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after initial online publication: The
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In the face of a crisis in organ donation, the transplant community are
increasingly utilizing donation after circulatory death (DCD) donors. Over
the last 10 years, with the increasing usage of DCD donors, we have seen
the introduction in a number of new terms and definitions. We report the
results of the 6th International Conference in Organ Donation held in
Paris in 2013 and report a consensus agreement of an established expert
European Working Group on the definitions and terminology regarding
DCD donation, including refinement of the Maastricht definitions. This
document forms part of a special series where recommendations are pre-
sented for uncontrolled and controlled DCD donation and organ specific
guidelines for kidney, pancreas, liver and lung transplantation. An expert
panel formed a consensus on definitions and terms aiming to establish
consistent usage of terms in DCD donation.
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donation after circulatory death (DCD). The findings
were discussed and revealed at the Conference. The

The aim of the European Working Group, which was
established one year prior to the 6™ International Confer-
ence on Organ Donation after Circulatory Death held in
Paris in 2013, was to clarify the Maastricht classification,
definitions and terminology used in the growing field of
deceased organ donation particularly with regards to

© 2016 Steunstichting ESOT
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Working Group reviewing these definitions included
members from the UK, France, Spain and from the
Eurotransplant zone. Political and logistical support for
the Working Group was provided by the European
Society for Organ Transplantation (ESOT) and the
national component authorities (including UK, France,
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Spain and Euro-transplant zones) and the European
Commission.

Since the 90’s, in parallel with the evolution of the
medical concept of the determination of death, new
terms, criteria and recommendations have arisen from
across Europe and North America. This has resulted in
an ever-changing landscape of emerging terms and defi-
nitions being used within the literature and at confer-
ences, between countries, regions and institutions. The
purpose of this manuscript, as part of this special
edition, was to provide a consensus on terminology in
DCD transplantation, attempting to be as accurate as
possible to avoid confusion and misconception in the
medical community as well as in the civil society. We
report the results of this initiative which has focused on
revised DCD Maastricht Classification and terminology
discussed during the 6th International Conference on
Organ Donation after Circulatory Death held in Paris.

The opportunities offered by assisted ventilation technolo-
gies and other advanced developments such as extra-cor-
poreal life support have led to the introduction of new
criteria to define two approaches adopted for the determi-
nation of death: brain death or circulatory death. In Eur-
ope, the term Nonheart-Beating Donor (NHBD) was used
initially to describe an organ donor after cardio-respira-
tory arrest. This term was adopted in 1995 during the first
International Workshop on Nonheart-Beating donors in
Maastricht (Netherlands), leading to the so-called Maas-
tricht Classification [1]. Nonheart beating or cardiac death
in case of circulatory death, and the term of heart-beating,
in case of brain death have been commonly used inter-
changeably over the two last decades.

Limitations of these terms arose however, as the
terms resulted in misunderstandings about the defini-
tion of death being based on a single organ (e.g.. brain
or heart) rather than a whole person. Thus the Institute
of Medicine — American National Academy of Sciences
[2] proposed a clarification of the terms to specify that
death can be declared or determined by a physician by
the use of either neurologic criteria or by circulatory
criteria. Donation after cardiac death was re-named
Donation after Circulatory Determination of Death and
donation after brain death re-named Donation after
Neurologic Determination of Death. This concept of
Donation or Donor after Circulatory Death (DCD), to
define organ donors after circulatory arrest (CA), has
now been adopted by the World Health Organization
(WHO) [3]. In recent years, the term Donation after
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Circulatory Determination of Death (DCDD) has been
suggested as a more precise term. However, at the
recent consensus meeting DCD was preferred term over
DCDD for its simplicity and already widespread use.
The accepted standard for determining circulatory
death, in these circumstances, is the permanent absence
of respiration and circulation as advances in technology
allows maintenance of sustainable respiration and cir-
culation when the capacity to breathe spontaneously
and maintain circulatory function have been irretriev-
ably lost. Electrical asystole, i.e. the inability to generate
any spontaneous heartbeat or circulation - signifies me-
chanical asystole and circulatory death. The shift to a
circulatory concept means that death in this condition
can be declared in a pulseless patient without any
spontaneous circulation (mechanical asystole), even if a
cardiac electrical activity is still present. Therefore, both
cardiac electrical rhythm and arterial pressure should
be assessed, using electro-physiology as well as mea-
surement of central arterial blood pressure and pulse,
echocardiography or Doppler ultrasonography.

The NHBD Maastricht classification (Table 1) was
agreed as the growing experience in DCD led up to the
need to distinguish several categories of potential donor
in different end-of-life situations [1]. This classification
has been used worldwide over the last 20 years. It has
the advantage of characterizing the different DCD situa-
tions and the different categories of donors, considering
technical and medical aspects (organ viability, preserva-
tion modalities, graft survival) and ethical aspects.
Another advantage is its simplicity and usefulness.
Attempts to improve the Maastricht classification have
focused on adding more categories, with the objective
of distinguishing the different ischaemic insults to the
organ and consequently different outcomes.

The original Maastricht classification

In Table 1, the original Maastricht Classification of
DCD - then called NHBD (Maastricht 1995) is shown,

Table 1. The Maastricht categories of NHBD [1].

Category I. Dead on arrival at hospital

Category Il. Death with Unsuccessful resuscitation
Category lll. Awaiting cardiac death

Category IV. Cardiac arrest while brain dead
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reflecting the most important categories of donation after
circulatory arrest. Each category is explained subsequently

Category I

Dead on arrival includes victims of out-of-hospital
(OH) accidents who are not resuscitated for clear rea-
sons such as death due to a broken neck or successful
suicide. These deceased patients could be transported to
the emergency department and become a donor if the
organs are deemed appropriate for donation. One of
the criteria for acceptance for donation is a warm
ischaemia time (WIT- time between the circulatory
arrest and the start of the cooling, as defined later) of
less than 45 min. To date, there are few examples of
successful organ donation in this category, mainly
because of the uncertainty about the duration of WIT.

Category 11

Unsuccessful resuscitation includes patients brought to
the emergency room while being resuscitated by the
emergency medical services (EMS) but if cardiopul-
monary resuscitation (CPR) is unsuccessful, the patient
may be declared dead (Fig. 1). At the Maastricht work-
shop, a 10-min period of “no-touch” after cardio-circu-
latory arrest (CA) to ensure a situation equivalent to
brain death was proposed as 10 min of absent blood

DCD definitions and terminology

circulation to the brain at normothermia. In the past
years, in most countries a period of 5 min has been
adopted by medical societies and authorities, although
depending on the jurisdiction a range from 2 min
(USA) to 20 min (Italy) still exists. Countries with
presumed (opting-out) immediately
proceed to the cooling preservation, while countries
with opting-in legislation might have to bridge the time
until consent for organ donation has been given.

consent can

Legislation in The Netherlands was introduced where
“preparatory handlings” could be allowed in order to
preserve the organs for transplantation, before the per-
son’s or the family’s wish was known.

In some countries (Spain, France), two subcategories
have been added due to different logistic conditions
according to the site where CA occurs: Ila for out-of-
hospital (OH) and IIb for in-hospital (IH) [4,5].
Although most of the cases of CA in category II occur
in the OH setting, clinicians have argued that the two
situations should be considered separately because of
logistical aspects involved [6—8] and consequently differ-
ent WITs that could impact significantly on outcomes
after transplantation. Besides the impact of WIT, the
prearrest clinical and functional conditions of the
patient could be relevant factors [9,10].

In case of IH circulatory arrest, some have suggested
to further differentiate whether CA occurs in the Emer-
gency or ICU department [11-13].

Circulatory CardioPulmonary  Death determination
Arrest CA Resuscitation CPR Organ Preservation Retrieval
® @ @ ©
O
3@-'0"
Ll
Q &
& © No-touch C‘&
C—€C— > > £ >
ASYSTOLE RESUSCITATION ORGAN PRESERVATION
No flow Low flow
Absolute WIT | Functional WIT
€&————  Total WIT > € >

WIT: Warm Ischaemia Time

Figure 1 Uncontrolled DCD process.

1 No flow: Kidney <30 min; Liver < 15 min
2 CPR duration: =30 min

3 No-touch period: 2 min to 20 min

4 Total WIT: 120 min to 150 min
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Category 111

Awaiting cardiac or circulatory death includes those
patients for whom circulatory death occurs after a
planned withdrawal of life-sustaining therapies (WLST),
mainly cardiorespiratory support (Fig. 2). CA is
expected and the medical decision of WLST is taken in
a defined and multi-disciplinary approach, consistent
with local/national legal requirements, by the clinical
team together with the family, where further treatment
is considered futile. In the initial description, the term
“controlled” meant that the ischaemia time was short
enough to consider recovery of liver, kidneys, pancreas
and lungs. This category, which was defined in the 90s,
does not include euthanasia or medical-assisted CA, an
end-of-life practice authorized in some European coun-
tries (Belgium, Netherlands, Luxemburg).

Category IV

Cardiac arrest in a brain-dead donor includes patients
who suffer an unexpected CA after diagnosis of brain
death and during donor management but prior to the
planned organ recovery. In this case, it is likely that
health care professionals will try first to restore adequate
circulation and perfusion of organs, but when unsuc-
cessful, the patient can be considered for DCD donation
(uncontrolled CA).

In some countries, where the legislation does not
accept brain death criteria (i.e. Japan) or when the
patient will never meet the neurological criteria for the

Withdrawal
Of life-sustaining
Treatment “WLST

|

J/Systolic Blood
Pressure -SBP

Asystole

diagnosis of BD, the procedure for this potential DBD
can be converted to a DCD one (controlled CA).

Other possible classifications

During its review the Working Group discussed other
National classifications in pursuit of a common denom-
inator allowing a certain level of uniformity.

One example is a form of classification proposed by
the Spanish National consensus to adjust the Maastricht
Classification for DCD (Madrid 2011) including a num-
ber of subcategories as mentioned above (Table 2) [4].
Another adjustment was related to the fact that the
Eurotransplant organization including eight different
countries formally recognized the possibility of organ
donation after euthanasia in The Netherlands, Belgium
and Luxemburg. This modified and more complete
categorization by Detry et al. defines the different
situations (expected CA or not, precise CA location,
witnessed or not, resuscitation or not) encountered in
the different groups and countries with active DCD
program. Also, a fifth category, which consists of eutha-
nasia or medically assisted cardiocirculatory death is
included (Table 3) [13].

In addition, the WHO Ciritical Pathway for deceased
organ donors describes the different sequential phases
of the donation process as possible, potential, eligible,
actual and utilized donor (Fig. 3) [14]. It allows, on the
basis of clear definitions, a comprehensive analysis of
the real potential for donation and of the effectiveness
at each step of the process.

Death determination
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Retrieval
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WIT: Warm Ischaemia Time

Figure 2 Controlled DCD process.
1 Functional WIT starts when SBP is < 50 mmHg or < 60 mmHg
2 No-touch period: 2 min to 20 min
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Table 2. Modified Maastricht Classification for Donors after Circulatory Death (Madrid 2011) [4].

Uncontrolled |
DCD

Dead in the out-of-hospital
setting

Includes victims of a sudden death, whether traumatic or not,
occurring out of the hospital and who, for obvious reasons,
have not been resuscitated.

Includes patients who suffer a CA and in whom CPR has been
applied and resulted unsuccessful.

Il.a. Out-of-hospital

CA occurs in the out-of-hospital setting and is attended by an
extra-hospital emergency service which transfers the patient

to the hospital with cardiac compression and ventilatory support.

II.b. In-hospital

CA occurs within the hospital, being attended by health-care
personnel with immediate initiation of CPR.

Includes patients in whom withdrawal of life-sustaining
therapies is applied*, as agreed upon within the health-care
team and with the relatives or representatives of the patient.

Includes patients who suffer a CA in the process of the
determination of death by neurological criteria or after such
determination has been performed, but before the transfer to
the operating theatre. It is likely that restoration of cardiac
activity is first attempted, with a switch to the protocol of
donation after circulatory death, if this fails.

Il Unsuccessful resuscitation

Controlled Ml
DCD

Awaiting cardiac arrest

v Cardiac arrest while
brain death

*Includes withdrawal of any type of ventricular or circulatory support (i.e. ECMO).

Table 3. Modified Maastricht classification for donors after circulatory death (Detry, 2012) [13].

Uncontrolled DCD | Dead in the out-of-hospital

setting

1A. Cardiocirculatory death outside hospital with no witness. Totally
uncontrolled

1B. Cardiocirculatory death outside hospital with witnesses and
rapid resuscitation attempt. Uncontrolled

2A. Unexpected cardiocirculatory death in ICU. Uncontrolled

2B. Unexpected cardiocirculatory death in hospital (ER or ward),
with witnesses and rapid resuscitation attempt. Uncontrolled

3A. Expected cardiocirculatory death in ICU. Controlled

3B. Expected cardiocirculatory death in OR (withdrawal
phase > 30 min). Controlled

3C. Expected cardiocirculatory death in OR (withdrawal
phase < 30 min).
(Highly) controlled

4A. Unexpected cardio circulatory arrest in a brain dead donor (in ICU).
Uncontrolled

4B. Expected cardiocirculatory arrest in a brain dead donor (in OR
or ICU).
(Highly) controlled

5A. Medically assisted cardiocirculatory death in ICU or ward.

Controlled

5B. Medically assisted cardiocirculatory death in OR.
Highly controlled

I Unsuccessful resuscitation

ControlledDCD Il

Awaiting cardiac arrest

IV Cardiac arrest while brain
death

V  Euthanasia

The modified Maastricht classification of DCD in
Paris 2013

Following extensive discussion in the Working Group as
well as during the DCD Conference in Paris in 2013 it

Transplant International 2016; 29: 749-759
© 2016 Steunstichting ESOT

was agreed to modify the original Maastricht Classifica-
tion and update according to new developments but
attempt to keep its relatively simplicity and straightfor-
wardness intact. The result of this discussion is shown
in Table 4.
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Critical pathways for organ donation*

POSSIBLE DECEASED ORGAN DONOR

A patient with a devastating brain injury or lesion OR a patient with circulatory failure
AND apparently medically suitable for organ donation

Donation after Circulatory Death (DCD)

=

Treating physician

to identify/refer a potential donor \ Donation after BrainDeath (DED)

A. A person whose circulatory and respiratory

B. A person in whom the cessation of circulatory

POTENTIAL DCD DONOR

functions have ceased and resuscitative
measures are not to be attempted or continued.

or

and respiratory functions is anticipated to occur
within a time frame that will enable organ

recovery.

ELIGIBLE DCD DONOR
A medically suitable person whe has been
declared dead based on the irreversible absence
of circulatory and respiratory functions as
stipulated by the law of the relevant jurisdiction,
within a time frame that enables organ recovery.

17

ACTUAL DCD DONOR

A consented eligible donor:

A In whom an operative incision was made
with the intent of organ recovery for the
purpose of transplantation.

or

B. From whom at least one organ was

recovered for the purpose of transplantation.

v

UTILIZED DCD DONOR

An actual donor from whom at least one organ
was transplanted.

Reasons why a potential donor A person whose clinical condition is suspected to

POTENTIAL DBD DONOR

does not become a utilized donor fulfill brain death criteria.

System
« Failure to idenfify/refer a pofential or eligible donor
* Brain death diagnosis not confirmed
(e.g. does not fulfill critena) or completed
(e.g. lack of technical resources or clinician
fo make diagnosis or perfarm confirmatory tests)
« Circulatory death not declared within the appropriate "L
time frame. ELIGIBLE DBD DONOR
+ Logistical problems (e.g. no recovery team)
» Lack of appropriate recipient (e.g. child, blood type,
serology positive)

A medically suitable person who has been
declared dead based on neurologic criteria as
stipulated by the law of the relevant jurisdiction.
Donor/Organ

» Medical unsuitability (e.g. serology positive, necplasia)

* Haemodynamic instability /unaniicipafed cardiac ‘b’
arrest ACTUAL DBD DONOR
= Anatomical, histological andfor functional A consented eligible donor:
abnormalities of organs A.  In whom an operative incision was made
+ Organs damaged during recovery with the intent of organ recovery for the
* [nadequate perfusion of organs or thrombosis purpose of transplantation.
Permission 0

+ Expressed intent of deceased not to be donor B[RO TR el (] CaD ERfT IS

3 el : recovered forthe purpose of transplantation
« Relafive’s refusal of permission for organ donafion

» Refusal by coroner or other judicial officer to allow v
donation for forensic reasons UTILIZED DBD DONOR

An actual donor from whom at least one organ
was transplanted.

Figure 3 WHO Critical Pathway for deceased donation [15].

Table 4. The Modified Maastricht Classification of DCD.

Category |. Found dead Sudden unexpected CA without any attempt of resuscitation by a
Uncontrolled IA. Out-of-hospital life-medical team; WIT to be considered according to National
IB. In-hospital life-recommendations in place; reference to in- or out-of-hospital

life-(IH-OH) setting

Category Il. Witnessed cardiac arrest ~ Sudden unexpected irreversible CA with unsuccessful resuscitation
Uncontrolled IIA. Out-of- hospital life-by a life-mediical team; reference to in- or out-of-hospital (IH-OH)
IIB. In-hospital life-setting
Category Ill. Withdrawal of life- Planned withdrawal of life-sustaining therapy*; expected CA
Controlled sustaining therapy
Category IV. Cardiac arrest while life-  Sudden CA after brain death diagnosis during donor life-management
Uncontrolled Controlled brain dead but prior to planes organ recovery.

CA, circulatory arrest.

*This category mainly refers to the decision to withdraw life-sustaining therapies. Legislation in some countries allows euthana-
sia (medically assisted CA) and subsequent organ donation described as the fifth category.

This modified classification preserves the essential and describes the different DCD types by process. This
skeleton for further clarification, as it is simple and may help not only the healthcare professional in
clear. It gives a new insight by providing more detail  donation and transplantation but also those involved in
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ethical, psychological and legal issues as well as the non-
medical reader interested in this field.

The two main discriminant factors are retained in
the modified Maastricht Classification: the circum-
stances of CA (sudden or planned, uncontrolled or con-
trolled) and the initial therapeutic procedure engaged
(resuscitation or not). We have added the ‘location’
where the sudden CA occurs [outside (a) or inside (b)
the hospital]. One of the objectives of the modified
classification is to point out logistics (uncontrolled
activity in uDCD and controlled activity in ¢DCD),
including delays and subsequent WIT, that are usually
much longer in uDCD [15].

The Working Group considers it very important that
all data should be defined and precisely recorded,
including the relevant times, to allow for determination
of the duration of ischaemia together with other factors
such as demographics, co-morbidities, all conditions to
ensure a comprehensive analysis.

Table 5. Describes a list of definitions and terms dis-
cussed by the Working Group. The associated terms

1. Kootstra G, Daemen JHC, Oomen APA. 7. Nolan JP,
Categories of non-heart-beating donors.
Transplant Proc 1995; 27: 2893.

2. Institute of Medicine: Organ Donation:
Opportunities for Action. Washington,

Laver
Harrison DA, Gupta V, Rowan K.
Outcome following admission to UK
intensive care units after cardiac arrest: 13. Detry O, Le Dinh H, Noterdaemer T,
a secondary analysis of the ICNARC

and their abbreviations are used throughout this special
issue. A description of alternative terms are described.

The terms and definitions described in this overview
and revisiting of the Maastricht criteria aim to provide
the transplant community with concise and consistent
definitions for commonly described terms in transplan-
tation. The wide variety of definitions and terms cur-
rently in use has lead to inconsistencies in descriptions
in the past. This document will provide consistent defi-
nitions for the use of these terms in the literature, dur-
ing presentations and other reducing
confusion.

scenarios

The authors have declared no funding.

The authors have declared no conflicts of interest.

SR, Welch CA, 12. Manara AR, Murphy PG, O’Callaghan
G. Donation after circulatory death.
Br ] Anaesth 2012; 108(Suppl. 1): i108.
of donation after

et al. Categories

DC: National Academy Press, 2006; Case  Mix  Programme  Database. cardiocirculatory death. Transplant Proc
http://www.nap.edu/catalog/11643/organ- Anaesthesia 2007; 62: 1207. 2012; 44: 1189.
donation-opportunities-for-action. 8. Goldberger ZD, Chan PS, Berg RA, 14. Dominguez-Gil B, Delmonico FL,
3. Third WHO global consultation on organ et al. Duration of resuscitation efforts Shaheen FA, et al. The critical pathway
donation and transplantation: striving to and survival after in-hospital cardiac for deceased donation: reportable

achieve self-sufficiency. WHO, The arrest: an observational study. Lancet uniformity in the approach to
Transplantation Society and 2012; 380: 1473. deceased donation. Transpl Int 2011;
Organizacién Nacional de Trasplantes. 9. Langhelle A, Tyvold SS, Lexow K, Hapnes 24: 373.

Transplantation 2011; 91 (Suppl. 11): S27.
4. Donation after circulatory death in
Spain: Current situation and
recommendations. National Consensus

factors

arrest. A

SA, Sunde K, Steen PA. In-hospital 15. Dominguez-Gil B, Haase-Kromwijk B,
associated
outcome after out-of-hospital cardiac
comparison between four

Van Leiden H, et al. Current situation
of donation after circulatory death in
European countries. Transpl Int 2011;

with  improved

Document. 2012.  http://www.ont.es/ regions in Norway. Resuscitation 2003; 56: 24: 676.
infesp/Paginas/DocumentosdeConsenso. 247. 16. Sohrabi S, Navarro A, Asher J, et al.
aspx. 10. Shemie SD, Baker AJ, Knoll G, et al. Agonal period in potential non-heart-

5. Antoine C, Brun F, Tenaillon A, Loty B.
Organ procurement and transplantation
from non heart beating donors. Nephrol

6. Primary Outcomes for Resuscitation
Science Studies: A Consensus Statement.
From The American Heart Association.
http://circ.ahajournals.org/content/early/
2011/09/30/CIR.0b013e3182340239. 157.

hospital: a

758

National recommendations for donation
after cardiocirculatory death in Canada.
Can Med Assoc ] 2006; 175: S1. 17. Bernat JL, D’Alessandro AM, Port FK,
Therap 2008; 4: 5. 11. Sanchez-Fructuoso
Prats D Conesa J, et al. Victims of
cardiac arrest occurring outside the
source
kidneys. Ann Intern Med 2006; 145:

beating donors. Transplant Proc 2006
38: 2629.

Al, Marques M, et al. Report of a National Conference
on donation after cardiac death. Am |
Transplant 2006; 6: 281.

of transplantable 18. Donation after circulatory death. Report
of a Consensus Meeting. Donation after
circulatory death steering group. British

Transplant International 2016; 29: 749-759
© 2016 Steunstichting ESOT


http://www.nap.edu/catalog/11643/organ-donation-opportunities-for-action
http://www.nap.edu/catalog/11643/organ-donation-opportunities-for-action
http://www.ont.es/infesp/Paginas/DocumentosdeConsenso.aspx
http://www.ont.es/infesp/Paginas/DocumentosdeConsenso.aspx
http://www.ont.es/infesp/Paginas/DocumentosdeConsenso.aspx
http://circ.ahajournals.org/content/early/2011/09/30/CIR.0b013e3182340239
http://circ.ahajournals.org/content/early/2011/09/30/CIR.0b013e3182340239

19.

20.

21.

Transplantation Society and Intensive
Care  Society.  http://www.bts.org.uk/
transplantation/standards-and-guidelines.
Hornby K, Hornby L, Shemie SD. A
systematic review of autoresuscitation
after cardiac arrest. Crit Care Med 2010;
38: 1246.

Morrison L], Deakin CD, Morley PT,
et al. Part 8: Advanced Life Support:
2010 International Consensus on
Cardiopulmonary  Resuscitation  and
Emergency Cardiovascular Care Science
With  Treatment Recommendations:
http://circ.ahajournals.org/content/122/
16_suppl_2/S345.full.

Nolan JP, Soar J, Zideman DA, et al
Guidelines for Resuscitation  2010.
European Resuscitation Council (ERC).

Transplant International 2016; 29: 749-759
© 2016 Steunstichting ESOT

22.

23.

24.

On behalf of the ERC Guidelines writing
group. Resuscitation 2010; 81: 1219.
Olthoff KM, Kulik L, Samstein B, et al.
Validation of a current definition of
early allograft dysfunction in liver
transplant recipients and analysis of risk
factors. Liver Transpl 2010; 16: 943.

Port F, Bragg-Gresham ], Metzger R,
et al. Donor characteristics associated
with reduced graft survival: an approach
to expanding the pool of kidney donors.
Transplantation 2002; 74: 1281.

Fieux F, Losser MR, Bourgeois E, et al.
Kidney retrieval after sudden out of
hospital refractory cardiac arrest: a
cohort of wuncontrolled non heart
beating donors. Crit Care 2009; 13:
R141.

25.

26.

27.

DCD definitions and terminology

Del Rio F, Nunez JR, Soria A. Non
heart beating donors.  Successfully
expanding the donor’s pool. Ann
Transplant 2004; 9: 19.

Fondevila C, Hessheimer AJ, Ruiz A,
et al. Liver transplant using donors
after unexpected cardiac death: novel
preservation protocol and acceptance
criteria. Am ] Transplant 2007; 7:
1849.

Reich DJ, Mulliganb DC, Abt PL, et al.
ASTS Recommended practice guidelines
for controlled donation after cardiac
death organ, procurement and
transplantation. Am ] Transplant 2009;
9: 2004.

759


http://www.bts.org.uk/transplantation/standards-and-guidelines
http://www.bts.org.uk/transplantation/standards-and-guidelines
http://circ.ahajournals.org/content/122/16_suppl_2/S345.full
http://circ.ahajournals.org/content/122/16_suppl_2/S345.full

