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Schema della evoluzione dei tipi di donatori di organi negli ultimi 70 anni

1951
Tx Rene

o DBD
Tx Fegato

1967
Tx Cuore /

NHBD p
NHBD-DCD DCD
Brain death
1968 ‘80 H x4 2000
1954

LD: Living donation

modificata da P Geraci, 2015



International Registry in Organ Di ion and Transplantation September 2016

WORLDWIDE ACTUAL DECEASED ORGAN DONORS 2015 (pmp)

Spain S — 0, 7
Croatia — 390
Belgium — 324

{
Portugal — 309
Malta* — 286
UsA _ 285
France :_ 215
Slovenia G 26,7
Czech Rep.* _ 244
1
Austria ‘_ 242
Finland 1 23
1
Italy _ 225
Norway __ 225

2015

International Registry In Organ Donation and Transplantation September 2016

WORLDWIDE ACTUAL DONORS AFTER CIRCULATORY DEATH 2015 (pmp)
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Il DCD = non permesso
dalla Legge
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DCD:
ORGANS:

> Lungs
(S-year survival 90%)
> Liver
(3-year survival: 71%)
> Kidneys

(5-year survival: 86 %)
> Pancreas

> Heart

TISSUES:

> Corneas
> Skin
> Bones

Council®flfEurope,Newsletter@Transplant@eptember016R

DBD:

ORGANS:

> Lungs

(S-year survival 61%)
> Liver

(3-year survival: 77%)
> Kidneys

(5-year survival; 88 %)
> Pancreas
> Intestine
> Heart

TISSUES:

> Corneas
> Skin
> Bones

Citerio et al. ICM, 2016



No-touch period
per I’accertamento di morte con criteri cardiaci

*

“no-touch”
Country period (min)
Austna 10
Austraha 2
Belgium 5
Canada 5
Czech Republic 10
France
Ital 20
Latvia (Lettonia) 15
The Netherlands 5
Spain 5
Switzerland 10
United Kingdom 5
United States of America 2-10

*

lllll

(circolatori)

Asystole

Electrical
Versus

Mechanical



Legge 578, 29 dicembre 1993

La morte per arresto cardiaco si intende avvenuta quando la
respirazione e la circolazione sono cessate per un intervallo di
tempo tale da comportare la perdita irreversibile di tutte le

funzioni dell'encefalo e puo essere accertata con le modalita
definite con decreto emanato dal Ministro della sanita.

Decreto Ministro della Salute 11 aprile 2008

In conformita all'art 2, commal, della legge 29 dicembre 1993, n.578,
l'accertamento della morte per arresto cardiaco
puo essere effettuato da un medico con il rilievo continuo
dell'elettrocardiogramma protratto per non meno di 20 minuti
primi, registrato su supporto cartaceo o digitale.



This self-limiting factor caused
the exclusion of Italy from DCD

A
!\‘é 3452

. ./);_JaA'n.;/( r//.//-)l\ﬂf‘///I 4: . //frl!.)/!I
COMITATO NAZIONALE PER LA BIOETICA

| CRITERI DI ACCERTAMENTO DELLA MORTE
24 giugno 2010

In 2010 the National Bioethical Committee

approved the pilot Alba program
but did not suggest to change
the 20 min no touch period
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ORIGINAL ARTICLE

A 10 min ""no-touch” time - is it enough in DCD?
A DCD Animal Study

Philipp Stiegler,'* Michael Sereinigg,'* Andreas Puntschart,” Thomas Seifert-Held,* Gerda Zmugg,®
Iris Wiederstein-Grasser,” Wolfgang Marte,® Andreas Meinitzer,® Tatjana Stojakovic,® Michael Zink,”
Vanessa Stadlbauer® and Karlheinz Tscheliessnigg’

10 min “"no-touch time” in DCD

Stiegler et al.

Table 2. The “no-touch” time (indicated in minutes) and time to isoelectric electroencephalogram (EEG) from the beginning of ventricular fibrilla-
tion in each of the animak (indicated in seconds). When no EEG activity reappeared throughout 30 min of continuous recording, brainstem
reflexes were tested and painful stimuli applied (n.a. - not applicable). Brain death was confirmed by apnea testing when no EEG activity reap-
peared and no brainstem reflexes and reaction to painful stimuli were found. Animak in which spontaneous circulation (SC) after CPR reoccurred

can be distinguished among the animak which underwent CPR throughout the whole experiment.

"No-touch” Spontaneous Time to Reappearance Brainstem Brain

Animal time (min) drculation/CPR soelectric EEG (s) of EEG activity reflexes death
DCD IV 2 SC 40 Yes n.a. No
DCD vill 4 SC 22 No Yes No
DCD XVi 4 SC 35 No Yes No
DCD Xvii 4 SC 35 Yes na. No
DCD Xl 4.5 SC 28 Yes na. No
DCD XIvV 4.5 CPR 32 No Yes No
DCD XV 4.5 CPR 22 No No Yes
DCD IX 5 CPR 22 No No Yes
DCD X 5 CPR 34 No Yes No
DCD X1 5 SC 32 No Yes No
nCn Xl S Na 24 Mo Yoc

DCDV 6 CPR 74 No No Yes
DCD VI 6 SC 35 No No Yes
DCD VIl 6 SC 74 No No Yes
DCD 1 ] SC 24 No No Yes
DCD XVl 9 CPR 27 No No Yes
DCD 1l 10 CPR 46 No No Yes
DCD 11l 10 SC 27 No No Yes
DCD XIX 10 CPR 54 No No Yes
DCD XX 10 CPR 32 No No Yes

DCD, donation after circulatory death; CPR, cardiopulmonary resuscitation.
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ORIGINAL ARTICLE

Current situation of donation after circulatory death
in European countries

Beatriz Dominguez-Gil,' Bernadette Haase-Kromwijk,” Hendrik Van Leiden,? James Neuberger,?
Leen Coene,* Philippe Morel,> Antoine Corinne,® Ferdinand Muehlbacher,” Pavel Brezovsky,®
Alessandro Nanni Costa,® Rafail Rozental'® and Rafael Matesanz' on behalf of the European
Committee (Partial Agreement) on Organ Transplantation. Council of Europe (CD-P-TO)

1%t International Workshop on
Non Heart Beating Donation
(Maastricht 1995)

Chi sono
| possibili donatory
a cuore fermo?

Dead on arrival

Arresto cardiaco intrattabile

UNCONTROLLED

Arresto cardiaco atteso dopo
sospensione del trattamento in T.I.

Cardiac arrest while brain death
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INTERNATIONAL
Transplant International ISSN 0934-0874
" Dec 2015

Uncontrolled donation after circulatory death: European
practices and recommendations for the development and
optimization of an effective programme

Beatriz Domfnguez-GiI,' Jacques Duranteau,” Alonso Mateos,” Jose R. Nunez,* Gaelle Cheisson,?
Ervigio Corral,”> Wim De Jongh,® Francisco Del Rio,” Ricard Valero,” Elisabeth Coll,’ Marie Thuong,®
Mohammed Z. Akhtar® and Rafael Matesanz’

REVIEW

Potential
donor Potential Determination Dratarvation Organ
identification donor transfer of death recovery

and referral

Cardlac aCPR aCPR Hospital Datermination Preservation Organ recovery

arrest started unsuccesful arrival of death started started

® o ® ® e @

Time death
determination-
~ NO FLOW “Ji preservation started *

(max 15-30 min) No-touch (min 30-45 min]
{5 min) PRESERVATION
TOTAL WARM ISCHAEMIA TIME _ TIME

{max 150 min) (max 180 if in situ cooling;
max 240 if hRP/nRP)
*This limit is only estoblished in the Netherlands, where cordioc compression is not re-established ofter death determination

Figure 1 The process of uncontrolled donation after circulatory death, as developed in France, the Netherlands and Spain. The figure also specifies
wam ischaemia time and preservation time limits established at these programmes. aCPR: advanced cardiopulmonary resuscitation.
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Transplant International

New classification of donation after circulatory
death donors definitions and terminology

Marie Thuong', Angel Ruiz?, Patrick Evrard®, Michael Kuiper®, Catherine Boffa®, Mohammed Z. Akhtar®,
James Neuberger®& Rutger Ploeg®

2016

Withdrawal $Systolic Blood Death determination
Of life-sustaining Pressure -SBP
Treatment —WLST Asystole Organ Preservation

. |

Retrieval
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WIT: Warm l«harmia 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

752

Transplant international 2016; 29: 749-759
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Time to Cardiac Death After Withdrawal of
Life-Sustaining Treatment in Potential Organ Donors

C. Suntharalingam®, L. Sharples®, C. Dudley®,
J. A. Bradley® and C. J. E. Watson®*

#University Department of Surgery, Addenbrooke’s
Hospital, Cambridge, UK and Cambridge University
Hospitals NHS Foundation Trust NIHR Biomedical
Research Centre, ® MRC Biostatistics Unit, Institute of
Public Health, Robinson Way, Cambnidge, UK

cNorth Brstol NHS Trust, Southmead Hospital, Bristol, UK
*Corresponding author: Christopher J. E. Watson,
cjew2@cam.ac.uk

Organ donation after cardiac death (DCD) is increas-
ing markedly, allowing more patients to benefit from
transplantation. The time to cardiac death following
withdrawal of life-supporting treatment varies widely
and is an important determinant of whether organ do-
nation occurs. A prospective multicenter study of po-
tential DCD donors was undertaken to evaluate the
time to death and identify associated factors. One hun-
dred and ninety-one potential adult DCD donors at nine
UK centers were studied. Treatment withdrawal com-
prised stopping ventilator support and inotropes. De-
mographics and physiological variables at the time of
death were recorded. Following treatment withdrawal,
all potential donors died, with median time to death of
36 min (range 5 min to 3.3 days). Eighty-three poten-
tial donors (43.5%) remained alive 1 h after treatment
withdrawal, and 69 (36.1%) and 54 (28.3%) at 2 and 4
h, respectively. Univariate analysis revealed that age,
cause of death, ventilation mode, inotrope use, systolic
blood pressure, FiO, and arterial pH at treatment with-
drawal were all associated with time to death. Mul-
tivariable analysis showed that younger age, higher
FiO; and mode of ventilation were independently as-
sociated with shorter time to death. This information
may aid planning and resourcing of DCD organ recov-
ery and help maximize DCD donor numbers.
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Table 1: The University of Wisconsin criteria for predicting asys-
tole following withdrawal of life support (evaluation tool for dona-
tion after death)

Assigned Patient
Criteria points sCore

Spontansous respirations after 10 min
Rate = 12
Rate = 12
TV = 200 ec
™V = 200 cc
NIF = 20
NIF < 20
No spontanecus respirations
Body mass index
=25
25-29
=30
\Vasoprassors
Mo vasopressors
Single vasoprossor
Multipla vasopressors
Patient age
0-30
31-60
51+
Intubation
Endotracheal tube 3
Tracheostomy 1
Oxcygenation after 10 min
O saturation = 90% 1
O3 saturation B0-89%
Oz saturation = 79%
Final scora
Date of extubation time of extubation
Diate of expiration time of expiration
Total time

0L = 03 =+ LI =

(IS I R e (PSS B

LI R o=

LI ka

TV = tidal volume; NIF = negative inspiratory force.

Scoring

8-12 = High risk for continuing to breathe after extubation.
13-18 = Moderate risk for continuing to breathe after extubation.
19-24 = Low risk for continuing to breathe after extubation.




CRITERI Recommendation 3:
INTERNAZIONALI In order to aveid any conflict of interest, there must be a

clear separation between the team treating the patient,
including taking care of donor management, and the

Ruoli team responsible for retrieving the organs. Responsibility
e responsabilité_ for deciding to withdraw, limit or end further treatment
Separate in a patient, as well as determining and declaring his

_ _ death, lies solely with the treatment team.
(curanti / team donazione)

Recommendation 5:

o A hospital implementing a DCD program should have a
Programma e criter clear and approved local protocol — consistent with

Nazionali national protocol — for determining and declaring death
e pI‘O'[OCO”i |Oca|i m a DCD context {controlled/uncontrolled).

Recommendation 11:

At the time of being waitlisted, potential recipients of

Informazione DCD organs should be informed about the possibility

of receiving and accepting such an organ. Allocation of

. e CO’TS@}’T?O . DCD organs should be based on the agreed national
dei potenziali riceventi allocation policy,

Haase B et al., Transplant International, 2015



Donazione di organi a cuore fermo (DCD)

DCD in Europa



Number of deceased donors per million population

Annual Report 208

Eurptransplant International Foundation

NHB Category 2014/2015
I - Dead on arrival 1 2 1 0 0 0.0%
II - Unsuccesful resuscitation 4 8 1 2 1 -50.0%
III - Awaiting cardiac arrest 172 185 216 202 248 22.8%
IV - Cardiac arrest in brain dead donor 1 3 0 1 1 0.0%

Total 178 198 218 205 250 22.0%




Intensive Care Med (2014) 40:1387-1389 -
DOI 10.1007/400134-014-3398-1 EDITORIAL

S J U Romipuge Reglaze your glasses!

Nichon E. Jansen
The unused potential of organ donors
in times of high demand

brain death 18 an unde-
sirable outcome of intensive care medicine, resulting from
the ability to prolong and distort the process of dying in
patients with acute and severe cerebral damage.
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Programma DBD & DCD in U.K.

Manara et al.
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Fig 5 Incidence of DBD and DCD in (a) the UK and (s) Australia, expressed in terms of donors per million population. Note that the DCD donors
in the UK from 1993 to 1999 were exclusively uncontrolled donors (Maastricht categories 1/11), while the increases beyond this time in both
countries were controlled DCD (Maastricht categories III/1V).



OPEN G ACCESS Freely available online @ PLOS | one

An International Comparison of the Effect of Policy Shifts
to Organ Donation following Cardiocirculatory Death
(DCD) on Donation Rates after Brain Death (DBD) and
Transplantation Rates

Aric Bendorf™, Patrick J. Kelly?, lan H. Kerridge'?, Geoffrey W. McCaughan®®, Brian Myerson',
Cameron Stewart'®, Bruce A. Pussell”?

1 The Centre for Values, Ethics and the Law in Medidne, School of Public Health, Sydney Medical School, University of Sydney, Sydney, NSW, Australia, 2 Sydney School of
Public Health, University of Sydney, Sydney, NSW, Australia, 3 Haematology Department, Royal North Shore Hospital, Sydney, NSW, Australia, 4 Royal Prince Alfred
Hospital, University of Sydney, Sydney, NSW, Australia, 5 C y Research Insti Uni y of Sydney, Sydney, NSW, Australia, 6 The Centre for Health Govemnance,
Law and Ethics, Sydney Law School, University of Sydney, Sydney, NSW, Australia, 7 Prince of Wales Clinical Schoal, University of New South Wales, Sydney, NSW, Australia,
8 Department of Nephrology, Prince of Wales Hospital, Sydney, NSW, Australia

Abstract

During the past decade an increasing number of countries have adopted policies that emphasize donation after
cardiocirculatory death (DCD) in an attempt to address the widening gap between the demand for transplantable organs
and the availability of organs from donation after brain death (DBD) donors. In order to examine how these policy shifts
have affected overall deceased organ donor (DD) and DBD rates, we analyzed deceased donation rates from 82 countries
from 2000-2010. On average, overall DD, DBD and DCD rates have increased over time, with the proportion of DCD
increasing 0.3% per year (p=0.01). Countries with higher DCD rates have, on average, lower DBD rates. For every one-per
million population (pmp) increase in the DCD rate, the average DBD rate decreased by 1.02 pmp (95% CI: 0.73, 132;
p<0.0001). We also found that the number of organs transplanted per donor was significantly lower in DCD when
compared to DBD donors with 1.51 less transplants per DCD compared to DBD (95% CI: 1.23, 1.79; p<0.001). Whilst the
results do not infer a causal relationship between increased DCD and decreased DBD rates, the significant correlation
between higher DCD and lower DBD rates coupled with the reduced number of organs transplanted per DCD donor
suggests that a national policy focus on DCD may lead to an overall reduction in the number of transplants performed.

a4

3

2

Average number of fransplanted organs per donor

1

DED DCD

Figure 5. Boxplots of Average Number of Transplanted Organs
per DBD and DCD Donor. Mean difference for number of transplants
by donor type=1.51 (95% Cl: 1.42,1.60, p<0.001).

doi:10.1371/journal pone.0062010.g005
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How France launched its donation after cardiac death program™*™ Brain-injured patients under Whwd: 223*

Interactions avec le prélévement d'organes : la question du M3, position de I'Agence

de la biomédecine

C. Antoine **, F. Mourey"”, E. Prada-Bordenave © Steering committee on DCD program

*Agence de la blomedecine, direction genevale médicale ef saentifigue. direction prelevement grffe orgames-tissus, pole strufegie perlévemmt greffe. 1,

avenue dz Stade-de-France, 93212 Seint-Dends-la-Maine codex, France

b Agence de lo biomédecine, direction genénule médicale et scentifigue, direction prilevessent greffe onganes-tisnss, SRA Sed- EstOcdan bndien. bitiment 8,
162, averwe Locassagne, 65424 Lyon cedex 03, Sfrunce

© Directrice généralke, Agence de [o biomédecine, |, averue du Stude-de-France, 93212 Saint-Denis-la-Plaine cedex, France

Annales Frangaises d'Anesthésie et de Réanimation 33 (2014) 138-143

Controlled DCD started in December 2014

Initial french experience (3 Hospitals, 5 donors, 3 livers transplanted)

NRP mandatory (after CA, pre-catheterisation femoral vessels)

(Cato courtesy of Corinne Antoine)

Intensive Care Med (2014) 40:1323.1331
DOL 10, 1007/s00134-014-3409.2

ORIGINAL

Olivier Lesieur
Maxime Leloup
Frédéric Gonzalez
Marie-France Mamzer

Eligibility for organ donation followii
life decisions: a study performed in
intensive care units

——— Discharged alive: 26

Brain death: 18 | 80/

Foreseeable CDD: 179 (80%)

Contraindication: 62

Eligibility as organ donor: 117 (65%)

— WhWd without WLST: 35

| WLST: 82 (70%)

— CDD > 2 hours: 42

CDD < 2 hours: 40

< 70 yrs: 26 of 37 (70%) 0
< 60 yrs: 19 of 21 (90%) 18%

*29% of the 777 patients under WhWd

Fig. 2 Flow chart showing brain-injured patients under WhWd
with regards to the outcome and theoretical eligibility for organ
donation. Brain injury includes post-cardiac arrest coma, stroke and
head trauma. WhWd withhold or withdraw therapy, CDD circula-
tory determination of death, WLST withdrawal of life-sustaining
treatments (invasive ventilation and inotropic drugs)
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DCD donors in Spain
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Donazione di organi a cuore fermo (DCD)

E I'ltaha?



REVIEW

Non-heart-beating organ donation in Italy

I M, GERACL!, V. SEPE?

[ransplant Coordination Unit, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; 2Department of Nephrology,
Dialysis, Transplantation, Units. Fondazione IRCCS Policlinico San Matreo, Pavia. Italy

In 2007 the non-heart-beating argan donation (NHBD) Programunm Alba” (Sunrise l’m;u:nnu:l started in Pavia,
Iraly. The inirial plan was to cur down wairing list for kidoey transplantation, while les final aim is w0 shorten argan
transplantation waiting lists. When compared to European countrics and the USA, the Iralian NHBD program has
taken longer o get established. Initially Tralian physicians were not entirely aware of the NHBD argan viabiliry for
transplantation, furchermore echical ssues and the peed to regulare medical requirensents to Frakian law slowed down
the NHBD program, In paricular, Italian legistation provides for death ascertainment after irmeversble candiac ar
rest, 20-minute flat electracandiogram., This no-touch period is longer when compared to warldwide legislation, and
organ viahility bas been 2 maln concern for [talian transplant doctons over the year. However, recent data let up to
40-minute warm lschemia time to preserve organ visbility; this has encouraged Pavias group to cstablish the NHBD
"Programma Alba”, It was designed according to ltalian kegislation from death diagnosis to grafi placement. from
this perspecrive must the significant role of the Transplant coordinator be recognized. Since 2007 seven kidneys have
been gathered from seven NHBD. Of these, sit NHBD kidneys have been transplanted. Currently, four patients are
ot of dialysis, This report is a desailed description of NHBD “Programma Albs™ and its peeliminary results

(Minerva Anerteviol 2011:77:613-23)

Key words: Tissue and organ procurement - Kidoey transplantation - Biocthics,

'Programm a Al

Pavia 2007

Il Programma Alba riguarda i donatori «non controllati»

o Eta: 15 —65 anni

o Peso corporeo: > 40 kg

U Arresto cardiaco improwviso inatteso

Durata AC prima della ACLS: 6 = 15 minuti

Causa nota (o fortemente sospettabile) dell’Arresto Cardiaco
Non evidenza di competenza giudiziaria

ACLS inefficace

Non instabilita emodinamica > 60 minuti

1 Presenza di familiari

0O 0 0 0 O

o Trasferimento in ospedale < 90 (< 120)* minuti dall’Arresto Cardiaco
o Assenza di criteri assoluti di esclusione
o Non rotture vascolari (es. aorta, vasi femorali)

* Protocollo 2.0

Reni potenziali

Organi Organi non 54 ona)
prelevati prelevati

DONATORI

34 geni 20 rent

2 7 2 poivon Organi

Organi

non
trapiantati

trapiantati

1S reni/34 | 19 rem 134 Reni utilizzati
15 (27.8%)
* Nessun ricevente in lista 2 POLMONI / 2*



Tempi e interventi

Tempo ischemia calda pura max 40" |

Tempo AC—LS max 12{q :

oo

ACR RCP ECG 20 | rcp NECMO prelievo
o
3
Qo
‘2.
7-?7-71‘axs.@;nc;rc ‘ nean- é ;
automatxo nulazione ‘
S Accenta: Perfusione Regionale
Rianimazione mento Post-mortem

Morte




2 O 3 LIVER TRANSPLANTATION, Vol. 19, No. 12, 2013 SHAPEY AND MUIESAN 1299
LIVER TRANSPLANTATION 19:1292-1308, 2013 TABLE 4. Kidney Results
[REVEW. I-Year Graft  1-Year Patient DGF  PNF  Acute Refection
Study Survival [n (%)] Survival [n (26)] [n ©6)] [n (%)] [n (%)]
Sdnchez-Fructuoso et al.** (2006)
RP-DCDs (n = 320) (87.4) (95) 60.9) 14 (4.4) 14 4.4)
DBDs: age < 60 years (n = 458) (90.7) (97) 204)  5(1.1) 24 (5.2)
R » l P r' o b E 1' l DBDs: age > 60 years (n = 126) (79.8) (93) ©27.4) 5(4) 13 (10.3)
Valero et al.>% (2000)
egionail rFeriusion y X racorporep ik g S RiEE O B
and 6/8 (75)t
Membrane Oxygenation of Abdominal i B il - L -
i Reznik et al. % (2011)
Organs From Donors After Circulatory i B — com O -
1 H 3 th: 3 th:
Death: A Systematic Review e e e
: 3 RP-DCDs (n =24) - — 2(8.3) 0(0) 0(0)
lestyn M. Shapey and Paolo Mulesan® DBDs (n = 100)* — - 24 (24) 1(1) 5(5)
'Dapartmaent of Transplontation Surgery, Monchester Royal infirnory, Manchester Farney et al.*® (2008)!
United Kingdom; and *Department of Hepotobiliary and Transpéantation Surgery, RP-DCDs (n = 25) 25 (100) 25(100) 28 0 0(0)
Quean Bizabeth Hospital, Birmingham. Unifed Kingdom Standard DCDs (n = 53) (87) (94) 30 (57) 1(2 10 (19)
Standard Criteria DBDs (n = 178) (90) (99) 34 (19) 3(2 15(8)
Extended Criteria DBDs (138) (83) (95) 26 (19) 4(3) 17 (12)
Lee et al.?? (2005)
RP-DCDs (n=31) 31(100) 31 (100) 13 41.9) 0(0) 11 (35.5)
DBDs: age < 60 years (n= 120) (90) (93) 31/120 (26) - 48 (40.3)
Koyama et al.*° (2002)
RP-DCDs (n = 46) (88.3) — 40 (87) 3 (6.5) =

RF by ECMO is an emerging technique for improving
the quality of grafts from DCDs and expanding the
donor pool. RP is best delivered at normothermic tem-
peratures, helps with the recovery of organs damaged 1

by ischemia, and enables transplantation with accept- * P N F an d IC after L I Ver TX
able survival. Subsequently, the donor pool may be
increased, but these benefits must still be balanced

against the recognition of significantly higher rates of - M ore L Iver O ffered
PNF and IC after liver transplantation. The prelimi-
nary results for RP for category IIl DCDs appear .
promising as more liver grafts from marginal con- o

trolled DCDs are being offered for transplantation. Red u Ced DG F after Kld n ey
Meanwhile, RP offers a major opportunity for reducing
DGF rates after kidney transplantation. Significant
ethicolegal issues exist and prevent a worldwide con-
sensus on optimum RP protocols and an accurate
appreciation of outcomes.




Protocols for uncontrolled donation after circulatory death
*David Rodriguez-Arias, lvan Ortega Deballon

e
Uncontrolled
donation

protocol

Non-
conventional
resuscitation <
protocol

www.thelancet.com Vol 379 April 7, 2012

Patient Potential donor
Standard CPR Transfer to No-touch Declaration Organ Authorisation Organ retrieval
for minimum of hospital with period of of death preservation given for
30 min i> chest : $> asystole $> a-ccording to -_-':> techniques; $> organ $>
compression circulatory balloon donation
criteria obturator
Patient Discharge from hospital
Optimum CPR Transfer to Non- L Return of ‘-“C:> Survival with good quality of life
guided by hospital with conventional | spontaneous
known) | ] CPR andnon- | | procedures
o < S . .
cause of —1~T conventional [T inhospital
i et it a——— > Deathaccording Authorisation Organ retrieval
procedures [ e circulatory | given for |
EC L S I or neurological ve organ —“>
criteria donation

Fiqure: Management options for patients with out-of-hospital cardiac arrest

Guidelines for Determination of Death
criteria

with

In patients treated by

or

Ny

we  CNT-2015
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Table 1. Modified European Maastricht categories of donation after circulatory death (DCD) classification
(DCD International Workshop, Paris, 2013, modified from Kootstra et al, 1995)

Category Sub-category Description Type

Category | Sudden-unexpected-irreversible CA; no
Bony I A —In-hospital attempt of resuscitation by a medical
team. WIT to be considered accordingto | Uncontrolled

Unwit d CA national recommendations in place. In-
nwitnesse ;
I B — Out-of-hospital or out-of-hospital setting.

Uncontrolled

Category Il — In- i
gory Il A —In-hospital Sudden-unexpected-irreversible CA;

unsuccessful resuscitation by a medical Uncontrolled
team. In- or out-of-hospital setting

Uncontrolled

Witnessed CA Il B — Out-of-hospital
Cat 1]
ategory Planned, expected CA; withdrawal of
Controlled Awaiting | IEife-|5L;5t:ining treatment; Euthanasia Controlled
xclude
circulatory death
IV A - Uncontrolled and Uncontrolled”
] Sudden® or planned®* CA during or
Category IV controlled CA  while ) P ) ) e or
. after brain death diagnosis process, but "
brain dead ) controlled
Alternative death before retrieval
determination
duri ft . . . . .
?c-rlc':f:lfjreer IV B - Death diagnosis | Death determination by circulatory Partially
P during ECMO-ECLS (DCD) or neurological (DBD) criteria controlled

CA: cardiac arrest; WIT: warm ischemia time; ECMO: extra-corporeal membrane oxygenation; ECLS: extra-corporeal life support



LIFE

WHOLE BRAIN
DAMAGE

NEUROLOGICAL
STANDARD

PATIENT

CARDIAC ARREST

SEVERE
CARDIO-RESPIRATORY FAILURE

ADVANCED RESUSCITATION

4

CARDIAC CARDIAC
STANDARD STANDARD

DECEASED DONOR

NEUROLOGICAL
STANDARD

l ONLY TISSUES DONATION (not immediately)
NHBD
ORGAN AND TISSUES DONATION _ (immediately)
HBD NHBD [ NHBD | NHBD
~ CPR l
-

other way of organ [
preservation ‘

ABSENT OR ARTIFIéIAL

ORGAN PERFUSION
DBD DCD DCD DBD
{Donor aiter drain death) (Donor after cortia doath) (Ovaoe sftor sursiiie oot e s e
_DDNP DDAP

(Decessed donor with natural perfusion)

(Docesead donur with absent or artificial perfusion)

Deceased Donors
with

Absent or Artificial
Perfusion

A simple
classification
based on

organ perfusion
including
prior-to-death
ECMO

Geraci P, Procaccio F, 2012
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M Deaths under ECMO treatment in Italy
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July 2014-June 2015

260 Deaths under ECMO

ECMO withdrawal

Brain Death Declared

23 missing 96 missing

43 Donors
= 38 Tissue Donors
= 15 DBD Organ Donors (5.8%)
= - 10 Utilized Donors (Kidney —Liver) (3.8%)



) 2015 The Authors. American Journal of Transplantation published by
Wiley Periodicals, Inc. on behalf of American Society of Transplant Surgeons

doi: 10.1111/ajt.13612

American Journal of Transplantation 2016; XX: 1-7
Wiley Periodicals Inc.

Case Report

Successful Transplantation of Lungs From an
Uncontrolled Donor After Circulatory Death Preserved

In Situ by Alveolar Recruitment Maneuvers and
Assessed by Ex Vivo Lung Perfusion

F. Valenza'%*, G. Citerio®*, A. Palleschi®,

A. Vargiolu®, B. Safaee Fakhr', A. Confalonieri®,
M. Nosotti®®, S. Gatti®, S. Ravasi’, S. Vesconi®,
A. Pesenti®*, F. Blasi*?, L. Santambrogio®® and
L. Gattinoni'?
= e

Com tor Domypenstion

Lewhocyse Filser

TCU Vientilaswe

Contrifugsd

Hollww Bl otvgenatoe Panp
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Table 3: Timing of lung procurement

Clinical events
CCA 10:15 am

ROSC 10:38
CCA 10:43
Diagnosis of death 11:00
(hands off)
In situ preservation
RM + CPAP 11:05
Confirmation of death 11:25
(ECG, 20 min)
Consent to donation
Heparin + CPR
RM + ventilation
Surgery for
procurement
rTPA + 17" cooling

01:25 pm
01:33
01:40
02:36

03:48

Ex vivo lung perfusion
Start of EVLP
procedure
2™ Cooling
Transplantation
Reperfusion 1*' lung

08:16

02:26 am

09:18

12:34

Reperfusion 2™ lung

No flow, 0
h:0 min

Low flow, 0
h:45 min

In situ preservation,
4 h:48 min

EVLP, 6 h:10 min

Death to reperfusion,
22 h:18 min
Death to reperfusion,
25 h:34 min




(;H]]’i""t“ studio
S.L.LT.O. —S.LAA.R.T.L

Costituitosi nel 2013, il Gruppo di studio inter-societario SITO-SIAARTI si propone di
raggiungere, attraverso un lavoro multi-disciplinare. | sequenti obiettivi:

1. Realizzazione di un position paper che punti, in prmo huogo, a un lavoro di

informazione generale sul tama dei "non heart beating donors™ e a delineare quindi o

Min Anest March 2016

Key messages

— To date DCD has not been imple-
mented mm most European countries, in
spite of its proven efficacy and the increas-
g number of persons on waiting lists for
transplantation.

[ — The quality and appropnateness of
crifical care management are the ethical
deternunation both by neurological and
cardiocirculatory criteria.

/~ — An open and clear debate on DCD\
following limitation of treatment in ICU 1s
necessary among both healthcare profes-
sionals and the public, where the clinical

AR AR AL L AW = =

@Eﬁ:isi{m of withdrawing d15pruportmnat9

» Mario Picozzi (Varese)
« Francesco Procaccio (Roma)
» Pacio Rigotti (Padova)

« Franco Valenza (Milano)

s Sergio Vesconi (Milano)

= Nereo Zamperetti (Vicenza)

treatment 1s completely independent of the
ssibility of organ donation.

— A 6-step protocol in uncontrolled\
DCD 1s suggested to regulate the inclusion
of some mvasive manoeuvres before and
after declaration of death with the aim of
preserving the possibility of donation and

\the quality of transplantable organs. J

— In Italy it has been proved that the
20 munutes of silent ECG, provided by law
to over-guarantee brain death and the “dead
donor rule’, does not impede organ dona-
tion. Although we believe that the current

/ﬁ—mjnute period should be reconsidere
and shortened, the 1ssue of mandatory pro-
longed warm 1schenua can be mitigated by
the lugh level of expertise of the intensiv-
15sts combined with the high profile orga-
mzation of the transplant network and the
mnovative organ protection and recondi-

@ﬂﬂjﬂg by ex vivo perfusion techmques. /

and eucmge_m n the framewaork of shared and anthoritative rules. At the same time we need to 13 !ii-- ton
of controlled DCD. promoting debate ameng all involved subjects regarding the fundamental issues of end-of-life care




i PROGRAMMA ALBA ~ Ldizione 02
PAVIA REV 0 Cardio-circulatory death

absence of respiratory function and of brain stem reflexes after 20 minutes

fondacione MCCS PRELIEVO DI ORGANI B
Pebcinics Son MoRes = POVl of cardio-circulatory collapse and asystole on ECG,
Contes Coosdinamants Danssien) ¢ ADDOMINALI F TORACK ! 05/02 /2015
Trapann DA DONATORI IN ASISTOLIA l

2 O 1 5 Inclusion criteria

Subjects of < 65 yrs of age, with no history of primary pulmonary disease or
active pulmonary infection and absence of systemic inflammatory or immune

PROGRAMMA ALBA - PAVIA dsesse.

Open Lung Strategy

TWO O ptl O n S Low frequency ventilation - CPAP

|

Consent to donation
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DCD DONORS - 2016 (05/10)

g9

A 59M
2 B CCAECLS/[ECMO 22M PC = 19 2K
3 C CCAECLS/ECMO  46M  PC 1 2K L
4 B CCA AaTM U 1 2K L
5 A CCA 61IM U 1 2K L
6 C CCA ECLS/ECMO | 59M | PC 1 no
7 A CCA 3IM U 1 2KL
8 A CCA 63F C 2 2K
9 D CER HEM 62F C 7 2K L
10 A CCA 49M U 1 no
1 E HEAD INJURY  33F  C 5 2k L
12 F HEAD INJURY | 63M @ C 4 2KL
13 G CCA U 2 |2k

7/ Hospitals; 13 DCD donors; 10 utilized (77%)

27 organs transplanted (2.08 organ/donor)



taly 2015 - 2016 (05/10)

DCD®rgansfransplanted®
in situ ECMO i 2 2 2 2
+ DCDE | yTiLzEpa| TX@ TX® TXE TX@ TXE
ex-vivo DONORSE] HEARTE LUNGR LIVERR KIDNEYR| KIDNEYR
Perfusion (Double)
20150 /0] 70 orl 10 472 50 10
20160
. 200 Or]
(D5/10)2 130 107 Or] Or] 7
Provisional Qutcome:
Kidney : D 0/26 4 Tx Centers
Liver D 1/11 — PNF 2/11 2 Tx Centers
Lung D 1/1 1 Tx Center



» Organ Donation National Program
» Organ Perfusion National Program
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Programma Nazionale Donazione di Organi 2017-2019
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Programma nazionale
“Tecniche di perfusione degli organi
nell’'ambito delle attivita di trapianto”

Documento di Indirizzo

Centro Nozionade Tropiaati [CNT) ~ Conswko Tecnico Nezionale Trapionei
fstituto Supeviore di Sanktd

azingie

Obietmw

Mrrodoioga

Cratert & utiNzro dels perfusiane replanale part -martem ¢ della perfusione ex o
Critery & alocazione dogll evpany

Date ser & raccoltn nasonale dar/

Rozienale

Fuso dei sistemi di perfusione deghl organi, sa in situ sia ex sine - dopo eccertamento o morte con
criteri nwwrologh! (D8D) o cordislogici (OCD), pub rappresentars un'importants vis per
wcrementare Il numero, ks gualiti » la skcuressa deoi trapiant! di cegani solidi, snche w moltt punt|

oo ancora be attess di une definitive valutsrione, sotto Faspetto tecsico, dinico e erganizzativa

Anche lu rete © s ® Italiana & ch 4 n I sl con quet] moment! Becvstivi ¢

nazionale come quaedio di

POrlAnto appars opportunc propores ke defk
Hlurimento per quests wpecifice uttivieh
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Programma Nazionale Donazione di Organi 2017-2019

Documento della Consulta Nazionale Trapianti e del Centro Nazionale Trapianti dell’Istituto Superiore di Sanita,
condiviso con le Societa Scientifiche e con le Associazioni di Volontariato *

In-Hospital Organ Procurement Clinical Experts

In/Out Hospital pathways for patients

procedure di cura dei

| MEP, il Coordi with cardiocirculatory arrest.

pazienti con arré g, Mli donatori in asistolia,

EI”:;::‘;‘; Al Patients with CCA treated by
| Extracorporeal support /ECMO

50 intrattabile provenienti
nlatorio terminale atteso in

rianimazione/terapia i

Cardiac arrest in ICU after WLST




Organ donation after circulatory death (DCD) in Italy?
Yes we can!

» Pre-clinical and clinical data are lacking : ad hoc trials and
national registries might validate decisions by outcome studies

» National governance needed to recommend sustainable
economical criteria, share experiences and optimize results

» Health System should make DCD donation feasible in all the
Italian Hospitals well recognized for excellence in critical care.

F Procaccio, A Nanni Costa, MA March 2016
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Sistema Informativo dei Trapianti

Centro Nazionale Traplantl

Donor Data'

National Registry of Organ Perfusion

‘.!.‘ E' obbligatoria Ia compilazione di tutti i campi della scheda.
I dati sono sempre modificabili fino alla archiviazione, con una sola eccezione; una volta compilata la scheda di allocazione
dell'organo indicato come prelevato, non sar2 pil possibile modificare l'informazione sul prelievo in questa scheda.
Contattare quindi il CNT per effettuare le modifiche.

‘Trauma cerebrale
Ictus ischemico

iﬁ'—'s_emwrag't?':' I Codice donazione SIT: 100887125 : 2
nfezione cerebrale ?
|poaone cerenre \ Data segnalazione: 12/11/2014

Rianimazione: OSPEDALE CIVILE DI IVREA - IVREA

Jaltra lesione cersbrale
Inzufficienza cardiocircolatoria
Arresto cardio-circolatorio
Altro*

Data di nascita: 25/12/1985 Et3: 29
Sesso: M Gruppo ABO:

Eziologia: Altro™ v

- se Altro*, specificare I'eziologia: [non lo so

Data ingresso in ospedale: 0% v [/ 07 v / (3aaa)
s Tipologia del potenziale donatore: DBD -

-

Trattamento con ECLS/ECMO: © Si O No
Ischemia calda totale: (minuti)
Durata ECMO post-mortem: (ore)}

RENE DX  Prelievo effettuato: © si @ neo

RENE SX  Prelievo effettuato: ® si © No
CUORE  Prelievo effettuato: T si @ No
FEGATO  Prelievo effettuato: T si ® No

FEGATO SPLIT DX Prelievo effettuato: ® si © No

FEGATO SPLIT SX  Prelievo effettuato: @ si © No

PANCREAS  Prelievo effettuato: T si @ No

POLMONE DX  Prelievo effettuato: © si © no

POLMONE SX  Prelievo effettuato: T si © No

Altro | | Prelievo effettuato: T si © No
Note: it




Organ perfusion National program

DCD Donor

& DCD Lung Protocol

In situ
Organ Preservation

Ex vivo

Organ Perfusion

Normothermic

Mandatory use
Lung open Lung strategy Y
DCD Regional Perfusion
Kidney | || Regional perfusion Mandatory use
Liver Regional perfusion Mandatory availability
Lung In situ cooling Mandatory use "
Kidney Regional perfusion Mandatory use
Liver Regional perfusion Mandatory availability
Lung Open Lung strategy Mandatory use |




All perfused organs (DCD + DBD)
Outcome data: 1-3 months - 1 year follow-up

Sistema Informativo dei Trapianti

Centro Nazionale Trapianti
> Conferma allocazione organi da donatore sottoposto a MP » Scheda organo-donatore

Registro nazionale per |'attivita di Perfusione Organi (MP)

TORINO - AOU Citta della Salute e della Scienza di Torino, Osp. Molinette

Scheda riepilogo organo-donatore

Codice donazione SIT: 100871746 1D %
Organo prelevato ed allocato: RENE DX
- dello stesso donatore risults allocato & guesto Centro Trapianti anche:
RENE SX

Data segnalazione: 26/09/2014
Rianimazione: OSPEDALE CIVILE E.AGNELLI - PINEROLO
Data di nascita: 10/03/1928 Eta: 86
Sesso: F Gruppo ABO:
Eziologia: Altro*,prova di eziologia
Data ingresso in ospedale: 05/07/2014
Tipologia del potenziale donatore: DBD
Trattamento con ECLS/ECMO: Si
Ischemia calda totale: 9 (minuti)
Durata ECMO post-mortem: 99 (ore)
Note:




Organ Donation National Program 2017-2019

Education in ICU & Emergency Dpt
= DCD &DBD

= End-of-life care & Potential Donor treatment

= Organ Preservation in situ & ex vivo
= |ntensivist & Emergency Personnel role definition

= |mproving ICU and Co-ordinators cooperation based on pathways
of patients with neurological or cardiocirculatory severe
dysfunction

More than 20 pmp DBD donors in all the Regions
DCD active programs in 10-15 Hospitals




Intensive Care Med

DOI 10.1007/500134-015-3833-y WHAT’S NEW IN INTENSIVE CARE

Intensive Care Med, 2016 @
CrossMark

ggﬁ;f{lhf’r;';;j"g"“'ﬁi' Ten changes that could improve organ

Francesco Procaccio donation in the intensive care unit

Organ donation as part of end -of-life care

» Education and training
» Audit and performance management

Possible organ donor

yyeuop uebip

* routine referral
» clinical triggers for identification’
*» accurate donor assessment
* systematic brain death testing

» goal-directed donor optimization
* best practice in family approach

In countries with a controlled donation after circu-
latory death (DCD) programme, shifting towards the
DCD pathway at this time point should be avoided
unless there is no option for donation after brain
death (DBD).

Actual organ donor

» Clinical leadership

Organ donation as part of end-of-life care

Organ donation as part of end-of-ife care
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Position Paper del Centro Nazionale Trapianti (CNT)

osition pr

Determinazione di morte con criteri cardiaci.

Prelievo di organi a scopo di trapianto
da donatore in asistolia

PARTE PRIMA
Elementi informativi essenziali

2015
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Raccomandazioni

Operative

|l presents documento riassurme e principal informanion operat v inarent| |3 donazions dioganl
2 cuore farmo (DCD) con riferimanto all'attuale contesto cnico, ong anzzativo, etico e legisiativo
I1tzhiano & sl basa principaiments sullesperienza speofics da Centrl di Paviz & Milano-Monza & sul
prograrama in stto in Toscana |l doaumento si riferisce principaiments al™wcontrofled DCD™
clo® &z donawone in asistolia par arresto cardiocrcolatorio “natteso” extra o intraospedsiero
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