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Introduction 

The Donor Detection procedure requires a wide range of knowledge and skills in order to 
ensure the efficient and safe procurement of organs and tissues. The main goal of this course is 
to improve the quantity, quality and effectiveness of organ and tissue donation.  



Subject 1. Types of donors. 

Section 1. Introduction. 

At the present time most of the organs procured for transplant come from brain death donors, 
although in some countries or hospitals living donors represent a significant number of donation 
resources and the same happens with non-heart-beating donors. Each donor needs a different 
approach, principally related with the detection system and the donor evaluation. 

The Transplant Coordinator must be aware of all types of organ donors and the differences that 
exist among them. One task of the Transplant Coordinator is to assure that all the procedures 
(regardless of the kind of donor) are according to the legal and ethical regulations of each 
country. 

Section 2. Types of donor: Living donors. 

There are different kinds of donors: 

• Organ and tissue donors 
• Tissue only donors. 

In this chapter we will focus on organ (and tissue)-donors. Isolated tissue donation will be 
discussed in a following section of this course. 

Living donors 

Historically, the first organ donors were living-donors (kidney). In 1965, the first organ 
harvesting from a brain death donor was made. Nowadays, depending on the country, the living 
kidney donation and transplant rate varies between 0.8 pmp in 2002 in Spain (Ref. 1) (versus 
47 pmp cadaveric kidney transplants) and 18,5 pmp in 2002 in the USA (Ref. 2) (versus 29,5 
pmp cadaveric kidney transplants) (Ref. 3). 

 
 
 
 
 



 
 
 

 

Living donors may be genetically related or not, and also could be emotionally related or not 
(including projects like the non-direct donation recently reported from Minnesota) (Ref. 4). 

The kidney is the most frequently donated organ, followed by liver segments, and occasionally a 
lung lobe or a pancreas or intestinal segment. 

In all cases it is mandatory to cover all the legal and ethical requirements that exist in every 
country and it is the Transplant Coordinators' responsibility to assure it. The global concern is to 
avoid "commercialization" in living organ donation procedures. 



Section 3. Types of donor: Cadaveric donors. 

The word "cadaveric donor" will be used for those donations, where the donor is dead (e.g. after 
brain death certification). The participant must be aware that the word "cadaveric" may be 
misunderstood when translating into other languages. In this course the word is used for a clear 
definition without any further interpretation. Cadaveric donation procedures avoid a healthy 
person from going through a risky operation that can imply immediate or future complications. 
Therefore it is preferable to use organs coming from cadaveric donors, although living donation 
can be an option to reduce waiting lists. Out of cadaveric donors there are two quite different 
categories: 

• Brain death donor. 
• Non heart beating donor. 

Brain death donor 

Brain death is defined as the irreversible cessation of hemispheric and brainstem neurological 
functions. The most frequent causes of brain death are: 

• Cerebrovascular accident: 30-45 %. 
• Brain Trauma: 40-60 %. 
• Anoxic encephalopathy: 8-10 %. 
• Primary brain tumor: 2-4 %. 

Brain death incidence is around 2.5 % of the total number of Hospital deaths, 13% of all ICU 
deaths. Actually 50% of brain death patients will become a donor. In Spain brain death donors 
are around 95% of the total number of donors which warrant the use of organs and tissues for 
transplantation. This is the donor type we will focus on in the next chapters. 

 

Brain death donor 

The first and most important task of the Transplant Coordinators is to know all about the 
Hospital brain death cases. Only then donor evaluation and an approach to obtain consent to 
donation will be possible. This potential donor detection process determines the organ donation 
rate world-wide. 

Non-heart-beating-donors 

These are patients with irreversible cardiac arrest and early starting of organ preservation 
maneuvers, (with a period of warm ischemia time), following organ cooling down and organ 
extraction. Since the Maastricht Consensus Conference (1995) these donors are classified into 
four groups: 

• Death outside the Hospital without cardiopulmonary resuscitation. 
• Unsuccessful resuscitation. 



• Awaiting cardiac arrest. 
• Cardiac arrest while in brain death. 

In Spain category III is not accepted (it is in USA), the majority of donors coming from group I 
and II. Kidneys are actually being used, and in some centers also liver and lungs with 
satisfactory results. 

 

Non heart beating donor 

This kind of donors needs a very well organized structure not only in the Transplant 
Coordination Unit, but also with the retrieval team. In Spain Non Heart Beating Donors 
represented 2.3 % of the total number of donors in the year 2000, in comparison with 1.1% in 
USA every year from 1994 to 1999. 

 

As a resource the NHBD should not be overestimated. Still it has to be considered as a 
potential, since Maastricht Category IV donors do sometimes exist and therefore coordinators 
should be familiar with the NHBD-procedure. 
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Subject 2. Donor detection system. 

Section 1. Introduction. 

One of the keys in order to understand the donation rate in Spain - of 33.9 donors per million of 
population (pmp) - is the detection system used by the transplant coordinators based in each 
hospital. 

 



 

Serious cerebral pathology is the only one which might lead to brain death, and so transplant 
coordinators have to focus all their efforts on patients with such pathology. 

The first questions that have to be answered are: 

• Who is responsible for donor detection? 
• How should we proceed? 

Section 2. The evolving donor profile. 

The detection of potential donors is based on the identification of patients with acute cerebral 
pathologies that might lead to brain death. The Glasgow Coma Score is a good marker of the 
neurological situation and may, in some cases, be used to predict eventual brain death, 
especially when a coma score below 5 is recorded. 

 

Such patients are hospitalised in units equipped with mechanical ventilation (intensive care 
units [ICUs], reanimation units, emergency units etc.). Therefore, it is the responsibility of the 
transplant coordinator to monitor the patients suffering neurological deterioration in each of 
these units. In doing this, the transplant coordinator needs the support of the doctors working in 



each of these units in order to have accurate information regarding which patients are close to 
brain death and to ensure that the possibilities of donation are always considered when brain 
death occurs. Donor detection is, therefore, a task shared between intensive care units' staff 
(doctors and nurses) and transplant coordinators, although the latter have to explain their 
functions and goals to all parties concerned. This needs a good, well established and 
thoroughly accepted cooperation between intensive care unit staff, the coordination team and 
the management of a hospital. 

The donor profile has been changing in recent years: now rather than young persons with brain 
trauma, older patients (over 50 years old) suffering brain haemorrhages are the main group of 
organ donors. 

One important topic is how many brain deaths we could expect in our Hospitals and secondarily 
how many organ donors we could achieve. In the chapter number 4 you will find some indexes 
to calculate it. 

Today, doctors in ICUs may even consider a patient over 70 years old as a potential donor 
(Ref. 1, 2, 3, 4). In some studies as many as 30% of the donors over 55 years old were not 
identified as possible donors (Ref. 5). Here the transplant coordinator plays an important role in 
updating the information to overcome this insufficiency. 

The evolving donor profile 
 
 

 
 
 



 
 
 
 

 
 



 

Section 3. How should we proceed? 

It is essential to have information concerning patients in the ICUs with serious cerebral 
pathology that might lead to brain death. 

The mechanisms for obtaining this information are essentially: 

• Administrative methods. 
• Medical methods. 

Administrative methods 

In almost every hospital, the information concerning admissions is computerised. Therefore, it is 
possible for transplant coordinators to obtain a list of patients admitted to the ICU with their 
age and diagnosis. This is a useful tool as those patients whose condition might lead to brain 
death can be identified immediately. 

With this information, the transplant coordinator can monitor the neurological situation of the 
patients with the support of the patients' doctors, so that if brain death occurs, organ and tissue 
donation can be proposed. 

 



Medical methods 

This method complements the method described above in administrative methods, because 
with this information the coordinator can plan visits to the unit when necessary. The 
coordinator's tasks are: 

• To monitor the evolution of neurological patients. 
• To increase awareness amongst those that work in the ICU about donation. 

The result should be that doctors of patients with suspected brain death will contact the 
transplant coordinator as a matter of course. This method is known as "active detection" 
because the transplant coordinator has to take the initiative. Coordinators should adopt an open 
and friendly attitude and be prepared to explain their mission at any times: to ensure that 
donation is considered for each case when brain death occurs. This is a long term task and it is 
essential that all those working in the ICUs become involved in the donation-transplantation 
process. 

 

Section 4. Passive detection. 

Passive detection is the "classic method" in which the transplant coordinator is responsible for 
donor evaluation (in the best of cases), but it is the patient's doctor that decides who is the 
potential donor and also the one who consequently performs the family interview. It is our belief 
that the adoption of this method can lead to the failure of identifying a significant number of 
potential donors: 

• First, because no process of donor detection is implemented. 
• Second, because incorrect clinical contraindications are established. 

Transplant coordinators need certain resources to carry out their functions, such as a cellular 
phone and a pager, but these are not substitutes for ensuring that they know what is happening 
in the hospital at any time and for this it is essential to make frequent visits to the personnel in 
the ICUs. Therefore, the best tools for a coordinator are a good pair of running shoes and an 
open mentality. 

 



Section 5. Global situation. 

In every country, the role of the transplant coordinator differs, depending principally on the 
location of the transplant co-ordination offices (or Organ Procurement Organisations: OPO). In 
Spain, transplant coordinators are based within the hospitals and one of their tasks is active 
donor detection - that is, visiting the ICUs in the search for potential donors. 

In some countries the OPOs are located outside the hospital itself and so coordinators are not 
able to visit the ICUs. This might explain the significant number of potential donors that go 
undetected according to retrospective reviews of medical records (Ref. 5). One alternative is to 
implement a hospital development program, in which the objective is to create donation 
awareness among the personnel who work in the ICUs based on efficient and fluent channels of 
communication. The donation rate that some OPOs achieve with such programs is high. 

Retrospective medical records review 

1.213 potential donors. Two groups: 

• Group A: <= 55 years old with no comorbid factors. 
• Group B:  

o 56-70 years old. 
o <= 55 years old and HTA, IDDM, hypotension. 

 Group A Group B   

Number / % 818 / 67.4% 395 / 33.6%   

Identified by hospital 94.3% 69.9%   

Referred to OPO 82.8% 55.9%   

Converted to donor 50.4% 26.8%   

An Alternative Approach to Evaluating Organ Procurement Organization Performance Luskin et 
al. Transplantation Proceedings, 31 353-355 (1999). 

Section 6. Conclusions. 

The steps in donor detection are: 

1. Identification of patients with serious cerebral pathology and a Glasgow Coma Score 
under 5. 

2. Follow up and identification of brain death when it appears. 
3. Evaluation as a potential donor. 

In brief: 

• Donor detection is the first step in ensuring higher donation rates. 
• The role of the transplant coordinator is crucial. 
• Each hospital should adopt a different approach depending on its own characteristics 

and patient profile. 
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Subject 3. Donor clinical evaluation 

Section 1. Introduction. 

One of the tasks of the Transplant Coordinator is to perform a global assessment of donors, not 
to be confused with specific organ feasibility investigations. The key factor here is to be sure 
that the donor's clinical situation does not affect organ function and that there is no risk of 
disease transmission. 

First we have to evaluate the donor in general, not organ by organ. This is the following step. 
When only one organ seems to be suitable for transplantation after the assessment process, we 
proceed with the donation process. 

Nowadays donor profiles have changed in relation to age and cause of death with associated 
multiple pathologies that require a detailed survey. 

National regulations and laws must be respected as they differ from country to country. They 
will sometimes influence the donor selection process. 

Section 2. Cause of death 

The first step is to clarify the cause of death. In brain death (BD) donors, the cause of death is 
always due to an encephalic disease. For patients who die in cardiac arrest, we also have to 
diagnose the cause. 

There are a lot of clinical situations that can progress to BD such as brain trauma, brain 
haemorrhage, anoxia, etc. that do not contraindicate donation. But there are a few absolute 
clinical contraindications for donation, including, for example, acute viral encephalitis or 
some kind of CNS tumours that are mentioned below. 

Complementary neurological studies such as CT are recommended to clarify the cause of 
death. In the case of cerebral anoxia, we need to discard the presence of other pathologies 
such as primary or secondary tumours of the CNS. In other cases we have to perform 
bacteriological or virological studies when meningitis or encephalitis is suspected. 

 

Section 3. Medical and social history. 

Complete knowledge of the donor's antecedents is required: previous diseases, treatments, 
habits, over-all risk factors for HIV and others infectious diseases, as well as other clinical 
aspects. We have to obtain this information using all possible sources, such as: 

• Relatives. 
• Friends. 
• The family physician. 
• Old Hospital records. 



Age 

Age is an important point because the donor rate will decrease or increase depending on how 
strictly the criteria related to age are handled. Nowadays age, in general, is not a factor for 
clinical contraindication. Occasionally, after careful assessment, hearts from donors of over 60 
years of age have been successfully transplanted. Livers from donors older than 75 have been 
transplanted while other organs could not be recovered. 

We consider age as a risk factor when it is in combination with other morbid factors. Higher 
donor age per se is not a contraindication (Ref. 1,2,3,4,5) but should make us alert to other 
diseases (e.g. arterial hypertension, diabetes mellitus etc.). In paediatric cases there is no age 
limit for heart or en-bloc kidney retrieval whereas liver surgeons are reluctant to transplant livers 
from children under six months of age because of the small size of the vessels and their 
immature organs. 

 

Risk Factors 

Risk factors are defined as behavioural habits and life-styles that increase the likelihood of 
disease transmission. In addition to AIDS or viral hepatitis, we can transfer a large number of 
infectious agents in organs or tissues. (destacar) 

Even with clean complementary testing we must make sure that we do not oversee risk factors. 

The first problem usually occurs when we try to discover something about the potential donor's 
behavioural habits, especially of a sexual or toxic nature. It is difficult to rely on the information 
given by relatives since they may not be completely truthful. Sometimes they are not familiar 
with private areas of the deceased's life and sometimes they feel guilty when they talk about 
these subjects. Before we start to ask such personal questions, we have to explain why we 
have to ask them, to be sure that we do not transmit infectious diseases to recipients, 
particularly immunosupressed patients. 

The Center of Disease Control (CDC) in Atlanta has published the criteria for preventing 
disease transmission through transplantation Appendix 1.) 



We need to know about:  

• Sexual habits (homosexuality, promiscuity etc.). 
• Toxic habits (alcoholism, drug abuse etc.). 
• Travel history (possible travel to areas where diseases such us malaria or prion-

infection / Bovine Spongiform Encephalitis (BSE) etc., are endemic). 

A past history of drug abuse requires careful assessment. It makes all the difference if someone 
has a known history of drug abuse in the distant past with a confirmed period of abstinence and 
an unsuspicious lifestyle, or if the history of drug abuse is recent. 

With the information on the potential donor's sexual and toxic habits, we must draw our 
conclusions concerning the risk involved. 



Appendix 1 

Guidelines for preventing transmission of human immunodeficiency virus through 
transplantation of human tissue and organs. Centre for Disease Control and Prevention. MMWR 
1994, 43 (RR-8) 1-17 

Behaviour/History Exclusionary Criteria 

• Men who have had sex with another man or men in the preceding 5 years. 
• Persons who report non-medical intravenous, intramuscular, or subcutaneous injection 

of drugs in the preceding 5 years. 
• Persons with haemophilia or related clotting disorders who have received human-

derived clotting factor concentrates. 
• Men and women who have engaged in sex in exchange for money or drugs in the 

preceding 5 years. 
• Persons who have had sex in the preceding 12 months with any person described in 

items 1-4 above or with a person known or suspected to have HIV infection. 
• Persons who have been exposed in the preceding 12 months to known or suspected 

HIV-infected blood through percutaneous inoculation or through contact with an open 
wound, non-intact skin, or mucous membrane. 

• Inmates of the correctional system. 

Specific Exclusionary Criteria for Pediatric Donors 

• Children meeting any of the exclusionary criteria listed above for adults should not be 
accepted as donors. 

• Children born to mothers with HIV infection or mothers who meet the behavioural or 
laboratory exclusionary criteria for adult donors (regardless of their HIV status) should 
not be accepted as donors unless HIV infection can be definitely excluded in the child 
as follows: 

• Children > 18 months of age who are born to mothers with or at risk for HIV infection, 
who have not been breast fed within the last 12 months, and whose HIV antibody tests, 
physical examination, and review of medical records do not indicate evidence of HIV 
infection can be accepted as donors. 

• Children <= 18 months of age who are born to mothers with or at risk for HIV infection 
or who have been breast fed within the past 12 months should not be accepted as 
donors regardless of their HIV test results. 

Previous diseases 

In general, past diseases (except cancer) are not an absolute contraindication for organ 
donation at all. It is important to know the kind of diseases that donors have suffered, when they 
began and what kind and quality of treatment was applied.  

Arterial Hypertension and Diabetes Mellitus per se are not absolute contraindications. We have 
to evaluate their evolution and their impact on specific organ functions. In some cases it is 
possible that the only valid organ would be the liver, because there is significant heart or kidney 
damage. We could say that both are risk factors to be considered during organ assessment. 

In systemic diseases, damage to one or all the organs must be considered (e.g. Panarteritis 
nodosa). For pre-existing malignant diseases, see section 6, Tumours. Some neurological 
diseases need careful consideration. While their pathway of occurrence remains doubtful, in 
some cases a slow virus disease (e.g. multiple sclerosis) or prion infection (e.g. new variants of 
Creutzfeld Jacob disease) will be assumed. 



Section 4. Current clinical situation 

The next step after reviewing the antecedents is to perform a physical exploration of the 
potential donor and to investigate his/her current clinical situation. This should be done by an on 
site visit to the donor in the ICU. 

Physical examination 

An exhaustive and meticulous examination is required, looking for: 

• Traumatism. Thoracic or abdominal, as the cause of organ lesions. 
• Tattoos and / or body piercing. Nowadays it is frequent to find people with body 

piercing as well as tattoos. It is necessary to know the conditions in which the tattoo 
was performed and when. If the tattoo was performed less than six months before and 
we can not be sure of the conditions (aseptic or not) the donor has to be rejected, 
because there is a risk of viral Hepatitis B or C and human immunodeficiency virus 
(HIV) transmission (Ref. 6, 7). 

 
 

• Non-medical injections of drugs. If a donor presents these kinds of lesions, it is 
advisable to reject him/her, because of the high risk of disease transmission (e.g. 
Hepatitis B or C, or HIV) due to drug abuse and its related lifestyle and sexual or toxic 
habits. We have to examine the entire body, including the mouth, for scars and not only 
the elbow flexure. 

• Skin cancers. Most, but not all, skin tumours are suitable for donations (see tumours, 
especially melanoma (Ref. 8). 

• Scars from previous surgery. Operations for malignant diseases must be ruled out. 
The family interview will be helpful. 

Hemodynamic status 

 

Current arterial blood pressure, central venous pressure, heart rate and urine output should be 
known as well as the means of obtaining this data: volume replacement by crystalloid, colloids 
or blood products as well as the use of inotropic or vasoactive support. This data provides 
information on how good organ perfusion and therefore function is. In adults, optimal mean 
arterial blood pressure is above 80 mmHg without significant inotropic or vasoactive support. 

It is important to know if the patient has suffered cardiac arrest, for how long, and if 
cardiorespiratory manoeuvres were performed as well as how and when this occurred (at the 



time of examination, or hours or days earlier). Cardiac arrest is not an absolute contraindication. 
This depends more on whether there are any organ repercussions such as high cretonne and 
transaminase levels, etc., e.g. ASAT and ALAT > 600 IU/ml. In general, cardiac arrest a few 
days earlier followed by a period of organ recovery is a frequent observation in multi-organ 
donation (heart, pancreas, liver, lung and kidney). 

A continuous period or periods of arterial hypotension could have a negative effect on organs 
due to poor arterial perfusion. We must recognise this situation, its duration (time) and when it 
occurred (at the time of examination or hours or days earlier), the blood pressure and treatment 
as well as the circumstances causing arterial hypotension (e.g. severe bleeding vs. myocardial 
output failure vs. insufficiently treated diabetes insipidus). The same conclusions mentioned 
earlier for cardiac arrest apply to arterial hypotension. The hemodilution secondary to the 
infusion of crystalloid and colloids or blood products (e.g. whole blood, reconstituted blood or 
red blood cells, fresh frozen plasma) could alter serological determinations (Ref. 9). 
Hemodilution is very important in human tissue donation. It could be the reason for rejecting 
tissue extraction, due to non-valid serological results. In case of organ donation, the transplant 
coordinator has to inform transplant teams of this possibility when there is no chance of 
repeating the tests with a non-hemodiluted blood sample. 

Another important parameter is urine output. We must know if oliguria or anuria has occurred 
and the average urine output over the last 6 to 24 hours. Normal urine output (1 to 3 ml / kg / 
hour) correlates with a hemodynamic stable donor. An abnormal urine output only indicates an 
abnormal global situation that has to be corrected, but it does not provide much information on 
renal function. 

Current Treatment and ICU Status 

 

The hemodynamic status of the donor as mentioned earlier (circulatory data plus urine output) 
has to be identified and the medical treatment required in the ICU, especially vasoactive drugs 
(dose and length of treatment). Occurrence and treatment of diabetes insipidus should be 
reported (diuresis, Antidiuretic Hormone substitution) as well as the administration of steroids, 
diuretics or insulin, plus the circumstances in which they were used. 

As we will see later in the chapter on infection, the use of antibiotics, virostatics or 
fungicides (type, dose and time plus indication for therapy, e.g. aspiration, open head trauma 
or prophylactic) is a key factor for determining if the donor is suitable or not, as well as single 
organ viability. 

Video Physical examination 
 



Section 5. Complementary testing 

Inn every donor, we must obtain blood samples to perform several studies. In the following 
section, besides general considerations, we will discuss the aspects that are important for 
correct donor selection. 

General determinations 

 

• Red and white cell count. Haemoglobin and Hematocrit will help you to identify 
hemodilution or volume depletion. The leukocyte count should range between 3.0 and 
25.0 G/l. Abnormally high values are suggestive of brain necrosis as well as infection. 

• Prothrombin time and other coagulation parameters. After excluding variations due 
to consumption caused by bleeding or anticoagulation this data is a good indicator of 
liver function. 

• Blood gas analysis. Consideration of gas exchange (lung) and tissue oxygenation. 
• Electrolytes and blood glucose. Important indicators of donor maintenance quality 

plus the exclusion of additional organ damage from hypernatremia (diabetes insipidus). 
• Blood group. Make sure that the correct blood group of the donor was determined and 

the original document has been sent to you and the operating theatre during organ 
extraction. 

• Evaluation of further laboratory data for each organ: liver, kidneys, heart, lungs and 
pancreas. 

It is important to examine how the data develops during ICU admission. This tells you more 
about organ function (especially recovery from impaired function) than data referring to a single 
point in time. 

Complementary examinations 

• Chest X-ray (irrespective of whether the donor could be a lung donor or not) It has to be 
reviewed by an expert. 

 

• EKG (irrespective of whether the donor could be a heart donor or not) It has to be 
reviewed by an expert. 



 

• Abdominal ultrasonography. It is recommendable for liver, pancreas and kidney 
evaluation. 

 

• Echocardiography. If the donor could be a heart donor it is recommended in the 
following circumstances: the donor is more than 40-50 years old or has a history of 
arterial hypertension, recent cardiac resuscitation, recent severe thoracic trauma or has 
received high doses of vasoactive drugs (e.g. norepinephrine > 0.1 ug/kg/min). 

Serological determinations for exclusion of disease transmission 

This is one of the issues that is often discussed at length, because there is no consensus on 
which is the best screening to be performed. As a minimum, details about infection with HIV, 
hepatitis B virus (HBV) and hepatitis C virus (HCV) should be known. 

At least we have to test for:  

 

• HIV types 1 and 2 antibodies (anti-HIV-1/2). 
• Hepatitis B surface antigen (HBsAg). 
• Hepatitis C antibodies (Anti-HCV). 

There is a lot of variability between Transplant Co-ordination Offices' policies on testing, with 
differences within the same country (Ref. 10) (See table 1), (See table 2). There are no world-
wide standards. It is important to mention that organs from donors with Hepatitis B surface 
antigen or positive Hepatitis C antibodies can be transplanted, for example kidneys (Ref. 11, 
12), liver or heart, into recipients infected by the same virus. 

Nowadays it is frequent to determine Hepatitis B core antibodies (anti-HBc). Positive results 
indicate a high risk of Hepatitis B transmission with the liver (Ref. 13) (See table 3) and a lower 



risk with the heart or kidneys. Since anti-HBc screening frequently produces false positive 
results, make sure to run a second test plus extended testing in primary anti-HBc positive 
donors. Try to determine anti-HBc-IgM (positive at very recent infection) and anti-HBs (with high 
titles there is low risk). In areas with a high rate of Hepatitis D co-infection with Hepatitis B, in 
case of HBsAg positive, also test for anti-HDV antibodies. 

There is also some concern about Cytomegalovirus (CMV), Epstein-Barr virus (EBV), 
Treponema Pallidum (TPHA), Toxoplasma Gondi and Human T-lymphotropic virus (HTLV) 1-2 
and if they should be screened at the time of donation or if this could be delayed until after 
organ procurement. For example, in central Europe CMV has to be screened for each donor 
beforehand, and the same applies in France for HTLV 1-2. However, in paediatric 
transplantation EBV is screened afterwards and the same applies to Toxoplasma Gondi in heart 
transplants. 

It is advisable to review national legislation and the kind of infectious diseases that are endemic 
in the region, with a view to setting up an adequate and informative screening profile. The use 
of Virus Polymerase Chain Reaction (PCR) testing is usually not available. At present (June 
2001) no blood test is available to exclude prion infection. In general, serological determinations 
have to be performed in a certified laboratory using a licensed reagent for diagnosis. The 
laboratory should have Standard Operating Procedures including an algorithm when positive 
results appear, using the same kit on the same sample. 

Table 1. Survey on 49 OPOs in the United States Infec. dis. tests routinely performed on all 
organ donors 

anti_HIV 49 (100%)   

anti-HCV 49 (100%)   

syphilis antibody (RPR) 49 (100%)   

anti-CMV 49 (100%)   

HBsAg 48 (98%)   

anti-HTLV 1-2 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%)   

Domen RE and Nelson KA Transplantation 1997; 63:1790-1794 

Table 2. Basic Serological Screening of Organ and Tissue Donor (OTD):�Practical 
considerations, Middle Europe (6'2001) 



Test To be done Comment   

anti HIV1/2 Prospective every donor Must be negative   

anti-HCV Prospective every donor If positive allocation only to HCV-
PCR positive recipients or special 
cases, retrospective confir-mation 
by HCV-PCR beneficial. Donor 
infectious for Hepatitis C   

HBsAG Prospective every donor If positive allocation only to HBsAG 
positive re-cipients or special cases. 
Donor infectious for Hepatitis B   

anti-HBc-total Prospective every donor Sometimes false positive -> extend 
testing to anti-HBs quantitative and 
anti-HBc-IgM for final con-clusion. If 
anti-HBc-IgM negative and anti-HBs 
negative allocate organs as 
mentioned below, perform HBV-
PCR for exclusion of viremia retro-
spectively. If also negative false 
positive test very likely, perform 
second test for confirmation   

anti-HBc-IgM Only if anti-HBc positive If also positive: donor has had 
Hepatitis B re-cently, donor very 
likely to transmit Hepatitis B to liver 
recipient (lower risk if heart or 
kidney is transplanted to recipient 
successfully Hepatitis B vaccinated 
or with pre-existing Hepa-titis B). 
HBV-PCR retrospectively for 
exclusion of viremia, which is 
possible.   

anti-HBs 
quantitative 

Only if anti-HBc positive If measurable: Donor has had 
Hepatitis B some time ago and has 
sufficiently recovered. Vir-emia 
unlikely. Donor very likely to 
transmit Hepatitis B to liver recipient 
(Low risk if heart or kidney is 
transplanted to recipient 
successfully Hepatitis B vaccinated 
or with pre-existing Hepa-titis B).   

anti-HDV all donors with Hepatitis B infection 
in areas with endemic Hepatitis D 
in-fection 

If positive: Risk of liver failure due to 
co-infection in recipient.   

anti-CMV prospective every donor If positive: de novo infection to 
CMV-negative re-cipient.   

TPHA retrospectively if positive: confirmatory testing 
required plus anti-biotic therapy in 
recipient.   



Toxoplasmosis heart donors (retrospec-tively?) If positive: prohylaxis to recipient   

EBV children, other? If positive: Lymphoma induction 
possible in re-cipient   

Prions currently no test Look for future development   

anti-HTLV 1-2 all donors in areas with endemic 
infection 

If positive: transmission -> infection 
may induce malignancies   

Table 3. Serological Screening of O.T.D. 

Markers of Transmissibility. HBV 

Donor ser. pattern  HBV DNA in 
blood  

Risk HBV transm. to 
liver recipients  

Risk HBV transm. 
extrahepatic recip.  

HBsAg+ yes yes yes 

HBsAg- Anti-HBs+a 
Anti-HBc- 

is unlikely yes, but small rare 

HBsAg- Anti-
HBs+/-b Anti-HBc- 

is possible 
yes, irrespective of 
donor anti-HBs+ 

yes, but small from anti-
HBs+donor 

a. check donor history for HBV vaccination b. Clarify false positive result, specially if HBs- 

Delmonico FL Snydman DR Transplantation 1998; 65:603-610 

Note: If Anti-HBs+ and HBsAG- and anti-HBc- previous HBV vaccination is most likely. Usually 
in previous HBV-infection anti-HBc+ remains lifelong. 



Section 6. Clinical contradiction for donation 

We will now review the absolute and relative contraindications that we may find in donors. 
Whenever there are contraindications, ask the local team if they wish to receive a certain organ 
in these specific circumstances. 

Human immunodeficiency virus - HIV 

Any donor who is tested and found to be positive for HIV types 1 and 2 antibodies must be 
rejected (Ref. 14). Third generation kits have to used that reduce the window period to 25 days. 
As a complementary test, we can use the HIV p24 antigen that reduces the window period to 14 
days. The PCR test (for RNA or DNA) reduces it to 11 days, but it is not a standard technique 
and it is not recommended for organ donors. In the future it may become the choice technique 
for extended safety (Ref. 15). 

 

The question is what to do with an organ donor with a medical and social history of risk (e.g. 
intravenous drug abuse during the past 12 months) but with negative serological markers for 
HIV. We recommend discarding the donor, since we are unable to ensure the lack of disease 
transmission because of the diagnostic window mentioned earlier.  

Tumours 

In general cancer is an absolute contraindication for organ donations except for: 

• Some primary brain tumours.* 
• Basocellular carcinoma. 
• In situ cancer of the uterus. 
• Some non-metastatic tumours, if they are in a free-disease period. We have to analyse 

each tumour case by case. Close co-operation with oncologists is helpful. 
Disseminating malignant diseases, e.g. leukaemia, are always an absolute 
contraindication. 

To rule out incidental cancer a donor autopsy is recommended. If this is not possible, a careful 
abdominal (intestine, liver, retroperitoneum) and thoracic (lung, pleura, mediastinum) inspection 
must be performed during organ extraction. In doubtful cases, a biopsy is called for. 

*Primary brain tumours 

Until a few years ago all primary brain tumours were considered suitable for organ donation, but 
some articles began to indicate that primary brain tumours were transmitted through organ 
transplants. It is also known that some CNS tumours have spontaneously spread to distant 
sites. Therefore, the approach to these tumours has changed. There are some factors that can 
increase the risk of tumour transmission such as previous craniotomy, ventriculoatrial shunt or 
ventriculostomy (Ref. 16) as well as radiation or chemotherapy. If the donor presents one of 
these risk factors, he or she should be rejected. In Spain a Consensus Document was created 
to evaluate Primary Brain Tumours and there is an agreement about which tumours should not 
be considered for donation: 



• Anaplastic astrocytoma (grade III). 
• Gliobastoma multiforme. 
• Anaplastic oligodendroglioma (C and D Schmidt). 
• Medulloblastoma. 
• Malignant ependymomas. 
• Pineoblastomas. 
• Anaplastic and malignant meningiomas. 
• Intracraneal sarcomas. 
• Germ-cell tumors (except well-differenciated teratoma). 
• Chordomas. 
• Primary cerebral lymphomas. 

This has been applied with success in many other countries, and there are European 
Recommendations. Recently 13 cases of transmission of primary tumours through organ 
transplantation have been described (Ref. 17). The United Network for Organ Sharing has 
reviewed 150 organ donors with the diagnosis of Primary Brain Tumour and they have not 
found any transmission (Ref. 18). They concluded that donors with high grade Primary Brain 
Tumours can be considered as marginal donors, probably due to considerable pressure in the 
waiting list (http://www.unos.org/). 

If there is any doubt about an encephalic mass it is essential to perform an autopsy after organ 
extraction to identify the type of tumour, especially when the cause of death was intracerebral 
bleeding of uncertain aetiology. 

Infections 

One of the more difficult aspects to evaluate in donors is the presence of active infection (Ref. 
19). It is well known that patients with severe traumatism or haemorrhage can present fever and 
leukocytes without infection. During and after cranial herniation the brain death patient will 
sometimes have fever and very high leukocyte counts (e.g. up to 28 G/l) and will be unstable, 
with a SIRS-like syndrome. It is difficult to identify. 

It is important to recognise if the donor presents an infection (generalised or localised) and to 
know the kind of antibiotic that has been administered. If the donor has been under antibiotic 
therapy for at least 48 hours before the organ retrieval, it is essential to continue the same 
treatment in the recipient for at least 10 more days. The donor has to be hemodynamically 
stable and with normal organ function (See table 2). 

Table 2. Microbiological Screening of O.T.D. 

Acute Infection 

Relative Contraindication Principles 

• Hemodynamic stability. 
• Anatomical and functional integrity of the organ to be retrieved. 
• Abscence 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. 

Absolute contraindications are mainly disseminated infections involved in the donor's death, 
bacterial sepsis with shock and funguemia. (See table 3). (Destacar) 

Table 3. Microbiological Screening of O.T.D. 

Acute Infection 



Absolute Contraindication 

• Disseminated infection implicated in the donor's demise. 
• Bacterial sepsis with shock and/or organic malfunction. 
• Funguemia. 
• Fungal colonization of the lung. 
• Active tuberculosis. 
• Meningitis by:  

o L. monocytogenes; M. tuberculosis protozoans; fungí. 
• Organ to be retrieved with known acute infection or colonized by multiresistant bacteria. 

A local infection is not a contraindication for donation of other organs, e.g. pneumonia due to 
aspiration. A definitively cured infection is also no absolute contraindication, e.g. a confirmed 
negative blood culture after antibiotic therapy because of bacteriemia. 

 

 

Section 7. Marginal donor 

Nowadays, the term "marginal donors" is frequently used. It refers to a wide range of donors 
that are not included in the classic accepting criteria. Obviously with the historic criteria applied 
some 15 years ago all today's donors would be considered as marginal. Personally, I do not like 
to use the terms "marginal donors" or "sub-optimal donors", because they imply that the quality 
of the organs is poor. 

Faced with older donors with arterial hypertension, diabetes mellitus etc., we must evaluate 
organ impact the best we can, using complementary testing, biopsy etc. We must be careful, 
because the results do not depend on strict criteria. We have to look at the recipient's profile: 
will the graft benefit the recipient or not? In many cases an organ is valid for one specific type of 
recipient but not for another. This is the reason why we find different results in the literature, for 
example using livers from donors over 65 years of age. 

Since donor profiles have changed and will continue to do so, together with recipient profiles, 
we have to change donor assessment in order to obtain good transplantation results now and in 
the future. In no country the donor pool is sufficient for the waiting list. Therefore, the criteria 
applied to each organ will be extended, not only with regards to the age factor but also for other 
co-morbid factors (arterial hypertension, diabetes mellitus, liver steatosis etc.). Today, the 
decision to select a donor as global or not, or to accept or reject an organ, is not based on a 
single co-morbid factor but on global donor assessment. 

Therefore, every coordination centre has a backup service of consulting specialists including 
transplant physicians, nephrology, cardiology, hepatology and pathology. 



 

Consider three aspects that can deteriorate the function of an organ: 

• Pre-existing co-morbid factors such as age, arterial hypertension, diabetes, alcoholism, 
smoking, medication or systemic diseases as well as localised organ disease such as 
hepatitis, glomerulonephritis or cardiomyopathy. 

• Acute damage to the organ due to an acute event, e.g. trauma, pulmonary embolism, 
cardiac failure, hypoxemia. 

• Insufficient therapy at ICU before diagnosis of BD and afterwards, e.g. diabetes 
insipidus, volume depletion, electrolyte disorder, high dose abuse of catecholamines or 
hypotension. 

Section 8. Conclusions 

• Clinical donor assessment is the first step in determining organ viability. 
• The idea is to evaluate the risk of disease transmission through organ transplantation. 
• It is advisable to follow a methodology to review all the aspects described in this 

chapter. 
• The person who is most familiar with the donor (the transplant coordinator) is 

responsible for the final decision, and he/she is then joined by the person responsible 
for the recipient of each specific organ. 
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Subject 4. Expanded Donor Criteria 

Section 1. Introduction 

Introduction 

The first step to understanding the concept of expanded criteria donors (ECD) is to define the 
standard criteria donor. This is a donor who is young (under 60 years of age), with no history of 
hypertension or diabetes, who during his/her medical management had short periods of warm 
ischemia time and did not need high doses of inotropic agents nor vasopressors (Ref. 1). The 
cause of death is traumatic head injury limited to the brain, leaving the thoracic and abdominal 
organ functions intact (Ref. 2). 

As a consequence of the increasing gap between the numbers of suitable donors and potential 
recipients on waiting lists, as well as the increase in the number of waiting lists deaths, the 
utilization of organs from so-called 'marginal donors' has grown as well (Ref. 3,4). 

The term 'marginal donor' might generate conflict (for recipients and doctors) because the 
organs recovered from ECD may be associated with poorer outcome or inferior quality (Ref. 
4,5). The term arose in the early 1990s, and it refers to deceased donors who are not standard 
criteria donors but their organs are suitable for transplant (Ref. 6). 

Although some authors might consider that ECD only applies to kidney transplants (Ref. 5), 
currently this type of donor is expanding to include liver, lung, heart and larynx, mainly because 
deceased kidney donors could be the same source for liver and thoracic organs, and trends in 
the kidney field may be applied to all other organs (Ref. 6,7,8,11) 

Section 2. Expanded criteria donor (ECD) 

ECD of kidneys include all those aged > 60 years and donors aged 50–59 years with at least 2 
of the following 3 medical criteria: 

1. Cerebrovascular accident as the cause of death. 
2. Terminal serum creatinine concentration > 1.5 mg/dL. 
3. History of systemic hypertension (Ref. 2,6). 

The following are multiple reasons for accepting these donors (Ref. 6, 9, 10): 

• The shortage of organs suitable for transplant. Indeed this shortage has resulted in a 
wide gap between organ demand and supply. 

• The reduction in the number of young deceased donors because of traffic and labor 
laws as well as social changes that have decreased motor vehicle accidents, industrial 
accidents and homicides. 

• The increase in current life expectancy. In countries like Spain it is 78 years; some 20% 
of the habitants are aged over 65 years. This aging of the population has led to changes 
in some of the considerations regarding organ donation and transplantation. The result 
is an increase in the number of older deceased donors, many of whom have died from 
chronic systemic medical illness related to atherosclerotic disease of intracranial and 
coronary vessels. 

• Advances in transplant technology and immunosuppressive therapy, which demonstrate 
the effectiveness of using organs from individuals without brain death and who die as a 
result of cardiac arrest. 



Section 3. Characteristics of expanded criteria donors and standard 
donors: general aspects. 

There are clinical characteristics that differentiate expanded criteria donors from standard 
donors as follows (Ref. 1, 2). 

See Table 1. Characteristics of expanded criteria donors and standard donors. 
 

 

It is important to emphasize the following points: 

• Age 
• Expanded Kidney criteria in USA 
• ECD liver 

Section 4. Characteristics of expanded criteria donors and standard 
donors: age. 

The trend in the USA and some European Union countries (Spain) is a continuing increase in 
donor age. The mean donor age is changing all around the world. In Spain in 2006 it was 51.4 
years (SD 18.8),14 while in 1992 it was 34.5 years (SD 17). (See Fig. 1). In the USA, while the 

CHARACTERISTIC STANDARD CRITERIA DONORS 
(SCD) 

EXPANDED CRITERIA DONORS 
(ECD) 

Cause of death Trauma Cerebrovascular accident 
Central nervous system tumor 
Intoxicated donors 

Mechanism of donor 
death 

Brain death status Cardiac arrest 

Deceased donor’s 
medical history 

Age: ≤ 60 years 
History of hypertension: NO 
Diabetes: NO 
Risk of transmitting viral infectious 
diseases (Hepatitis B, C and HIV): NO 
Metastatic tumor disease: NO 

Age: ≥ 60 years 
History of hypertension: YES 
Diabetes: YES 
Risk of transmitting viral infectious 
diseases (Hepatitis B, C and HIV): 
YES 
Metastatic tumor disease: YES 

Bacterial infectious 
diseases: during the 
stay in the intensive 
care unit (ICU) and 
prior to organ 
retrieval.  

NO YES 

Serological tests 
(results) for viral 
diseases such as 
hepatitis B, C and 
HIV 

Negative Any positive result that involves risk 
of transmitting disease to the 
recipient: hepatitis B surface antigen; 
hepatitis C antibody, HIV antibody 

The anatomy of the 
allograft: vessels 
and/or parenchyma 

Normal Abnormal: due to disease or trauma. 

Histological profile Normal Kidney: glomerulosclerosis, fibrosis, 
interstitial nephritis 
Liver: macrovesicular steatosis19 

Functional profile Normal Kidney: Serum creatinine > 1.5 mg/dl 
Liver: elevated hepatic enzymes 

Others  The split liver procedure 



average age of deceased donors increased steadily from 34.2 years in 1995 to 39.8 years in 
2004, the percentage of donors aged 50–64 years increased from 19% in 1995 to 25% in 2004. 
Punch JD et al reported a slight but consistent increase in the proportion of donors over 65 
years, from 9.7% in 2000 to 10.4% in 2005.12 These are not isolated data, because now and in 
the future all transplantation teams world-wide will have to deal with elderly donors and ECD. 

 

Finally, in several clinical and experimental studies, advanced donor age has been shown to be 
a major risk to graft failure. Although there are studies that show poor outcomes, other reports 
show the opposite. But when race and gender factors are added to age, long-term graft survival 
is impacted, due to the increased workload in grafts of reduced mass, which is associated with 
glomerular hyperfiltration (Ref. 16, 17). 

The key is to have the tools to be able to take the right organs (kidneys) and to avoid excessive 
organ dismissal. 

Section 5. Characteristics of expanded criteria donors and standard 
donors: expanded kidney criteria in USA. 

The number of donated kidneys that fit the definition of ECD has increased by 16% (from 1340 
in 2004 to 1562 in 2005). This change represents a nearly 60% increase in organs donated, 
despite the fact that ECD are just one–fourth of all deceased donors (Ref. 12). The question 
becomes how and to whom these organs are going to be allocated. 

Despite the fact that these organs come from older donors and could have a poorer outcome 
due to problems such as prolonged cold ischemia time (CIT), increased immunogenicity, 
impaired ability to repair tissue, and impaired function with decreased nephron mass, the 
recipients of ECD receive the benefit of extra life-years, as compared to wait–listed dialysis 
patients. This situation has spurred the creation of a list of ECD candidates, using an algorithm 
based purely on waiting time rather than on HLA mismatch (Ref. 12). The survival benefit of 
these kidneys has been shown to be considerable for recipients older than 40 years of age, 
both genders, non-Hispanics, all races, desensitized patients, and those with diabetes and 
hypertension (Ref. 13). In areas in the USA with a long median waiting time (>1350 days), ECD 
had a 37% lower risk of death. In areas with shorter waiting times, only the diabetic recipients 
showed an ECD survival benefit (Ref. 13). 

Finally, it is important to mention that in some areas, the faster allocation process has been 
reported to reduce cold ischemia time and delayed graft function. 



The patient must always be informed about the option of receiving an ECD organ, which 
necessitates continual dialogue between the patient and the health professionals in charge of 
him/her, in this case the transplant team. 

Section 6 Characteristics of expanded criteria donors and standard 
donors: ECD liver. 

In this context deceased donors in brain dead status have been the main source of liver grafts. 
In the USA this corresponds to 95% of donors. 

Living donors do not resolve the problem and the amount of these types of transplant has not 
had a major impact on overall liver availability (Ref. 11). 

Currently the number of transplant centers is increasing which accept livers with characteristics 
that would previously have been considered unacceptable and or unsuitable. These factors 
include: older donors, non-heart beating donors (NHBD), also known as donation after cardiac 
death donors (DCD), and split livers, with segments IV-VIII going to an adult recipient and 
segments II y III to a pediatric recipient. 

As mentioned earlier, the source of deceased liver donors might be the same as the deceased 
kidney donors, and this situation forces us to deal with the same problems. First, donor age is 
increasing. In the USA in 1994 there were 844 donors older than 50 years of age, and in 2003 
there were 1867, a 121% increase (Ref. 15).  

 

Trauma as a cause of death is no longer increasing, and represents only 40% of deceased liver 
donors. Instead, the cerebrovascular accident has increased to 34%.(Ref. 18) 

The split liver technique has not become widespread in the US, while in Europe there are 
countries that successfully perform these procedures. Deceased after cardiac death donors 
(DCD – NHBD) are increasing, and although they represent just 4% of livers for transplant,(Ref. 
18) they may help to resolve the organ scarcity problem. 



 

Currently, the importance of identifying risk factors involved with liver failure is clear, as is which 
factors are related with graft outcome, and their level of relevance. Some of the factors include: 
donor age, recipient age, cold ischemia time, surgical management of the graft, donor and 
recipient race, body mass index, cause of death, and type of donor (DCD). Moreover, hepatic 
steatosis (macrovesicular steatosis) and hypernatremia have both been reported to play a role 
in liver graft failure. 

Although these risk factors have been reported by several authors in well-designed studies 
(Yanaga 1989, Greig 1990, Mor 1992, Gruenberger 1994, Gonzalez 1994, Markmann 2001, 
Briceno 2002, Cuende 2005, Feng 2006)(Ref. 20) it is important to highlight that 1) there is no 
consensus on this issue; 2) the factors may be associated with poor graft outcome. 

In this context Merion, Goodrich and Feng have proposed a donor risk index. They presented 
an index that allows the estimation of potential liver graft failure using known data (Ref. 11): 

• Donor demographic characteristics: Age, race and height. 
• Donor death: Cerebrovascular accident, trauma or anoxia. 
• Type of donor death: DCD. 
• Graft: split or partial. 

Donor age over 40 years resulted in an increased risk of liver failure. Donor age was an 
extremely important risk factor for graft failure (relative risk 1.53 and 1.65, for donor age 61–70 
and > 70, respectively; both p < 0.0001) (Ref. 11). Livers from African-American donors had a 
19% higher risk of graft failure compared with white donors. DCD status and split/partial grafts 
were associated with a 51% and 52% higher risk of graft failure respectively (p < 0.001)(Ref. 
18). 

Finally, putting this information into practice depends on where one works, because, although 
this information provides prognosis information about the donor and the grafts that are being 
offered, there is always the choice of accepting or declining any organ. This information must be 
considered based on the clinical status and urgency of the recipient. However, the use of 
organs with higher donor risk indices is increasing over time. 



Section 7. Conclusions 

• With current worldwide demographic trends, transplant coordination teams have to deal 
with ECD daily and make joint decisions with transplant teams about whether to accept 
or decline these types of donors. 

• The characteristics that define an ECD kidney donor and an ECD liver donor are 
different, but the donor from which these organs are recovered might be the same, and 
for this reason they may share some characteristics. Therefore it is possible that a given 
donor may donate SCD kidneys and also an ECD liver. 

• There is no consensus on the characteristics that define an ECD, nor on the factors that 
would force rejection of a donor for being an unacceptable risk to the recipient. In each 
country or community, it is advisable to state the policies about these types of donors in 
order to make decisions more easily about issues such as allocation, dismissal and 
sharing. 

• The patient must always be informed about the option of receiving an ECD organ, which 
entails continual dialogue between the patient and transplant team. 

• Donors with positive tests results: hepatitis B, hepatitis C and HIV, with normal 
functional tests and anatomical integrity: whether they are accepted as marginal or 
discarded, it is recommended that the answer be given by the transplant coordinator 
and transplant team together. 

• The increased number of expanded criteria donors has is the result of two phenomena: 
firstly, the clinical shortage of donor organs suitable for transplantation, and secondly, 
the data available on the positive outcomes from the use of organs from ECD. 
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Subject. 5 The Spanish quality assurance in the 
donation detection process 

Section 1. Introduction and objectives 

The significant development of the organ donation program in Spain has been the result of 
efforts made to overcome problems such as undetected donors, donor management, approach 
to donor families and organisational aspects of organ retrieval. These efforts have been made 
by all the professionals involved in the donation and transplantation process, and in particular 
by the hospital transplant coordination teams. 

Nevertheless, the constant increase in the demand for organs leads to an increased waiting 
time and waiting list mortality. Therefore, the organisation responsible for organ procurement 
must ensure that no potential donor is lost because of lack of assessment, lack of referral or 
because a potential donor's family is not approached. 

The organ donation and transplantation process is lengthy and complex and it requires 
continuous assessment in order to detect where, when and why donors are lost and attempt to 
define the best possible solutions. It is necessary to identify the areas towards which efforts 
should be directed. Improvement is the single objective of this assessment process. 

Objectives 

The main objectives of the program can be summarised as follows: 

• To define target organ procurement capacity, depending on the characteristics of the 
hospital concerned. 

• To detect the gaps in the organ donation and procurement process and to analyse the 
reasons behind potential donor losses, as a means of identifying the areas to be 
improved. 

• To describe the hospital factors that influence the outcome of the donation and 
transplantation process. 

The program developed by the Organización Nacional de Trasplantes (ONT) staff together with 
some hospital transplant coordinators was piloted in 1996 in 25 hospitals nation-wide (Ref. 1). 
The results were highly encouraging and after some structural data collection and analysis 
changes, the program was started in 1998 in 42 hospitals in the centre and the south of Spain. 
Hospitals from the Canary Islands and Navarra became involved in 1999. The Basque Country, 
which has its own quality program, has changed its methodology slightly in order to join the 
general project. During 2000, all the hospitals in the Valencia area and some from Catalonia 
and Galicia also became involved. The program now covers most of the Spanish hospitals that 
are officially authorised to conduct organ donation and procurement processes. 

Section 2. Methods. 

The assessment of the organ donation and retrieval process is carried out in two phases. First 
an internal auditing is continuously performed by the hospital coordination team. The second 
phase consists of an external audit carried out by a team of coordinators from other hospitals. 

Internal Audit 

All the medical records of people dying in Intensive Care Units (ICU) are reviewed. Systematic 
medical record reviewing has been recommended for the purposes described above (Ref. 1) 
and used in different studies (Ref. 2,3,4,5). The frequency of the review can vary from one 
hospital to another but it is never more often than every three months. An Intensive Care Unit is 



defined as any hospital unit with mechanical ventilation and intensive care facilities where 
patients can be admitted for more than 12 hours. Data is collected every quarter and sent to the 
ONT quality register. 

The material that has been developed for this first phase includes: 

Individual Data Collection 

• After the careful assessment of the medical records of every patient dying in the ICU, 
an individual data form is completed for every patient clinically diagnosed with 
encephalic death (ED). Non heart beating donors are excluded from the study? 

• The individual data for each quarter is sent in April, June, October and January. 
• This form shows the donation process as a flow reduced to three steps associated to 

three linked questions. The program does therefore not allow the encephalic death 
outcome process to be interrupted at more than one point. Once the point of interruption 
has been identified, the main cause for this breakdown must be selected among the 
different possibilities that the program describes on the back of the form? 

• The form also includes questions related to family and coroner consent as well as some 
demographic questions concerning donor age, sex, cause of death, ICU unit 
identification, etc. 

Look at these examples: 

  



ICU data 

This form collects ICU mortality data: number of deaths, encephalic deaths and organ donors. If 
there is more than one ICU, data must be provided for each unit. One form must be sent every 
three months. 

 

 

Hospital data form 

Some yearly hospital data is also collected. This data includes information about general 
mortality, number of beds, neurosurgery procedures, patients admitted to the Emergency Room 
(ER) and the ICU, etc. Individual, ICU and hospital data are entered in a database that includes 



an application to automatically calculate different indexes. With all the data collected and 
analyzed, the ONT issues a general annual report, together with individual, regional and 
hospital reports, including descriptive data, correlations and comparative information. 

 

External audit 

The external assessment is carried out by two physicians (transplant coordinators and 
intensivists) from another hospital, helped by the local managers and transplant coordination 
team. The hospital audited must have been involved in the program for at least one year, so 
that a complete year can be analysed. This audit is aimed at the following: 



• To verify that the medical record review and data collection has been performed 
correctly and to confirm the general information concerning hospital infrastructure and 
activities provided by the local team on a yearly basis. 

• To assess the efficacy of the quality program in this particular hospital. 
• to identify areas for improvement and make suggestions and recommendations for the 

local coordinators and hospital managers with a view to improving the quality of the 
donation and transplantation process. 

Hospitals were classified in three categories depending on the existence or lack of certain 
facilities: 

• TYPE 1 Hospitals: Large reference centres with all medical facilities 24 hours a day, 
including neurosurgery and solid organ transplantation services. 

• TYPE 2 Hospitals: Centres with neurosurgery but without transplantation facilities. 
• TYPE 3 Hospitals: Centres without transplant or neurosurgery services. 

Section 3. Results 

The initial and global results of this analysis for 1998, 1999 and 2000 are shown in detail on 
ONT Web site (Ref. 6). Here we will present the most relevant data from 1999 (results from 
2000 are still provisional) and some global data from all the three years. 

Results from 1999 

Internal assessment 

In 1999 we received information from 62 hospitals, 19 of which were type 1 hospitals, 13 were 
type 2 hospitals and 30 were type 3 hospitals. A total number of 10.616 ICU deaths were 
recorded, of which 1.387 cases were considered as encephalic deaths (13.1%). This 
percentage of encephalic deaths over all ICU deaths varies depending on the type of hospital 
concerned. It was 14.9 for type 1, 15.8 for type 2 and 7.6 for type 3. There are statistically 
significant differences between type 3 hospitals and the rest. 

 

 

 



This table shows different indexes relating encephalic deaths with other hospital parameters 
such as total hospital deaths, total hospital beds, ICU beds or number of patients admitted to 
the ICU each year. 

  
Encephalic 
Deaths / total 
hospital deaths 

Encephalic 
Deaths / 100 
hospital beds 

Encephalic 
Deaths / 100 
ICU beds 

Encephalic 
Deaths / ICU 
patients 
admitted  

GLOBAL 2,5% 3,6 90,4 1,3% 

H. TYPE 1 2,9% 4,4 102,6 1,5% 

H. TYPE 2 3% 4,1 103,1 1,2% 

H. TYPE 3 1,3% 1,9 54,9 1% 

The efficacy of the process measured as the percentage of actual donors among all encephalic 
death cases was nearly 50% for all hospitals. The greatest efficacy rate was observed in type 2 
hospitals, but differences between the three groups were not statistically significant. 

 

 

The relationship between the number of actual donors and other parameters such as total 
deaths, total beds, ICU beds or patients admitted to the ICU is shown in this table. 



 

  
Actual Donors / 
total hospital 
deaths 

Actual Donors 
/ 100 hospital 
beds 

Actual 
Donors / 100 
ICU beds 

Actual Donors / 
ICU patients 
admitted  

GLOBAL 1,2% 1,7 44 0,6% 

H. TYPE 1 1,5% 2,2 51 0,7% 

H. TYPE 2 1,5% 2,1 52,2 0,6% 

H. TYPE 3 0,6% 0,8 23,2 0,4% 

The figure above shows the causes for donor losses during the organ donation and retrieval 
process. The main causes were medical contraindications, responsible for 27.4% of all losses, 
followed by family refusals (16.4%), donor management problems with cardiac arrest (4%) and 
non referred potential donors (1.7%). Medical contraindications were responsible for 28% of all 
losses in type 1, 22.7% in type 2 and 32.1% in type 3 hospitals. Differences were only 
statistically significant between type 3 and type 2 hospitals. 

 

Family refusals were the cause for potential donor loss in 15.8% of all type 1 hospitals 
encephalic deaths, 18.1% in type 2 and 16.1% in type 3. If we analyse the number of refusals in 
relation to the number of families approached, then the percentages were: 22.8%, 24.7% and 
25.4% in hospitals type 1, 2 and 3 respectively. There were no significant statistical differences. 
Cardiac arrest occurred in 3%, 5.9% and 5% of all encephalic deaths in the three hospital 
categories respectively (Types 1, 2 and 3). Losses from lack of referral accounted for 1.7%, 2% 
and 0.9% of all losses respectively. There were no significant statistical differences. Other 
losses accounted for 1.8% of all cases and were due to: legal or coroner related problems in 7 
cases, the lack of a suitable recipient in 9 cases and logistic problems in 10 cases. 



External assessment 

Eleven hospitals were assessed in the year 2000. The external audit covered 2,679 charts, 367 
of which were registered as encephalic deaths in the internal assessment. Consequently, 27% 
of all overall activity recorded in 1999 was reviewed. 

The auditors found that 49 encephalic death cases were not referred in the internal assessment, 
which means that 12% of all encephalic deaths cases were not referred, (besides the 1,7% 
classified as not referred by the internal auditors). However, only 17% of these unreferred 
encephalic death cases had no medical contraindications for organ donation. The external audit 
also showed that 8 cases (2%) submitted as encephalic death cases (and which were not organ 
donors), were patients with severe neurological damage who developed cardiac arrest prior to 
the legal confirmation of the encephalic death diagnosis. On the other hand, the external 
auditors detected that 16 more patients (4%) could presumably have been unreferred 
encephalic death cases, but with the information recorded in the charts it was impossible to 
confirm the diagnosis of encephalic death. The analysis of the reasons of losses during the 
process detected incorrect medical contraindications and avoidable management problems. 
Auditors found that 6% of the cases of encephalic deaths were incorrectly discarded as donors 
for medical reasons (there were no medical contraindications). The auditors reported that more 
than 50% of all management problems were avoidable. 

Results from 1998-99-2000 

Data was recorded from 42 hospitals in 1998, 62 in 1999 and 70 in 2000. We will show some 
global and specific analyses, depending on the existence or not of neurosurgery facilities 
(former hospital type 1 and 2 versus hospital type 3). 

This table shows the different indexes relating encephalic deaths with some hospital parameters 
and some characteristics of the encephalic death population. We have compared the two 
groups of hospitals, with and without neurosurgery. The proportion of encephalic deaths among 
all ICU deaths is double in the neurosurgery hospitals (15.1% vs 7.5%). This difference can be 
extended to the other estimated indexes. (concerning general mortality, number of beds and 
number of patients admitted to the ICU. Mean age of encephalic death patients is almost 11 
years older in the hospitals without neurosurgery. Percentage of encephalic deaths due to 
cerebrovascular problems is 20% higher in the same group of hospitals. All the differences are 
statistically significant (p<0,001). 



 

NEUROSURGERY   
ALL HOSPITALS 

YES NO 

Number of ICU Encephalic Deaths 3,754 3,211 543 

Average age E.D.(years) 48.4 ± 20.4 46.9 ± 20.5 57.3 ± 17.4 

Percentage of E.D. due to Stroke 53.7% 50.8% 70.7% 

ICU E.D. / All ICU Deaths 13.1% 15.1% 7.5% 

ICU E.D. / All Hospital Deaths 2.6% 3.2% 1.3% 

ICU E.D. / 100 ICU Beds 87.1 96.9 55.2 

ICU E.D. / 100 Hospital Beds 3.7 4.5 1.9 

ICU E.D. / ICU Patients 1.4% 1.5% 1.0% 

 

 

The figure above shows the outcome of the encephalic deaths in the two groups of 
hospitals.Efficacy rate (actual donors vs. encephalic deaths) is significantly higher in hospitals 
with neurosurgery. This can be explained by the fact that medical contraindications and losses 
due to cardiac arrest are significantly lower. Nevertheless, we must consider that these results 
are influenced by the characteristics of the encephalic death population mentioned earlier: 
mean age and vascular problems. Finally, in this table we present the same indexes as in the 
previous table but relating actual donors with different hospital parameters. The differences are 
statistically significant between hospitals with and without neurosurgery (p < 0,001). 



NEUROSURGERY   
ALL HOSPITALS 

YES NO 

Number of Actual Donors  1,776 1,571 205 

Average age A.D. (years)  46.2 ± 19.1 44.9 ± 19.1 55.6 ± 17 

Percentage of A.D. due to Stroke  55.6% 52.6% 78% 

ICU A.D. / All ICU Deaths 6.2% 7.3% 2.8% 

ICU A.D. / All Hospital Deaths 1.2% 1.5% 0.5% 

ICU A.D. / 100 ICU Beds 41.0 47.3 20.4 

ICU A.D. / 100 Hospital Beds 1.7 2.2 0.7 

ICU A.D. / ICU Patients 0.6% 0.7% 0.4% 

 

Section 4. Data update: 1999-2004 

In this section you can see data updates of the years 199-2004: 

• ONT Quality Assurance Program.  
o Participating hospitals. 
o Hospitals deaths. 
o ICU deaths. 
o Brain deaths. 
o Actual donors. 

• Encephalic death incidence. 
• Actual donors incidence. 
• Percentage of encephalic death. 
• Percentage of ED not becoming donors. 
• Organ donor potentiality. 



 
 
 

 



 
 
 

 



 

 

 



Section 5. Conclusions 

The potential for organ donation is highly dependent on the availability of neurosurgery. The 
percentage of E.D. among all ICU deaths is almost double in hospitals with neurosurgery. 
Encephalic deaths and organ donor characteristics are also different in relation to the availability 
of neurosurgery. While 50% of encephalic deaths in hospitals with neurosurgery are due to 
strokes, this percentage is increased to 70% in hospitals without neurosurgery. Mean age is 11 
years older in the last group of hospitals. 

Efficacy rates in the second group of hospitals are lower. However, the different characteristics 
of the encephalic death population may have some impact on these results. The higher medical 
contraindication percentage recorded in these hospitals is certainly related to an older 
encephalic death population with more severe vascular damage. 

The external assessments identified a higher rate of undetected potential donors together with a 
greater number of both, incorrect medical contraindications and avoidable management 
problems. Based on these results, the measures used to solve the problem must be aimed at 
the improvement of encephalic death detection and on-going professional training. The 
detection of 100% of all encephalic death cases, together with the correct assessment of 
medical contraindications, and the reduction of losses due to cardiac arrest during donor 
management to 2% from 3,5%, would increase organ donation by approximately 10%. This 
means that the organ donation rate could increase in Spain to more than 37 donor p.m.p. by 
merely implementing technical measures, without a change in the family refusal rate. 

This kind of systematic analysis has proved to be very helpful for identifying both areas for 
improvement in the donation and transplantation process and the hospital characteristics that 
are influencing potential and actual donor rates. It provides local transplant coordinators with 
important and consistent information, not only about their own hospital but also in comparison 
with similar centres. Local teams can solve the different technical problems with teaching 
programs, consensus protocols, specific guidelines or any other practical measures. It also 
provides enough information for the regional and hospital managers responsible, allowing them 
to allocate budgets or implement regional programs if necessary. 
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