list of all the patients
admitted on the previous day to ICU and their diagnosis. The coordinator
may then monitor their progress and be prepared for possible cases of
brain death.

• The most commonly used route is the visiting or "active", where the
transplant coordinator "visits" the units that may produce donors to obtain
first-hand knowledge of the status of patients in neurocritical care. 

The latter option is that which may lead to greater conflicts because we have to
first explain our reasons and then seek close collaboration with all personnel in
order to involve them in the donor detection process. It is important to be
informed about all possible donors or better still about all cases of suspected
brain death.

Figure 3. Average age of organ donors in Spain.
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2.3. CLINICAL EVALUATION

When we refer to the clinical evaluation of a donor it is rather difficult to separate
this from an evaluation of each organ and it is very easy to fall into the trap of
evaluating a possible donor according to the possible functioning of one organ.
A clear example of this is a donor over the age of 70 who may not be an ideal
kidney donor but who may be an ideal liver donor. Another example is the
presence of the hepatitis B viral infection, which is no longer considered as a
contraindication.

We therefore speak of overall donor assessment as the first step in considering
the viability of each organ.

2.3.1. Cause of death

The donor cause of death may, in exceptional cases, be a reason to rule out a
transplant, such as acute viral encephalitis and some primary tumours of the
central nervous system. Bacterial meningitis and certain types of intoxication
are no longer considered a contraindication with the proper treatment.

It is always important to ensure that the apparent cause of death does not
conceal a more serious problem, namely a primary or secondary tumour. It is
therefore advisable that all donors have a brain CT scan.

2.3.2. Age

As commented above, age per se is not a limiting factor as a criterion when
evaluating the donor. Age should be considered together with other comorbidity
factors such as hypertension, diabetes, etc, when determining whether to rule
a possible donor or not.

It is accepted that age is one factor that affects transplant survival, of which
there is no doubt. But it has also been demonstrated that the results obtained
with the use of organs from older donors, in terms of quality of life in the case
of renal transplants, are better than those with substitution therapy.6,7

2.3.3. Risk factors

Risk factors may be defined as any behavioural habits or factors which, after
analysis, may involve probable risk of transmission of infectious diseases. The
probability that transmission may occur plus its possible severity must always
be evaluated: this is what is known as risk management.
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Reliable information must be obtained on the donor regarding sexual habits
(prostitution, etc), addictions (alcoholism, drugs etc), recent trips abroad (areas
with malaria, HTLV, etc) and so forth. The information compiled should be
evaluated in context, but remembering that the serological results should not be
the determining factor in our decision-making. If there is a risk factor, such as
prostitution, the donor should be ruled out irrespective of the serological results.

2.3.4. Previous diseases

Previous diseases are not generally an absolute contraindication, but it is
important to know whether the donor suffered any type of disease, its duration
and treatment.

The most frequent are arterial hypertension and diabetes mellitus. It is
necessary to determine the impact on each organ and to conduct the necessary
tests to evaluate any possible damage to target organs.8-10

2.3.5. Physical examination

It is important to conduct a thorough physical examination of all organ donors to
rule out the possible presence of trauma suggestive of thoracic or abdominal
organ injury.

It is now increasingly more common to have tattoos or piercings in different
parts of the body and these are risk factors for the transmission of hepatitis A,
B and C.11,12 In Spain, there is a consensus document for donor infectious
disease transmission which states that, in the event of recent tattoos or
piercings (less than 3 months) next-of-kin or close friends should be asked
about the hygienic conditions and the place where these were carried out. If
less than 3 months have passed since the tattoo or piercing and there are no
details on this, a risk analysis must be conducted and the transplant team must
be informed so that they may individually assess whether to accept or reject the
organ for transplantation.

The donor should be examined for signs of intravenous drug addiction, both in
the more common sites (inner elbow joint, etc) as well as less common sites
(top of feet, etc). Examination of the genital area for the presence of sexually
transmitted diseases enables us to make decisions if there are any doubts in
this respect.

We must always remember that the physical examination is important to avoid
the possible transmission of skin tumours such as melanoma, which is
extremely aggressive and fatal to the recipient.13
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The presence of abdominal scars from previous surgery will orientate us when
speaking to family and/or friends regarding previous surgical interventions, the
type and possible underlying disease, especially tumours which would oblige us
to conduct a more exhaustive examination and decision-making process.

2.3.6. Haemodynamic status

It is important to know the haemodynamic status of the donor not only at the
time of donation but also the status while in ICU: Heart rate, blood pressure,
central venous pressure, diuresis, temperature, etc.

Hypotensive episodes should be assessed in terms of duration, timing (they
often appear at the time of brain herniation) and underlying cause. Prolonged
arterial hypotensive episodes frequently have detrimental effects on organ
function which should be assessed as well as any treatment used for this:
volume replacement, vasoactive drugs, etc.

It is important to find out about the type and quantity of volume replacement
therapy, as it is known that haemodilution with colloids, blood or blood
derivatives may alter serological results giving a false negative.14 It is important
to calculate the grade of haemodilution and depending on the result a risk
analysis should be conducted. The transplant teams should be informed of this,
so that they may decide whether to accept or refuse the organ when it is
impossible to retrieve a blood sample taken prior to the massive-transfusion for
a repeat serological test.

The use of vasoactive drugs in the donor has always been considered as an
important factor when deciding to whether to accept an organ donor for
transplantation. At present the use of vasoactive drugs such as norepinephrine
is a widely used practice in the treatment of brain damage, with the aim of
increasing cerebral perfusion pressure. There are now studies that demonstrate
the beneficial effects that catecholamines have on organ survival, which differs
from what was previously believed.15

A history of cardiac arrest during hospitalisation used to be considered as an
absolute contraindication for donation. This is no longer the case, not even for
heart donations. The cause, time, duration and type of treatment, etc must be
investigated, but deciding factors are on the basis of the repercussions on
different organs. A gradual and constant increase of transaminase and/or
creatinine (in the case of the liver or kidney respectively) on the days after the
event is suggestive of more severe damage. However, if there is a noticeable
reduction of these, the donation should be considered as this would indicate a
functional recovery.
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2.3.7. Serological tests

In addition to conducting the entire battery of tests to find out about organ
functionality, serological testing must also be conducted. What is debatable is
which tests to perform and when these should be conducted.

There is consensus in that tests should always be conducted for active
infections caused by the human immunodeficiency virus (with antibody testing),
hepatitis B virus (the surface antigen test and the more controversial core
antibody test) and hepatitis C virus (antibody) prior to organ harvesting.

However, variations may still be observed between different organisations in the
same country (becoming less frequent) (Table 1).16 

It should be emphasised that hepatitis B and C viruses are not absolute
contraindications to organ donation, as the kidneys and other organs may be
transplanted.17-18

On another level is the discussion over a positive result for hepatitis B core
antibody. This represents a risk factor for viral transmission primarily with liver
transplants (Table 2),19 though at present this does not completely rule out
organs because they are often transplanted to recipients with hepatitis B, those
with effective vaccination or to whom lamivudine therapy may be provided.

Table 1. Serological Screening about Infectious diseases tests routinely performed on all organ donors
in a survey on 49 OPOs in the United States. 
From: Domen RE and Nelson KA. Transplantation 1997; 63:1790-1794.

Infectious diseases tests

anti-HIV 49 (100%)

anti-HCV 49 (100%)

syphilis antibody (RPR) 49 (100%)

anti-CMV 49 (100%)

HBsAg 48 (98%)

anti-HTLV-I 48 (98%)

anti-HBc total 39 (79.6%)

anti-HBs 22 (44.9%)

HIV antigen 15 (30.6%)

anti-HBc IgM 9 (18.4%)

other 13 (26.5%)
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There is a series of serological tests that may be conducted a posteriori
(although this depends on the current legislation in each country), such as the
case of Toxoplasma gondii, Epstein-Barr virus, Treponema pallidum, etc. A point
of debate is the human T-lymphotropic virus (HTLV) antibody testing as this is
a disease which is often endemic to the Caribbean, Latin America and Japan.
The conduct of this test should be assessed in donors coming from these
regions or who were born of parents from these regions.

2.4. CLINICAL CONTRAINDICATIONS FOR ORGAN 
DONATION

Although the list of absolute contraindications for organ donation continues to
diminish, there are still some well-defined contraindications.

2.4.1. Human immunodeficiency virus

The presence of antibodies to the human immunodeficiency virus types 1 and
2 should be considered as an absolute contraindication (some groups are
considering the use of these organs in HIV positive recipients under exceptional
circumstances).20 The use of third generation ELISA reduces the window period
to about 25 days. We can further reduce the window period with other tests
such as the p24 antigen test, which reduces this period to 14 days, or genome

Table 2. Serological Screening Markers of Transmissibility (HBV: hepatitis B virus).
From: Delmonico FL and Snydman DR. Transplantation. 1998; 65:603-610.

Donor
serological
pattern

HBsAg+

HBsAg-
Anti-HBs+a

Anti-HBc-

HBsAg-
Anti-HBs+/-b

Anti-HBc+

HBV DNA
in blood

yes

unlikely

possible

Risk HBV
transmission
to liver recipients

yes

yes, but small

yes, irrespective
of donor antiHBs+

Risk HBV transmission
to extrahepatic recipients

yes

rare

yes, but small from
anti-HBs+ donor

a. Check donor history for HBV vaccination
b. Clarify false positive result, especially if HBs-
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(RNA or DNA) amplification techniques which reduces it to 11 days. Presently,
amplification techniques are not reliable enough for recommendation in cases
of emergency, but this could very well change in the future.21

Because of the fundamental problem of the window period and its catastrophic
consequences, it is advisable that any donor with risk factors for the virus
should be rejected, irrespective of the serological results, because we cannot
be sure that the negative result is not due to the window period.

2.4.2. Tumours

There is general agreement on rejecting all donors with malignant tumours
except cases of basal cell carcinoma, carcinoma in situ of the uterus or other
primary central nervous system tumours.

A point of conflict is donors with a previous history of tumours but who were
theoretically cured. Although the literature supports the use of the organs from
these donors, care must be taken to individually analyse each case and to be
particularly vigilant for cases of melanoma, breast cancer, lung carcinoma and
choriocarcinoma, with which there is greater risk.22-23

Another moot point is that relating to tumours of the primary central nervous
system. Up to a few years ago all of these tumours were accepted, but some
cases of transmission started to appear so attitudes towards these types of
tumours started to change. It became known that there was a series of risk factors

Table 3. Consent Document in Spain.

Tumours that should not be considered for donation

– Anaplastic astrocytoma (grade III)

– Glioblastoma multiforme

– Anaplastic oligodendroglioma (C and D Schmidt)

– Medulloblastoma

– Malignant ependymomas

– Pineoblastomas

– Anaplastic and malignant meningiomas

– Intracranial sarcomas

– Germ-cell tumours (except well-differentiated teratoma)

– Chordomas

– Primary cerebral lymphomas
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that increased the risk of transmission, such as chemotherapy, radiotherapy and
previous ventricular shunt surgery.24 Donors with a history of a central nervous
system tumour and any of these risk factors should be rejected.

The problem is when the tumour is highly malignant. Some studies have
demonstrated that these tumours may be transmitted with the transplant,25-26

but other registries have been unable to verify this risk. However, in these
studys, there was no histological diagnostic confirmation for a high percentage
of cases, so these results should be taken cautiously.27 In Spain, a group of
experts have prepared a consensus document on these types of tumours,
recommending those that should not be considered for donation (Table 3).

2.4.3. Infections

The evaluation of the possible infections that an organ donor may present is
another point that raises some debate and consensus is not always reached.
Furthermore, some of the classic signs suggestive of infection may also appear
within the context of brain death, such as fever and leukocytosis, making the
diagnosis more difficult.

A distinction should be made between localised and generalised infection. The
former is never an absolute contraindication for organ harvesting, but may
contraindicate the affected organ, and always under the premise of adequate correct
treatment for a period of not less than 48 hours, the minimal accepted margin. 

The presence of a generalised infection is not, by definition, an absolute
contraindication, rather it is now accepted that the use of this type of donor is
one way of increasing the donor pool.28 Guidance criteria on the possibility of
accepting or rejecting of a donor with an infection are: proper treatment for at
least 48 hours, no repercussions on the organs, microorganism is identified
and, of course, continuation of treatment in the recipient (Table 4 and 5).

Table 4. Microbiological Screening.

Acute Infection. Relative Contraindication. Principles.

– Haemodynamic stability

– Anatomical and functional integrity of the organ to be retrieved

– Absence of multiresistant microorganisms

– Adequate antibiotic therapy in the donor for at least 48 hours

– Antibiotic therapy in the recipient for a minimum of 10-14 days 

post-transplant
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2.5. EXPANDED CRITERIA DONORS

Towards the end of the 1990s, the term marginal donors began to appear as
reference to donors who did not meet the classic screening criteria, such as old
age or the presence of concomitant diseases.29 One of the first papers
evaluating these donors published in the mid 1980s recognised that the results
of organs transplants from elderly donors were the same as those with younger
donors. These demonstrated that, with better harvesting techniques, donor
maintenance and immunosuppressive treatment, the criteria for acceptance of
donors could be expanded.

It was actually term "marginal" which immediately started to generate conflicts,
as this term was understood or suggested that the results were far inferior,
second division, and the benefit was questioned. Around the same time, the
term "expanded criteria donors" (ECD) started to be used, to specifically
differentiate it from the classic acceptance criteria.30

The difficulty with analysing these types of donors is that they comprise many
different categories, from cardiac arrest donors and all the variants, including
donation after cardiac arrest (donors were cardiac arrest was expected in the
operating theatre after removal of life support, also called controlled, to
differentiate them from unexpected cardiac arrest both in and out of the hospital
setting, called uncontrolled) to elderly donors or donors with infections or
concomitant diseases. It is accepted that the use of cardiac arrest donors is one
way of increasing the donor pool with good results and this will be specifically
discussed in another chapter.31

Table 5. Microbiological Screening.

Acute Infection. Absolute Contraindication

– Disseminated infection implicated in the donor's death

– Bacterial sepsis with shock and/or organic malfunction

– Fungemia

– Fungal colonisation of the lung

– Active tuberculosis

– Meningitis by: L. monocytogenes; M. tuberculosis

protozoans; fungi

– Organ to be retrieved with known acute infection or colonised by

multiresistant bacteria
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Moreover, the concept of ECD with universally accepted criteria only applies to
kidney transplants, and is not applicable to liver, lung, heart or pancreas transplants.

In the case of ECD for kidney transplantation, an accepted policy was
established for the USA in 2002.32 An ECD is considered if the donor is over 60
years or over 50 years plus complies with two of the following criteria:

– Arterial hypertension
– Cause of death - cerebrovascular accident 
– Creatinine over 1.5 mg/dl

In 1994, the number of donors in the USA who met these criteria was 651
versus 4090 standard criteria donors. In 2003, the ECD were 1169 vs. 4329. In
2004, the kidney ECD were 1341, which was 21% of all renal donors.

There is no clear unanimous agreement in the published literature on the use of
this type of donor, as may be seen below.

There are studies that demonstrate good results with the use of kidneys from
this type of donor.33 The studies show similar results with ECD and standard
donors, highlighting that due to the use of ECD alone, the number of renal
transplants doubled in one year.34 This same group subsequently indicated that
a better selection of recipients, avoiding those of high immunological risk,
improves the results obtained.35

But it is also true that we may find articles that question the use of kidneys from
these donors. Ojo36 stressed the worst results obtained and suggested avoiding
the use of ECD kidneys in recipients under the age of 40 and in Afro-Americans
with a mean waiting list period of less than 1350 days. In a recent article37 using
data from the USA transplant registry, it was observed that repeat transplantation
using ECD kidneys did not improve survival versus conventional treatment,
although it is true that the group of recipients receiving the re-transplants were
older and the rate of diabetes higher. Although it did not improve survival, it was
finally considered that a repeat transplant may be used because it could improve
the quality of life and there may be a reduction of costs.

What would appear to be clear is ECD kidney transplantation offers advantages
and benefits and undoubtedly the best results are attained by improved
selection and definition of the recipient groups to receive the transplant.38

There is no such consensus with other organ types, but the use of livers from
donors over the age of 65 year is becoming more common and this is what is
allowing the waiting lists to be maintained. In the case of lung transplants,
certain criteria are already being studied.39
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The debate is open to see what steps may be taken in the future. 

Age is not always the criterion that may be used in ECD, there are other
numerous diseases which, with careful evaluation, would allow more organs to
be transplanted.40 It is one of the ways of increasing the number of donors when
dealing with an aging population,41 although they are not free of ethical
debates.42
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