Current Transplantation Reports (2022) 9:250-256
https://doi.org/10.1007/5s40472-022-00374-1

LIVER TRANSPLANTATION (D C MULLIGAN AND R BATRA, SECTION EDITORS) q

Check for
updates

Piloting Uncontrolled DCD Organ Donation in the UK; Overview,
Lessons and Future Steps

Diana A.Wu'® . Gabriel C. Oniscu’

Accepted: 22 July 2022 / Published online: 6 August 2022
© The Author(s) 2022

Abstract

Purpose of Review We explore how to develop Maastricht category I and II donation in the UK. We discuss lessons learned
from previous UK pilots and define future steps in the journey to establishing a sustainable uDCD programme in the UK.
Recent Findings The emergence of normothermic regional perfusion (NRP) as a successful strategy in cDCD donation with
excellent clinical results creates the optimal platform for the development of a uDCD programme. Coordinated logistics with
ambulance services and ED departments, embedded donor coordination in ED, public acceptance and wider discussion on
acceptable peri-mortem interventions are key for future developments.

Summary A uDCD programme in the UK is feasible. Despite an increase in public awareness and recent changes in legisla-
tion, there remain several challenges. Recent advances in perfusion and preservation and an established national retrieval
infrastructure, create the premises for future sustainable developments.

Keywords Uncontrolled DCD donation - Normothermic regional perfusion - Organ retrieval - Legal framework - Logistical

issues - Ethical challenges

Introduction

In the United Kingdom (UK), the number of deceased
organ donors has almost doubled over the past decade. This
achievement is in part attributed to the strategy to embrace
organ donation as a usual part of end-of-life care as well
as initiatives aimed at increasing consent and authorisa-
tion rates [1]. The number of donors after circulatory death
(DCD) (previously known as donors after cardiac death or
non-heart beating donors) has increased substantially and
now accounts for approximately 40% of all deceased dona-
tion in the UK [2]. Despite this remarkable progress, there
is an ongoing mismatch between the supply and demand of
organs for transplantation and this necessitates the explora-
tion of all possible means to further expand the donor pool.
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Currently, all DCD donation in the UK is classified as
“controlled” and occurs when a critically ill patient on the
intensive care unit undergoes a planned and expected cardiac
arrest following the withdrawal of life-sustaining cardiores-
piratory support (Maastricht category III or IV, Table 1).
Uncontrolled donation after circulatory death (uDCD)
occurs after sudden and unexpected cardiac arrest and
donors are either dead on arrival to hospital (Maastricht cat-
egory I) or have had an unsuccessful attempt at resuscitation
(Maastricht category II). Uncontrolled DCD has the poten-
tial to significantly increase the number of organs available
for transplantation. Some countries such as Spain, Portugal,
and France have successfully utilised uDCD Maastricht cat-
egory II donors. Spain is the global leader in deceased organ
donation with 49.6 deceased donors per million population
(pmp) and 16.1 DCD donors pmp in 2019 [3]. By compari-
son, the 2019 deceased donor and DCD rates in the UK
were 24.7 pmp and 10.3 pmp respectively, highlighting a
substantial scope for improvement.

In the 1990s, a limited number of UK centres operated
small uDCD programmes (Leicester, Newcastle and Lon-
don) [4, 5, 6e¢]. These programmes became inactive as some
of the practices used at that time (e.g. re-instituting cardiac
massage after declaration of death) conflicted with revised


http://orcid.org/0000-0003-1714-920X
http://orcid.org/0000-0002-9377-937X
http://crossmark.crossref.org/dialog/?doi=10.1007/s40472-022-00374-1&domain=pdf

Current Transplantation Reports (2022) 9:250-256

251

Table 1 Modified Maastricht classification of donation after circulatory death

Type Category Circumstances

Scenario

Found dead
ITa. Out of hospital
Ib. In hospital

Uncontrolled 1

Witnessed cardiac arrest
IIa. Out of hospital
IIb. In hospital

Withdrawal of life-sustaining therapy

Uncontrolled I

Controlled juil

Uncontrolled or 1V
Controlled

Sudden unexpected cardiac arrest, with no attempt at resuscitation by
a medical team

Sudden unexpected cardiac arrest, with unsuccessful attempt at
resuscitation by a medical team

Planned expected cardiac arrest, following the withdrawal of life-
sustaining therapy

Cardiac arrest in a patient who is brain dead Sudden unexpected or planned expected cardiac arrest after brain

death diagnosis, but before organ recovery

Source: Ploeg R, Neuberger J, Akhtar M et al. New classification of donation after circulatory death donors definitions and terminology. Transpl

Int 2016;29(7):749-59 with permission from John Wiley & Sons, Inc

ethical guidance and consensus statements for DCD dona-
tion, which deemed any intervention with the potential to
inadvertently restore cerebral circulation as unacceptable
[7, 8]. Furthermore, there was a reluctance to utilise uDCD
organs due to the inevitably longer warm ischaemia times,
leading to concern over poorer graft outcomes and ischaemic
complications.

At the same time, the organ retrieval process in the UK
has undergone significant changes and is now currently
provided as a National Organ Retrieval Service (NORS)
delivered by ten abdominal and six cardio-thoracic retrieval
teams, on a zonal allocation.

The emergence of novel perfusion and preservation tech-
nologies such as normothermic regional perfusion (NRP)
as a means of mitigating the warm ischaemic insult to DCD
grafts [9, 10] has led to renewed interest in uDCD in the UK.
NRP uses ECMO-like technology with a pump and an extra-
corporeal membrane oxygenator to restore blood circulation
to the isolated abdominal organs prior to retrieval and allows
recovery from warm ischaemia and replenishment of ATP
reserves. Between 2013 and 2015, a pilot uDCD programme
for donation from Maastricht category II donors using NRP
was established at the Royal Infirmary of Edinburgh, Scot-
land [6ee]. This review provides an overview of uDCD and
discusses lessons learned and future steps in the journey to
developing a uDCD programme in the UK.

UDCD Protocol

Prior to the introduction of the pilot uDCD programme in
Edinburgh, extensive consultation with all relevant stake-
holders took place including staff from the emergency
department (ED), transplant and retrieval teams, the ambu-
lance service, the procurator fiscal (PF) (equivalent of the
coroner in England and Wales), the police, lawyers and
patient representatives. A local protocol was developed

(Fig. 1) which was based on the Spanish model and had
similar inclusion criteria (Box 1), but was adapted to comply
with the UK ethical, legal and logistical requirements. The
ED were alerted by the ambulance service when a patient
had a witnessed out of hospital cardiac arrest and the ED
would in turn contact the specialist nurses in organ dona-
tion (SNODs). Only patients attended to by the ambulance
service within 15 min were eligible for inclusion in the
pilot. Out of hospital cardiopulmonary resuscitation (CPR)
was commenced using an automated mechanical device,
Autopulse® (Zoll®, USA) which uses load distributing band
technology to deliver chest compressions. On arrival to hos-
pital, resuscitation was continued as per national guidelines
[11] to allow time for information gathering as to whether
the patient was suitable for organ donation and to allow for
discussions with the patient’s family. Up until the point that
futility was declared, the SNODs did not have any interac-
tion with the resuscitation team, the patient or the family. It
was only after the resuscitation team leader had informed
the patient’s family that resuscitation had been unsuccess-
ful that the SNODs were introduced to the family. SNODs
are highly trained in communication surrounding end-of-
life decisions and used a staged approach by first seeking
consent for organ preservation. If the family agreed to organ
preservation, the surgical team were activated, resuscitation
was stopped, death was declared and the mandatory 5 min
“no-touch” period observed. The patient was transferred to
a dedicated NRP room within the ED department that was
geographically separated from the resuscitation area, but
close enough to allow rapid transfer and commencement
of organ preservation. The NRP room was set up in a way
similar to the operating theatre to provide a sterile environ-
ment for cannulation. During NRP, the femoral artery was
cannulated to allow perfusion of oxygenated blood to the
abdominal organs using an extracorporeal membrane oxy-
genator circuit with venting through a catheter in the femoral
vein. Perfusion was restricted to the abdominal compartment
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Fig. 1 Edinburgh pilot
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using an intra-aortic balloon that prevented re-perfusion of
the brain and heart. The position of the radio-opaque balloon
was confirmed on a plain radiograph and a balloon trans-
ducer port allowed measurement of the pressure above the
balloon to confirm complete occlusion of the aorta. Absence
of cerebral perfusion was confirmed with carotid ultrasound
and radial artery pressure measurements. During organ pres-
ervation, the PF was contacted and if authorisation for organ
donation was witheld, NRP was stopped and the surgical
team were stood down. If the PF granted authorisation for
organ donation to proceed, the SNODs continued discus-
sions with the family to gain consent for organ donation
whilst organ preservation continued. If consent was gained
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for organ donation, family members were given the oppor-
tunity to see the donor once they were established on NRP,
before they were transferred to theatre for organ retrieval.

Box 1 Inclusion criteria for the Edinburgh uncontrolled
donation after circulatory death pilot

Age 16-60 years

Unsuccessful resuscitation from a witnessed out of hospital cardiac
arrest (or witnessed

unsuccessful resuscitation from a cardiac arrest occurring in the ED)

Scottish Ambulance Service on scene < 15 min

Self-authorisation for donation, whether because the patient was on
the NHS ODR, or was carrying an organ donor card, or had other-
wise indicated their wishes
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ED, emergency department; ODR, organ donor registry

Logistical Considerations

Uncontrolled DCD donation is a logistically challenging
process due to the time constraints that are fundamental in
reducing warm ischaemia time and the coordination of the
numerous team members required in the organ donation
process. For an uDCD programme to be established, an
onsite organ retrieval team with experience in NRP must
be available at all times and able to attend the ED at short
notice. This includes a transplant surgeon, a surgical assis-
tant, a scrub nurse, a perfusionist and an advanced organ
perfusion specialist trained in operating the NRP machine.
Because the pilot scheme in Edinburgh was not established
as part of the National Organ Retrieval Service (NORS), it
was not feasible to ensure that a dedicated retrieval team
with this skillset would be available 24/7. Therefore, the
pilot scheme was restricted to the working week (Monday
to Friday between 0900 and 1700). Unfortunately, there
were still several clashes due to the primary on-call com-
mitment to NORS, and the team were unable to attend
three potential uDCD donors in the ED. The integration
of uDCD retrievals into the NORS remit would provide
appropriate cover and prevent missed opportunities going
forward.

In addition to the retrieval team, it became clear that
having two SNODs available for uDCD donations was key
to the successful running of the donation process. This
allowed one SNOD to focus on communication with the
family whilst the other SNOD coordinated the donation
process. This required a change in working for the SNOD
team to provide this level of cover but enabled a much
smoother and efficient process. Funding for embedded
SNODs would be highly valuable to the development of a
successful uDCD programme.

Coordination of the various team members involved in
the rapid response required for uDCD required a robust
and failsafe communication system. An important lesson
was learned after issues with the pager system resulted
in missed opportunities and therefore alternative robust
communication systems should be in place with regular
test calls.

All cases in the pilot scheme were discussed with the
PF after commencement of organ preservation. An expe-
dited referral pathway was agreed with the Crown Office
to allow a rapid response (within 10 min) as to whether
organ donation could proceed.

An important logistical requirement of the pilot pro-
gramme was the availability of a room within which to set

up and initiate NRP that was separate from the resuscita-
tion area. This helped to completely separate the process
of resuscitation and declaration of death from the process
of organ donation and recovery, and it was anticipated to
make the programme more acceptable to patients and staff.

Potential Donor Numbers

In preparation for the Edinburgh pilot programme, a 1 year
potential donor analysis was undertaken between 2008 and
2009 [12]. The analysis used the same inclusion criteria as
the pilot (Box 1) and was restricted to patients who attended
the ED during weekday working hours so as to correspond
with the planned level of cover for the pilot programme. Of
the 564 out of hospital arrests during the analysis period,
213 were unwitnessed (Maastricht category Ia) and 351 were
witnessed (Maastricht category Ila). Data on in-hospital car-
diac arrests was not collected (Maastricht category Ib/IIb).
Of the 351 witnessed cardiac arrests, 9 patients ultimately
fit the pilot study inclusion criteria (Fig. 2). When account-
ing for the fact that 41% if the Scottish population at that
time were on the ODR, this left an estimate of 4 potential
donors per year, but it is important to bear in mind that this
represented only one centre in the UK using highly restric-
tive criteria in the early stages of programme development.
The main success of the programme was that it was able to
identify potential donors in the ED and strengthened the
concept of donation (solid organ and tissues) as part of end-
of-life care in the setting of emergency department. It also

564 patients with prehospital cardiac arrest
213 not witnessed/unknown l
351 witnessed cardiac arrests

127 paramedics on scene after 15 minutes/unknown
224 paramedics on scene within 15 minutes
131 presented out of hours/unknown

93 presented in the ED on a weekday between 9.00-17.00
30 admitted/died outside the ED/unknown l

63 died in the ED

9 aged 61-65 years, 5 aged 66-70 years, 32 aged over
70 years, 1 unknown

16 patients aged between 16 and 60 years
1 downtime > 2 hours l

15 downtime less than 2 hours

6 medical exclusion criteria/no medical history availabl

9 patients
41% of Scottish population registered on ODR i

4 patients

Fig.2 Potential donor analysis for the uDCD pilot programme
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provided a proof of concept, which was acceptable in the
existing UK ethical and legal framework and was feasible
from a technical and logistical point of view and that could
be used to inform future programmes. A similar uDCD pilot
was undertaken in the Netherlands between 2014 and 2016
[13ee]. This was a regional programme involving 3 centres;
however, no potential donors could be converted to actual
donations. The main reasons cited were the strict inclusion
criteria, the high refusal rate for organ donation and the
policy whereby the ambulance team were able to decide on
futility of cardiac arrest and stop resuscitation before arrival
at the ED. In contrast, in our pilot programme, the focus
was on Maastricht category Ila especially as no resuscitation
futility decision was made prior to arrival in ED. A further
analysis from the Netherlands concluded that low popula-
tion density in the areas piloted was another possible reason
for the failure of the programme [14e]. In 2019, there were
208 uDCD donors worldwide, with a utilisation rate of 68%
(Table 2). Much can be learned from other countries with
successful uDCD programmes. In Spain, all out of hospital
cardiac arrest patients are transferred to the ED or intensive
care unit (ICU) even if resuscitation is deemed futile before
arrival at hospital. However, even in Spain which under-
takes the highest number of uDCD donations worldwide, it
is estimated that there is potential for a further 571 uDCD
donors per year which would quadruple the current number
of uDCD donations [15¢e].

Ethical and Legal Issues

The acknowledgement of the increasingly important con-
tribution of DCD to transplantation in the UK has led to
the publication of much needed guidance on the key ethi-
cal and legal issues surrounding DCD donation.

There was previously a grey area regarding the accepta-
bility of interventions to reduce warm ischaemia following

Table2 UDCD numbers worldwide in 2019 (Data extracted from
Newsletter Transplant, Organizacién Nacional de Trasplantes and
Council of Europe|[3])

Country Total deceased uDCD donors,  Utilised uDCD
donors, n (pmp) n (pmp) donors, n (pmp)

Portugal 347 (33.7) 27 (2.6) 21 (2.0

Spain 2302 (49.6) 81(1.7) 45 (1.0

Israel 101 (11.7) 5(0.6) 5(0.6)

France 1924 (29.4) 18 (0.3) 14 (0.2)

Italy 1495 (25.3) 24 (0.4) 13 (0.2)
Russia 740 (5.1) 30 (0.2) 28 (0.2)
Austria 206 (23.4) 4(0.5) 1(0.1)

Poland 504 (13.3) 1 (0.0) 1 (0.0)

USA 11,870 (36.1) 18 (0.1) 14 (0.0)
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the declaration of death in DCD donation (e.g. reinstat-
ing CPR). The UK donation ethics committee guidance
provided clarity on this topic in line with the growing
consensus from the transplant community that any inter-
vention with the potential of restoring cerebral blood flow
should be prohibited [8]. This is in contrast to the guid-
ance in Spain where reinstating CPR is allowable follow-
ing declaration of death and is considered for the purpose
of organ preservation. The development of the Edinburgh
pilot programme respected the UK ethical guidelines by
ensuring that post-mortem CPR was not reinstated, that
an aortic occlusion balloon was placed prior to perfusion
of the abdominal organs and that absence of cerebral per-
fusion was monitored with carotid ultrasound and radial
arterial pressure (which used a radial line placed as part
of the resuscitation process prior to any considerations
of futility or donation). In the UK, no ante-mortem inter-
ventions are allowed and therefore there was no ethical
issue at stake when undertaking groin cannulation as the
patient has already been pronounced dead at the time of
the intervention.

A further important ethical consideration in uDCD cen-
tres on the institution of in situ organ preservation after
death, but before consent from relatives has been obtained.
The legal framework in the UK (The Human Tissue Act
2004 and The Human Tissue (Scotland) Act 2006) [16,
17] does specifically allow this; however, the potential to
cause distress to the family was taken in consideration
and therefore in the Edinburgh pilot programme, consent
was gained from relatives whenever possible. In Spain, the
presumed consent framework is interpreted in a way that
supports post-mortem interventions including organ pres-
ervation without the requirement of family consent. The
revised UK legislation which centres around presumed
consent provides now further grounds for starting organ
preservation prior to discussion with relatives.

Given the time-sensitive way in which death is diagnosed
in the setting of DCD donation and the rapid shift from
resuscitative activities towards organ donation, it is of para-
mount importance to follow a clear protocol for the deter-
mination of irreversible circulatory death. In the Edinburgh
pilot programme, guidance from the Academy of Medical
Royal Colleges on the diagnosis and confirmation of death
was followed. Death was diagnosed by two ED doctors by
5 min of the absence of cardiopulmonary activity as dem-
onstrated by asystole on the continuous ECG, no cardiac
movement on focused echocardiography and the absence of
respiratory effort [18]. The mandatory 5 min no touch period
was also observed.

A clear separation between the team treating the patient
and the team retrieving the organs is an overriding prin-
ciple to avoid any perceived conflict of interest. The deci-
sions around futility and cessation of resuscitation as well as
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determination of death of the patient should lie solely with
the treating team [19].

Future Steps

Although the pilot only resulted in one uDCD donation, many
lessons have been learned that can be considered in the devel-
opment of future programmes.

Results from Spain’s and France’s uDCD programmes
clearly illustrate that excellent clinical results can be
obtained with the use of NRP as it enables a better organ
preservation and assessment and as a result informs the uti-
lisation decisions [20, 21]. Therefore, no modern uDCD pro-
gramme should be developed without in situ NRP. However,
in order to deliver an NRP-based uDCD retrieval service, a
substantial amount of training and acquisition of new knowl-
edge is required for the whole team. As more centres adopt
NRP for organ retrieval in cDCD donation, there will be sig-
nificant overlap in the training, skills, equipment and facili-
ties required for uDCD. This will significantly reduce the
learning curve and will encourage other centres to explore
the development of uDCD programmes. Training courses
for NRP are already offered by established NRP centres,
however further expansion of the training programmes is
required.

In addition to changes in surgical approach, an increased
use of advanced resuscitative procedures in the management
of out-of-hospital cardiac arrest could further facilitate the
development of uDCD programmes. A more aggressive
approach to resuscitation effort will increase the use of
ECMO which, should these efforts fail, could enable the use
of NRP post-mortem and streamline the subsequent dona-
tion process.

Establishing a sustainable uDCD programme requires
several key logistical considerations. Ideally, all uDCD
retrievals should be part of the UK National Organ Retrieval
Service (NORS) in order to provide the 24/7 team availabil-
ity to undertake the surgery for all types of donors (DBD,
c¢cDCD and uDCD). However, the current zonal distribu-
tion and reliance on ten abdominal and six cardio-thoracic
teams to cover the entirety of the country are likely to be a
limiting factor in the response time needed for the uDCD
programmes. Therefore, the next iteration of development
needs to consider the co-location of the large ED depart-
ments that care for patients that may proceed to this type
of donation with NORS retrieval teams that could provide
a rapid response and have the NRP infrastructure and man-
power to support such developments.

The development of uDCD programmes is also dependant
on embedding specialist nurses in organ donation in the des-
ignated ED hospitals, defining distinct roles and distributing
the tasks involved in such a programme (e.g. requesting con-
sent and looking after the family or delivering the process).

Perhaps the most important factors are the legal and
strategic framework and the public support. Despite a
recent move to “opt out” legislation, the current UK dona-
tion strategy requires some adjustment to acknowledge the
untapped uDCD potential (17,000 patients die yearly fol-
lowing unsuccessful resuscitation of out of hospital cardiac
arrests [22]) and to take the relevant steps to incorporate
this into the vision for the future. Although there is general
public acceptance of uDCD processes and a willingness to
discuss organ donation soon after the death of a relative
[23], there needs to be a wider conversation about accept-
able strategies to optimise the quality of the organs follow-
ing a decision that further resuscitation is futile. This must
consider the recommencement of chest compressions after
determination of death to maintain organ perfusion and other
societal viewpoints that impact on the effectiveness of organ
preservation [24].

Conclusion

A uDCD programme in the UK is feasible and several
important lessons have been learned during previous pilots.
Despite an increase public awareness and recent changes in
legislation, there remain a number of practical, logistical
and acceptance issues that need addressing. Although there
is a long way to go before a national uDCD programme
could be established in the UK, the large untapped donor
potential, the increasing need for transplantation coupled
with recent advances in perfusion and preservation and
an established national retrieval infrastructure, create the
premises for future sustainable developments. In prepara-
tion for this, there need to be extensive discussions with all
stakeholders (patients, transplant and emergency department
health care professionals, procurator fiscal (coroner), public,
government and national transplant organisations) to openly
discuss the need for considering these potential donors, the
logistics plans and a definition of responsibilities and roles
for the ED and transplant teams, the approach to donation
strategy as well as the key indicators for defining success in
an open and transparent way.
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