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ABSTRACT
Objective To review the impact of an embedded
specialist nurse in organ donation (SN:OD) and the
utilisation of a collaborative care pathway on potential
solid organ donor referrals in an emergency department
(ED) over a 24-month period.
Methods A retrospective cohort study of adult patient
deaths within the department, (n¼311) during
a 24-month period. Referral rates to the organ donation
team (ODT) were compared before and after the
introduction of a SN:OD and collaborative care pathway.
Results Referrals to the ODT significantly increased from
three of 151 eligible patients (2%) to 26 of 160 patients
(16%; c2 test p<0.0001) following the introduction of a
SN:OD into the trust. The number of patients proceeding
to organ donation increased from none to two (Fisher’s
exact test p¼1.0).
Conclusions The presence of an embedded SN:OD in
the ED and the adoption of a collaborative care pathway
to establish clinical triggers for referral to the ODT have
significantly increased the rate of referral of adult
potential organ donors to organ donation services.

There are currently more than 8000 individuals
awaiting organ transplantation in the UK.1

Historically, the organ donation process has been
synonymous with intensive care units.
Advances in neurosurgical techniques, improved

intensive care patient outcomes, and extensive road
safety legislation has reduced the total number of
brainstem dead donors and contributed to a signifi-
cant disparity between the availability of donated
organs and the increasing number of patients
requiring transplantation.2 3

Each day three of these people will die because
the organ they need is not available (figure 1).1

These deaths are potentially preventable.
At present only 28% of the UK population have

registered their wish to donate organs by joining
the NHS Organ Donor Register, despite 90% of the
UK population supporting the concept of organ
donation.4

In order to address this situation the Department
of Health commissioned the Organ Donation
Taskforce in 2006 to reappraise the UK model for
organ donation. Their recommendations were
published in 2008.1

Within this report, the introduction of embedded
specialist nurses in organ donation (SN:OD) was
recommended in every acute trust, and the poten-
tial role of the emergency department (ED) in the
identification and referral of patients suitable for
organ donation was highlighted.1

We undertook a review of deaths in one ED
between March 2008 and August 2010 to assess the
effect on organ donor referral rates of an in-house
SN:OD and the utilisation of a collaborative care
pathway.

ORGANISATION
The ED of the Norfolk and Norwich University
Hospital NHS Foundation Trust sees approxi-
mately 85 000 new patients per year, with a catch-
ment population of 650 000.
A SN:OD has been embedded in the Norfolk and

Norwich University Hospital NHS Foundation
Trust since March 2009, funded by NHS Blood and
Transplant as part of the Eastern Organ Donation
Services Team.
The Eastern Organ Donation Services Team

consists of 10 SN:OD who provide 24 h cover to 19
ED and 23 intensive care units.
Twenty-four hour provision of this service is

provided via an on-call specialist nurse covering the
region, contacted through a single mobile phone
number.
During the 12-month period between the

appointment of our SN:OD and the endpoint of our
study in February 2010, a significant proportion of
time has been spent in service development at trust
management level as well as tutoring newly
appointed SN:OD and in the continuous education of
clinical staff and trust management in the importance
of a successful organ donation programme within the
trust. Now this service has been developed, the aim is
to sustain awareness of the importance of organ
donation through continued education, SN:OD
presence in clinical areas, and the use of local and
national media to improve public awareness.
The SN:OD role has been defined as ‘to make

donation a usual rather than an unusual event and
an expected part of end-of-life care’ and ensure that
patients’ end-of-life wishes are identified and acted
upon as set out in the Human Tissue Act, 2006.5

This role of the SN:OD involves close liaison
with intensive care and ED staff at all levels,
ensuring a multidisciplinary collaborative approach
to the early identification and management of
potential organ donors. Early prolonged contact
with donor families, an extensive staff education
programme, and increasing public awareness of
organ donation issues has been shown to increase
organ donation rates.6

STUDY POPULATION AND METHODS
A retrospective review of all patient deaths within
the ED of the Norfolk and Norwich University
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Hospital between 1 March 2008 and 28 February 2010 was
undertaken through the examination of ED patient records.

Consecutive ED patient attendances, deaths, organ donation
team (ODT) referrals and numbers of patients proceeding to solid
organ donation were reviewed for the 12-month period before the
appointment of our SN:OD: March 2008 to February 2009.

These data were then compared with the 12-month period
March 2009 to February 2010 after the appointment of the
SN:OD.

Analysis of these two cohorts of patients was then under-
taken to assess whether a statistically significant difference
existed between the rates of referral for organ donation.

A collaborative care pathway, agreed by both ED and intensive
care clinicians, was also introduced to identify clinical triggers and
facilitate the referral of potential organ donors to the ODT via the
embedded SN:OD (or duty SN:OD out of hours; figure 2).

It was agreed that any adult patient presenting to the ED
with an unsurviveable condition, in which further medical
treatment was deemed futile and when the decision to extubate
terminally had been made (after consultation with senior ED,
intensive care and neurosurgical clinicians) would be referred to
the embedded SN:OD.

The SN:OD would then, after consulting the UKOrgan Donor
Register, assess the patient’s suitability to become an organ donor
and discuss the case with the duty transplant surgeons.

When patients were deemed medically unsuitable, the subject
of organ donation was not raised with the family, unless they
themselves requested organ donation.

If medical suitability was established, the SN:OD would work
with clinical staff to counsel the family and obtain informed
consent for organ donation to proceed.

Should the family decline consent for organ donation, the
SN:OD would continue to provide valuable support to them
throughout the bereavement process.

RESULTS
During the study period 1 March 2008 to 28 February 2010 there
were 156 401 patient attendances to the Norfolk and Norwich
University Hospital ED, with 311 recorded deaths in the
department (0.20% death rate; table 1).

Figure 1 The transplant waiting list.

Figure 2 Collaborative care pathway. ED, emergency department;
SN:OD, specialist nurse in organ donation.
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Of the 311 total ED deaths, 151 (48.5%) were recorded during
the 12-month period March 2008 to February 2009 with three
referrals to the ODT being made and no (zero) patients
proceeding to solid organ donation.

During the 12-month period March 2009 to February 2010,
160 (51.5% of total) deaths were recorded, with 26 referrals to
the ODT and two patients proceeding to organ donation.

Comparison of patient referral numbers from the ED and
intensive therapy unit (ITU) over the same time period studied
show that there was a global increase in patient referrals from
both departments once the SN:OD was in post from March
2009 (figure 3, table 2).

Analysis
Comparison of the two cohorts of ED data was undertaken
using a c2 test to assess the statistical significance of the change
in ODTreferrals following introduction of an embedded SN:OD
(table 3).

Analysis of the numbers of referred patients actually
proceeding to organ donation was undertaken using Fisher ’s
exact test in view of the relatively small sample sizes (table 4).

Statistical analysis of the data from the two cohorts studied
indicates that the presence of an embedded SN:OD during the
end-of-life process significantly increased the numbers of potential
organ donors identified in the ED from three to 26 (p<0.0001).

The increase in the number of patients actually proceeding to
organ donation from zero to two was not statistically significant
(p¼1.0). However, the small sample size suggests that follow-up
analysis from several centres would be useful.

DISCUSSION
The Organ Donation Taskforce recommended that potential
organ donors should be identified in the ED and embedded
specialist nurses employed to facilitate organ donation from
these donors.1

The process of organ donation has traditionally been seen as
the remit of the critical care complex and neurosurgical intensive
care unit as the majority of organs were donated by patients
deemed brainstem dead on formal neurological testing (heart
beating donors now classified as donor after brain death; DBD).
However, the use of kidneys from non-heart-beating donors
(now classified as donor after cardiac death; DCD) has increased
from 3% in 2000 to 34% by September 2010.7

Moreover, recent research suggests that recipient outcome
after transplantation of kidneys from DCD is ‘good’ compared
with kidneys donated by DBD, although further studies are
indicated.8 9

To date, no formal brainstem testing of potential donors is
undertaken in our ED, mainly due to the fact that many intu-
bated ED patients have been sedated to facilitate intubation in
the prehospital setting. Logistical factors, such as the need for
the presence of two relevantly registered experienced clinicians
to confirm brainstem death also has to be considered in DBD
donation.10

The introduction of formal brainstem testing in the ED would
enable DBD donation to proceed but also necessitate further
education of ED staff in the physiological optimisation and
maintenance of the DBD, a process previously undertaken by
experienced ITU staff.
This redeployment of ED staff could potentially increase the

workload in an already busy department.
The introduction of a pathway enabling formal brainstem

testing to occur in the ED would allow the DBD donation
process to occur in ED rather than ITU and could improve the
number of patients proceeding to solid organ donation.
However, these perceived obstacles to DBD donation from the

ED are not insurmountable, particularly when the education and
supervision of clinical staff can be undertaken by an embedded
SN:OD experienced in the care of the DBD.

Table 1 ED demographic data, March 2008eFebruary 2010

Time period Mar-08eFeb-09 Mar-09eFeb-10 Total

Total ED attendances 75 310 81 091 156 401

Male (%) 40 085 (53.2%) 42 534 (54.2%) 82 619 (53.7%)

Female (%) 35 225 (46.8) 38 557 (45.8%) 73 782 (46.3%)

Total ED deaths 151 160 311

ED deaths (%) 0.20% 0.20% 0.20%

Male ED deaths 83 91 174

Male age range, years 17e94 21e98

Mean male age, years (95% CI) 69 (65 to 73) 68 (64 to 71)

Male SD 19.7 17.6

Female ED deaths 68 69 137

Female age range, years 29e99 34e99

Mean age, years (95% CI) 78 (75 to 81) 80 (77 to 84)

Female SD 12.5 13

Referrals to ODT 3 26 29

Patients proceeding to organ donation 0 2 2

ED, emergency department; ODT, organ donation team.

Figure 3 Cumulative emergency department and intensive therapy unit
referrals, March 2008eFebruary 2010. ED, emergency department; ITU,
intensive therapy unit.
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Increased awareness of the importance of organ donation in
our ED has enabled the early identification of potential donors
and their transfer to the critical care complex in order to undergo
formal brainstem testing.
The presence of an embedded SN:OD has been shown to

increase the conversion of potential organ donors to actual organ
donors.6 Early prolonged contact with donor families allows
them to form a relationship with the specialist nurse and has
been shown to increase the donor families’ understanding of the
donation process, also increasing consent rates.11

Informal feedback from donor families has also strongly
suggested that prolonged contact with the SN:OD has helped
them tolerate their grief and to feel better supported during the
bereavement process.
Our data demonstrate that the presence of an embedded

SN:OD has significantly increased the referral rate of potential
organ donors both in our ED and from the intensive care unit,
although the actual number of ED patients proceeding to solid
organ donation did not significantly increase during the study
period.

Limitations of the study
The non-significant increase in patients proceeding to solid
organ donation is most likely due to two main factors: the
relatively small sample size from a single trust; and the relatively
elderly population in the catchment area of our ED, whose
organs are more likely to be deemed medically unsuitable for
donation by the transplant surgeons.
During the time period of our study, particularly before the

appointment of the embedded SN:OD, no formal audit of
potential organ donors was undertaken by NHS blood and
transplant or individual donor transplant coordinators (the
precursors to the current SN:OD), and therefore no formal data
were available from our trust to compare ‘missed’ potential
donor numbers before and after appointment of the SN:OD.
As a result of the lack of formal data regarding potential

donors, it was difficult to ascertain the exact proportion of
‘missed potential donors’ during the 24-month study period.
In order to address this, a review of ED patient cards covering

the 24-month study period was undertaken by the main author
and current SN:OD.
Before the appointment of our SN:OD, it was common

practice for withdrawal of treatment to be initiated in the
ED (ie, terminal extubation following review by the duty
intensivist).
The extubated patient would then be moved to an appro-

priate ED area or ward where end-of-life care would be given.
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Table 3 c2 testdED referrals to the organ donation team

Referred Not Referred Total

Mar-08eFeb-09 cohort 3 148 151

Mar-09eFeb-10 cohort 26 134 160

Total 29 282 311

p Value <0.0001

c2¼19 degrees of freedom¼1.
ED, emergency department.

Table 4 Fisher’s exact testdED referrals proceeding to organ donation

Data analysed Donation No donation Total

Mar-08eFeb-09 cohort 0 3 3

Mar-09eFeb-10 cohort 2 24 26

Total 2 27 29

p Value 1.0

ED, emergency department.
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This led to potential DCD being extubated and moved out of
the ED before any SN:OD referral could be made to assess their
suitability for organ donation.
This is confirmed in table 5, in which three of the eight

controlled ED deaths were referred to the ODT during the 12-
period before the appointment of the SN:OD.
Examination of the 12-month period after the introduction of

the SN:OD and collaborative care pathway confirms both an
increase in recorded controlled ED deaths (22) and ODTreferrals
from the ED (26).
The introduction of the NHS Blood and Transplant Potential

Donor Audit, undertaken by all embedded SN:OD since April
2010, will enable a more accurate assessment of potential organ
donors in the ED and the donor conversion rate from our trust.
This suggests that a prospective multicentre study using data

from the potential donor audit may help to clarify whether our
demonstrated increase in referrals for solid organ donation is
replicated in other trusts where an embedded SN:OD is
employed.

CONCLUSION
In 2009 there were 959 patients proceeding to solid organ
donation in the UK.7

If each of the 211 UK ED could identify one additional donor
each year, then this would increase donor numbers by 22% and,
with an average of three transplantable organs per donor being
retrieved, transform the lives of over 600 patients currently
waiting for an organ transplant. The presence of a dedicated SN:
OD in our trust has increased potential organ donor referral rates
from our ED, raised staff awareness of organ donation and
enhanced the bereavement care that donor families receive.
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