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Abstract
Objective-To determine the potential number of

cadaver kidney donors by applying defined donor
criteria to people dying in hospital.
Design-Prospective study of all deaths occurring

in 21 hospitals from 1 September 1988 to 31 August
1989. Questionnaires were administered to medical
and nursing staff and families of potential donors
aged 1-69.
Setting-Acute care hospitals in Gwent, South

Glamorgan, Mid Glamorgan, West Glamorgan,
Pembrokeshire, and East Dyfed health authorities,
serving a population of 2.2 million.
Main outcome measures-Cause of death, age,

ventilation at time of death, diagnosis of brain death,
and consideration of consent.
Results-Adequate data were available for 9840 of

10 095 hospital deaths (97-5% coverage). 188 patients
aged 0-69 were identified as potentied organ donors
(widest definition), and of these 108 died without
being ventilated at the time of death. Tests of brain
stem death were formally completed in 57 cases, and
organ donation was considered by the families of 47
of these potential donors. 26 patients became organ
donors. Patients aged 50-69 with stroke were less
likely to be ventilated than those aged -49 (21/96 v
24/34). Families of potential donors aged 20-39 were
least likely to give permission.
Conclusions-The supply of donor organs

(specifically kidneys) could be increased by altering
the management of patients aged 50-69 dying of
severe cerebrovascular disease in general medical
wards, in particular by increasing the proportion
ventilated. The ethics of elective ventilation for the
purposes of organ donation require discussion.

Introduction
Transplantation is a routinely established, cost

effective treatment for major organ failure, but the
supply of organs has failed to keep pace with demand.
A ceiling may have been reached in the supply of
cadaver kidneys under current practice,' though a
donation rate of 48 kidneys per million population
would be a realistic target to keep up with the need for
renal transplantation. In 1988 the donation rate was
about 28 per million population.2

In 1987 a government report recommended that
factors influencing the supply of organs should be
urgently examined,' and one response has been an
audit of deaths in intensive care units to identify cases
in which a diagnosis of brain stem death and organ
donation may have been possible.46 These audits have
shown how much organ donation rates could be
improved among people dying in intensive care units.
The rates for potential donation thus identified, how-
ever, reflect the admission policies of intensive care
units and not the potential incidence of brain stem
death. We therefore conducted a study including
deaths outside intensive care units.

Subjects and methods
We conducted a prospective study of all deaths

occurring in 21 acute hospitals in south and west

Wales. All hospitals had rapid access to ventilation
facilities. The case notes of deceased patients were
examined by field workers (two full time and one part
time) as soon as possible after the death. A 16 item
questionnaire was completed for every patient,
covering age, sex, dates of birth and death, diagnosis
during final admission, any history of malignancy, and
administrative details. Patients aged over 80 and those
who had died of medical conditions that had no
intracranial disease or that included active malignancy
(excluding cerebral malignancies) were excluded from
further attention. A 180 item questionnaire was
completed for the remaining patients and covered
medical history, clinical examination, diagnostic tests
results, course of treatment during final admission,
ward of death, and length of stay in hospital. The
v,alid use of questionnaires was established by training
and monitoring of performance by the study co-
ordinators.

Potential organ donors were identified (from the
patients for whom the longer questionnaire was
completed) as patients who had died of progressive
primary cerebral disease (within four days after
admission in the case of a cerebrovascular accident)
and whose medical history and physiological state were
compatible with kidney donation (although the
comprehensiveness of the data allowed reanalysis with
reference to the potential supply of hearts, heart and
lungs, and livers). Donor criteria were developed in
discussion with the staffofthe CardiffRenal Transplant
Unit. These criteria were applied independently by
IMH and SJF. Doubtful cases were discussed with the
transplant coordinator; a random selection of potential
donors and other cases were also discussed to assess
validity.
The population of potential donors whom we identi-

fied contained patients who had differing probabilities
of actually becoming organ donors. In patients who
had had a severe intracerebral event and who died
without intensive intervention we assumed that had
they been transferred to the intensive care unit at the
time ofrespiratory arrest and been artificially ventilated
they would have progressed rapidly to a point where
brain stem death could have been diagnosed without
contraindicating deterioration in physiological
function. Inevitably, in practice this would not happen
in all cases so the numbers presented represent a
theoretical maximum.
Having identified a discrete population of potential

donors, we sent follow up questionnaires to the
medical and nursing staff who had been caring for
potential donors aged 1-69. These staff questionnaires
provided validation of the information contained in
the case notes. When the questionnaires showed new
medical reasons for not regarding a patient as a
potential donor the transplant coordinator acted as an
independent referee. The survey was widened by
including questions (asked only once of specific
members of staff) regarding staff attitudes to organ
donation and their knowledge of donor criteria. In
addition, the families of potential donors identified by
the survey were followed up by questionnaire and
semistructured interview. Much of the data from these
questionnaires are outside the scope of this paper.
All the questionnaire data were transferred to the
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TABLE I-Number ofpatients
satisfying criteria for organ
daration

Criteria

Aged 0-79
Aged 0-69
Died on ventilator
Tests for brain death
Consent considered
Consent given
Organ donors

No of
patients

279
188
80
57
47
29
26

University of Bristol's mainframe computer and
analysed with the statistical package for the social
sciences X (SPSS-X).

Results
We examined the case notes of 9840 of the 10095

deceased patients identified from hospital death
registers (97% coverage). Of these patients, 5055 had
their notes viewed within four weeks after the date of
death and 8515 within 12 weeks after the date of death.
We looked in detail at those patients aged under 80
(6421), and the 180 item questionnaire was completed
for 610 patients. We identified 91 potential donors
aged 70-79 and 188 aged 0-69. The upper age limit for
kidney donation is generally understood to be 70,
although transplant centres now encourage the referral
of potential donors aged up to 75. We therefore limited
our follow up with medical and nursing staff to the 186
patients aged 1-69. We did not include infants in their
first year in view of the sensitivity of the issues
surrounding organ donation in the very young.7

Table I shows the decrease in the number of
potential donors as the number of criteria was in-
creased. We found only 26 solid organ donors (0-8% of
the deceased liospital population aged 0-69, and a rate
of 11 8/million population/year (catchment population
= 2-2 million)).
The largest single decrease from one stage to another

was that between all potential donors aged 0-69 (188)
and those who died while being ventilated (80). Nine
patients (two aged <1 year) died on a ventilator but
tests for brain stem death were not formally performed,
although brain stem reflexes were apparently absent.
Of the 71 patients in whom one set of tests was
consistent with brain stem death, only 57 had a second
confirmatory set of tests. Consent was given by the
families of 29 of the 57 patients. Twenty six became
solid organ donors (17 multiorgan donors) and two
became corneal donors. Organ donation was considered
by the families of 47 of the 57 patients in whom brain

[ABLE iI-Satisfaction of criteria for organ donation by patients' age.
I' alues are number of patients (percentage of number satisfying
previous criterion)

Age group All potential Died on lDonation Consent
(vears) donors ventilator considered* given

0-9 6 6 (100) 2 (33) 1 (50)
10-19 10 9 (90) 8 (89) 7 (88)
20-29 17 15 (88) 11 (73) 3 (27)
30-39 19 15 (79) 10 (67) 5 (50)
40-49 1 8 9 (50) 7 (78) 5 (71)
50-59 40 13 (33) 5 (38) 4 (80)
60-69 78 13 (17) 4 (31) 4 (100)

* By both hospital staff and relatives.

death was confirmed. In nine cases organ donation was
not apparently considered by the hospital staff and no
evidence suggested that the families had considered it.
In one case organ donation was considered by hospital
staff but the family was not approached because they
had difficulty accepting the diagnosis of brain stem
death. Of the 47 families who considered organ
donation, 18 (38%) withheld permission. Of course,
organ donation may be considered by hospital staff
more often than might be inferred from the number of
times in which organ donation was considered by
relatives. Organ donation was considered in nine cases
in which only one set of brain stem death tests was
performed. More importantly, however, there were
nine cases in which brain stem death had definitely
been diagnosed but organ donation was not considered
by the hospital staff.

AGE OF DONORS

A greater proportion of potential donors died of
conditions compatible with kidney donation in the
younger age groups, particularly group 10-39, than in
older groups. This was mirrored by the proportion
who became donors in each age group, as well as the
proportion who died on a ventilator (the number of
potential donors was greater in the older age groups
because the age-specific mortality is much higher)
(figure, table II).
The proportion of families who considered organ

donation was smaller for older potential donors than
for younger ones, particularly those aged 10-39 (table
II). This is primarily because a much smallerproportion
of older potential donors was ventilated (17% in the age
group 60-69 as opposed to 88% in the age group 20-29).
A prior hypothesis was developed during interviews

with relatives that there was a greater reluctance to give
consent to donation among the relatives of young,
married adults. This was tested independently on the
dataset by examining three age groups (0-19, 20-39, 40-
69). There was significant heterogeneity between the
proportions giving consent in the three age groups
(table III). The families of potential donors aged 20-39
were less likely to give permission for organ donation.
Reasons given by these families were as follows: in two
cases the spouses refused because they did not know
the views of the deceased, although the patients'
mothers were keen to allow organ donation; in three
cases spouses refused because they knew that was the
wish of the deceased, although in one case the spouse
was in favour of organ donation; in one case the wife
would not consider her husband donating organs,
although she was willing to herself; and in six cases
parents refused for no specific reasons (at interview the
parents in one of these cases said that they had refused
because their son had had a fear of hospitals and
operations, and one family was Buddhist and organ
donation was felt to go against their faith).

CAUSE OF DEATH

Table IV shows the breakdown ofpotential donors by
cause ofdeath for the whole potential donor population
and for the population of potential donors who were

diagnosed brain stem dead and whose relatives con-
sidered organ donation. Most strokes (109) occurred in
patients aged 40-69 whereas most head injuries were in
patients aged 0-39 (19 cases). Organ donation was less
likely to be considered by relatives of patients who died
of stroke. We need to determine whether increasing
age itself or the nature of age related disease is
responsible for this observation as these two factors are
confounded. The data show that among patients with
stroke those aged 50-69 were significantly less likely to

60-69 be ventilated than were patients aged 0-49 (121/96 aged
50-69 v 24/34 aged 0-49; X2=24O06, df=1; p<0 001).

ents Age thus seems to have an independent effect.
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TABLE III-Number (percenitage) offamilies giving permission for organ donation by age ofpatient

Age group (years)

0-19 (n- 10) 20-39 (n= 2 1) 40-69 (n= 16) Total (n =47)

Pcrmission given 8 (80) 8 (38) 13 (81) 29 (62)
Pcrmissioni niot given 2 (20) 13 (62) 3 (19) 18 (38)

=8-957,df 2; p<0025.
TABLE IV-Cauise ofdeath in potential donors aged 0-69

No ("h) of donors in whom
brain stem death diagnosed

No (%) of all potential and consent considered
donors (n= 188) (n=-47)

Stroke 130 (69) 23 (49)
Head injury 27 (14) 17 (36)
Cerebral tumour 21 (11) 1 (2)
Other 8 (4) 5 (11)
Meningitis 2 1) 1 (2)

TYPE OF HOSPITAL

The type of hospital may influence whether a patient
admitted with a progressive cerebrovascular disease
will be considered as a potential organ donor. The
hospitals covered by our study included teaching
hospitals, district general hospitals (one with a neuro-
surgical service), and smaller hospitals (generally
without full intensive care facilities but with the
capacity to ventilate). Teaching hospitals ventilated a
higher proportion of potential donors than did district
general hospitals (53% (21) v 39% (56)), and the district
general hospital with ncurosurgical service ventilated
proportionately more patients than did other district
general hospitals (49% (19) v 36% (37)). This trend
was significant (X5=4 57, df= 1; p=0033).

Discussion
This study is different from previous studies in three

critical respects: non-intensive care unit deaths were
included in the sample; the data were gathered by a
research team not hospital staff; and the attitudes of
hospital staff and bereaved families were canvassed
with regard to the wider issues surrounding organ
donation. We thought that data collected by inde-
pendent research staff with independent validation by
the coordinating clinicians would be more reliable than
those collected by clinicians with variable under-
standing of donor criteria.
The results of our study have implications for

the current debate on the supply of organs for trans-
plantation. The elective ventilation of patients for the
purposes oforgan donation is currently being discussed
as a possible way of increasing the number of cadaver
organs available for transplant surgery. Indeed,
adopting this policy in Exeter has doubled the donation
rate over 19 months."9 Our data show that a sizable
pool of potential donors exists in hospital populations,
principally patients aged 50-69 who have had severe
cerebrovascular accidents. According to current
practice, this age group is the least likely to be
transferred to intensive care facilities,"' and hence, less
likely to be considered as potential organ donors. If
only half of the 92 potential donors aged 50-69 not
ventilated had been transferred to intensive care
facilities and ventilated this would have resulted in 14
extra donors, applying the fall off rate of 70% (of the 26
potential donors ventilated in this age group, only eight
became donors). Had this happened, the rate of

donation over this period would have risen to 36
kidneys per million population per year, approaching
but not reaching the current need for transplantation
(48 per million population per year2). This projected
increase in donors amounts to 6 4 per million popula-
tion per year, which compares with a projected
increase of 2-8 per million population per year if
required request was introduced (assuming that 620%o
gave consent, which is unlikely).

Interestingly, our data show that the rate of consent
to organ donation by the next ofkin ofpatients aged 50-
69 is extremely high but much lower in patients aged
20-39. This may be related to the age of the potential
donor or to the changing nature of the relationship
(parent, spouse, or child) between the potential donor
and the person from whom consent is sought at
different donor ages.

Adopting an interventionist policy with regards to
the older patients has important implications not only
for the allocation of intensive care facilities and the
level of staffing but in ethical terms. Organ donation
has generally been justified in terms of better and
longer lives for the recipients. A policy of elective
ventilation may call into public question the necessary
means to this end, and it is not yet clear that a public
debate on the issue would endorse this move.
Consent was not sought from relatives for nine of

157 patients (16%) in whom brain stem death was
diagnosed. This is higher, although not significantly
so, than the 6% reported by Gore et al in their audit of
intensive care deaths." This difference, if real, may
reflect one of two possibilities: a genuinely higher
shortfall in the hospitals in this survey (largely due in
fact to practice in one hospital) or underreporting in
the study by Gore et al.'
As the refusal rates of next of kin are significantly

higher among the families of potential donors aged 20-
39 than among those of other ages developing a
different approach to the families of young adult
potential donors may be another way of improving the
supply of organs.
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