
Editorial

Controlling the uncontrolled: Can we realise
the potential of uncontrolled donation after
circulatory death?
Out-of-hospital cardiac arrest (OHCA) is common. In Europe, it is
estimated that more than 350,000 citizens are affected each year.1

Strategies to improve outcomes and to save more lives have been
published,2 and implementation of pathways for OHCA based on
best scientific evidence, national and international guidance, and
expert opinion3,4 are helping to achieve this. Further improvements
may be made by addressing all aspects of the chain of survival for
victims of OHCA.5 The outcome of those who achieve return of
spontaneous circulation (ROSC) and who are transported to
hospital and admitted to ICU is also improving.6 However, despite
this, the mortality and morbidity after OHCA remain high: ROSC is
achieved in approximately 25%, and only 7–8% of those in whom
cardiopulmonary resuscitation (CPR) is attempted will leave
hospital alive.5

Many of the in-hospital deaths following an OHCA will result from
hypoxic brain injury, some patients progressing to brain death and
many others undergoing the withdrawal of life sustaining treatment
(WLST) once treatment is no longer considered to be in the patient’s
best interests. In these situations, organ donation should be
considered routinely as part of the patient’s end of life care, and
when it is a possibility, the family should be approached, and this
option discussed. Indeed, the OHCA community accept that while
good quality survival of patients is the primary objective, organ
donation is a positive secondary outcome of their pathways.7 The
possibility of donation after brain death (DBD) should be considered in
those who are confirmed to be brain dead and controlled donation after
circulatory death (cDCD) in those in whom a decision to WLST has
been made. Hypoxic brain injury, including those after cardiac arrest is
now the second most common condition associated with both DBD
and DCD after intracranial haemorrhage.

Most deaths from OHCA, however, occur following CPR and the
inability to achieve ROSC either in the communit
y or after transfer to hospital. In this situation, uncontrolled donation
after circulatory death (uDCD) may be possible and this potential
should be considered for these patients as recommended by
professional societies.8 Yet, the EuReCa study highlighted a large
missed potential for uDCD in 27 European countries. In a one-month
period only 25% of 7000 cases of witnessed OHCA treated by
emergency medical services had ROSC on arrival at hospital.9 This
missed potential has also been reported in OHCA registry studies
from France and Spain, the two countries with the largest uDCD

programmes.10,11 This missed potential is again highlighted in
another registry study from Sweden, a country without an uDCD
programme, in this issue of the Journal.12 The study looked at all
OHCA in the Stockholm county to identify the potential for uDCD.
The authors assessed the eligibility for uDCD using the selection
criteria used by five different uDCD programmes. They found a
potential for uDCD varying from 1.5 to 7.5% of all OHCA, with a
theoretical possibility of doubling of the number of donors in the
Stockholm County. The French, Spanish and Swedish studies10–12

have similar strengths in that they are based on national or regional
registries which collect data on all OHCAs and include all the data
required to identify non-survivors who meet the criteria for inclusion
in a uDCD programme. They also have the same weakness of not
being able to identify those who would be excluded from uDCD
programmes because of the presence of co-morbidities and
coroner/judicial exclusions. They also do not consider the loss of
potential due to family declines, failure to identify potential donors
and logistic or technical reasons. These limitations are recognised
by the authors and mean that, although the potential for uDCD is
likely to be overestimated in these studies, it may still make
significant contributions to the overall number of donors and
transplant undertaken.

Despite this significant potential of uDCD to increase the donor
pool, it is practiced in only a few countries, with the most successful
programmes being in France, the Russian Federation and Spain.13

There are many challenges to countries implementing this form of
deceased donation. The economic costs of establishing and running a
uDCD programme need to be weighed against investments in other
forms of donation or improving transplant outcomes. Implementing a
uDCD programme requires an established out of hospital emergency
medical service, with personnel trained not just in providing and
deciding when to terminate CPR, but also in identifying and referring
potential uDCD donors, communicating with families and transporting
patients to an appropriate centre. The programmes tend to be limited
to large urban areas and provided in a transplant centre with the
availability of technical expertise, particularly in techniques of
maintaining organ viability until retrieval.

A number of potential uDCD donors do not progress to
becoming actual donors,14 and only 80% of actual donors will
have at least one organ utilised for transplantation.15 There are
also concerns about outcomes of organs transplanted from
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uDCD donors. Kidney transplants have a higher incidence of
primary non-function and delayed graft function compared with
DBD and cDCD,16 but the risk of graft loss within a year of
transplantation can be reduced five-fold if normothermic regional
perfusion is used during the retrieval procedure instead of
standard cold perfusion.17

There is also an essential requirement to develop a legal or
professional framework to support these programmes in different
jurisdictions, addressing the ethical concerns that arise in the
practice of uDCD.13 These include how to confirm death after
unsuccessful CPR and, in particular which post-mortem inter-
ventions to maintain organ viability are considered acceptable.18

Also, the advent of extracorporeal cardiopulmonary resuscitation
(E-CPR) protocols, has created a need to develop algorithms
that provide clarity to professionals on when such a protocol
should be activated and, if no indication for E-CPR exists and the
criteria for termination of resuscitation are met, uDCD should
follow.19

The challenges of establishing a successful uDCD programme
should not be underestimated: many may view uDCD as a high
investment–low return strategy. This view needs to be balanced
against the World Health Organisation’s (WHO) estimate that the
130,000 solid organ transplants undertaken globally each year meet
only 10% of the global demand for transplants.20 This gap will not be
filled by introducing uDCD programmes alone. It requires more
countries to accept deceased organ donation and introduce DBD and
cDCD programmes as well, working to achieve self-sufficiency in
organ transplantation as urged by the WHO.21 However, the large
potential of uDCD suggests that it can contribute significantly to organ
transplantation in countries with active deceased organ donation
programmes. The increasing use of new technologies for organ
preservation will also increase the quantity and quality of organs
retrieved from uDCD donors. Finally, uDCD programmes will allow the
wishes of more people who chose to donate their organs after death to
be met.
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