Donnation cardiaque et donneurs apres déces cardiocirculatoire (DDC)

DCD heart donation in Canada
Sam D. Shemie

Colloque Annuel, Société québécoise de transplantation (SQT) Oct 6" 2018, St. Sauveur

McGill University Health Centre,
Montreal Children’s Hospital,
McGill University MUHC Research Institute
Health Centre Division of Critical Care
m‘ °
& Fal\gcf(iclu}}de McGill University
Medicine | médecine Professor of Pediatrics
w Canaian 1, Canadian Blood Services
services o Medical Director, Deceased Donation




Disclosures
Full time pediatric med/surg/cardiac ICU physician

ECMO specialist & former ECMO team medical
director

Trauma team leader

Research and health policy program in organ
replacement during critical illness, deceased organ
donation and death determination

Medical advisor for deceased donation at Canadian
Blood Services, a non-profit, government funded
organization to coordinate the donation & transplant
system in Canada

No industry funding

No transplant society funding



Attention DDC cardiaque : I'éthique vous fera tourner la téte




Leading Practices

Deceased Donation Leading Practices 2003-2018
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Collaborative Effort in Canada

Population: 35.5 million Canadians

Qrgan Pr?curement i'g Size: 9.7 million square Kilometers
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Wi * 545 living donors
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Le don apres un déces d’origine cardiocirculatoire Bonaiig Altes
au Canada Cardiocirculatory Death:

Sam D. Shemie, Andrew ). Baker, Greg Knoll, William Wall, Graeme Rocker, Daniel Howes, 4 Canadian Forumw
Janet Davidson, Joe Pagliarello, Jane Chambers-Evans, Sandra Cockfield, Catherine Farrell, -
Walter Glannon, William Gourlay, David Grant, Stéphan Langevin, Brian Wheelock,
Kimberly Young, John Dossetor =
Febmary 17-20, 2005

Vancouver, Batish Columbia

Report and Recommendations

Recommandations nationales
pour le don apres un déces
d’origine cardiocirculatoire

Established the medical, ethical and legal framework

for the practice of DCD in Canada



Canada: deceased donation rate by donor type, 2006 - 2017
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Deceased Donation in Canada

DCD donors per million population by province & year
2006-2016
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Number of solid organ transplants in Canada by donor type,
2006-2017
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Transplants per million population (TPMP) in Canada
o0 by organ type, 2006-2017
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Number of adult patients waiting for a heart
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CASE REPORTS

Cardiac Recovery in a Human Non-Heart-beating Donor After

Extracorporeal Perfusion: Source for Human Heart Donation?

Ayyaz Ali, MRCS,* Paul White, PhD,” Kumud Dhital, FRCS,* Marian Ryan, RGN,* Steven Tsui, FRCS,* and
Stephen Large, FRCP, FRCS"

Successful renal, liver and more recently lung transplantation using organs from non- heart-beating donors
(NHBDs) has been reported. Regarding the heart, it has generally been assumed that warm ischemic insult would
result in overwhelming and irreversible myocardial damage. We report recovery of cardiac function in a human
NHBD by using extracorporeal perfusion 23 minutes after cardiorespiratory arrest. Successful cardiac resuscitation
in the NHBD represents a potential source of increased donor organ supply for clinical heart transplantation.
J Heart Lung Transplant 2009;28:290-3. Copyright © 2009 by the International Society for Heart and Lung
Transplantation.
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after circulatory-determined death donors

Simon Messer, MBChB,” Aravinda Page, MBBChir,” Richard Axell, PhD,”
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Clive Lewis, MBBChir, PhD,” Anna Kydd, MBBS, MD,” David Jenkins, MBBS, MS,*
Christopher J. Watson, MBBChir, MD,d Catherine Sudarshan, MBBS, MD,?
Pedro Catarino, BMBCh,” Marie Findlay,” Ayyaz Ali, MBBS, PhD,’
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Heart DCD International Advances

JHLT 2009

The Journal of
Heart and Lung
Transplantation

org

Outcome after heart transplantation from donation (f))cuws

JHLT 2017

Donation after circulatory death heart
transplantation

Kumud K. Dhital*>°, Hong C. Chew*®®, and Peter S. Macdonald®"®

2017



Donation after circulatory death heart
transplantation

Kumud K. Dhital®>®°, Hong C. Chew®®°, and Peter S. Macdonald®®*°

Table 5. Donation after circulatory death heart transplant outcomes

Procurement No DCD 30-Day 6-Month 1-Year

strategy heart transplants survival (%) survival survival
St Vincent's Hospital, Sydney, Australia DP-ESP 14 100 100 100
Harefield Hospital, London, UK® DP-ESP 4 75 75 75
Papworth Hospital, Cambridge, UK® DP-ESP 14 100 85.7 78.6

NRP-ESP 13 +50 o= 100
Total 45 97.8 93.3 o1.1

NN

DCD, donation after circulatory death; DP-ESP, direct procurement and exsitu perfusion; NRP-ESP, normothermic regional perfusion in the donor followed by

exsitu perfusion.
“Personal communication.



Le don d’organes au Canada

* Au Canada, le don d’organes s’effectue selon deux trajectoires :

* Don apres un déces neurologique (DDN) (ou mort cérébrale) :
75 % des donneurs apres déces

* Don apres un déces circulatoire (DDC) : 25 % des donneurs apres
déces
* Le DDC peut étre une option dans les cas suivants :

La décision d’arrét des
traitements
de maintien des fonctions

/ vitales (TMFV) a été prise

Le patient n’est pas

décédé

Le patient recoit I'aide

w cB:Ianaéiian 3000 médicale a mourir (AMM)
00 ?Ilérr‘; lllll
Services i
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Canadian Legislation on Death Determination

In provincial/territorial tissue gift acts (ex ms- vital stats, Qc civil code)
Determined in accordance with

At least 2 physicians (ex A, Nun)

No association with propose transplant rec
lved in surgical removal

Not invo
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Determination

‘accepted medical practi

ipient (exqg,
or transplant

ex

Nun

Nun

Ce”

Province/Territory

Legislation

PEI

Human Tissue
Donation Act, R
1988 ¢ H-12.1

11(1) The 7a donor of tissuc shall be determined by at least
two medical practitioners in accordance with acoepted medical practice.

posed
et of

(2) No medical practitioner who has had any association with the
recipient of tissue shall take any partin the determination of the £
death of the donor of that tissu.

(3) No medical practitioner who took
fact of death of the donor of tissue
transplant of that tissuc.
(4) The requirement in subsction (1) for the fact of death to be determined
by at least two medical practitioners docs ot apply where (a) oaly non-
perfusibe tsue s o be removed from the donor;and () the act of e
mor has been determined by a medical practitioner following
cessation of the donor's heart function.

partin the determination of the
cip

(5) Subsections (2) and (3) do not apply to a medical prac
of non-perfusible tissuc.

tioner in respect

Newfoundland &
Labrador

Human Tissue Ac

RSNL 1990 ¢ E

901 Forthe pupose o anafler death rnsplan, he
determined by gally qualified medical practi
Scordance with secepted mecdcalprasice

(2) A legally qualified medica! practitioner

(s) who takes part in the determination of the fact of death o

(b) who has had an association with the p
influence his or her judgment shall not par
procedure.

(3) Nothing in this section affects a legally qualified medical pract
the removal of cyes for cornea transplants,

Canadia for Death Determination
Canadian Legislation for Death Determination by Province/Territory
Tepiiation ProvinceTerritory Tegniation
Human e Gift Act, 7“1 F lvr a lmsl ‘mortem transpl the fact of death must be deter 2 For all purposcs within the legislative competence of Legisiature of
RSBC 1996 ¢ 211 ical practitioners in accordarice with accepted medical Maniioba the death of a person takes place at a ime at which irreversile
cessation of all that person’s brain
Vial Statstics dct,
CCSM ¢ V60,
Ontario Trillium Gift of Life purposes of a post mortem transplant, the fact of death shall be
oee who took anypart in th determinati 5501990 | Grmind by i s onophyscias i scordanc wih accepicd mcicl
fact of death of the donor must not participate in any way in the transpl practice
123 No physician who has had any assoc < poposed e
i his cction in any way appliesto a medical practiones in st might nacace te physician’s jodgment shall ake any
e removal of cyes fo cornea tansplants determination of the fact of death of the donos
£3) No physician who took any par in the detsrmination of he fact of death
Albera Hman Tosie and_ A physician shallnot partcipate i the determ of the donor shall pacipate in any way in the res.
Organ for the purposes of a [post mortem)] donation. ‘
Noting in this section in any way affects  physician in the removal o
SS006 <145 | e pywia o o ary aecaion it v o b e dnlpmimtnes y afects agh o of
mghl ‘influence his or her judgment o (b) will remove the tissue or organ e "
perform the trmasplantation Quebec Civl Cods of Quibee, | 45 No parof i body may b removed beforsth death of the doror is

(2 utnction (1 doca apply to:a physician who will remove a doaoe’s
eyes for comeal transplantation

$Q, 1991, ¢ 64,

. by two physicians who do n ne removal or in

{he ransplaniain.

aYukon Territories

Human Tissue Gift Act,

RSY 2002¢ 117

(1) For the purposes of a post-mortem transplant, the fact of death shall be
determined by at least two medical practitioners i accordance with
accepted medical practice

(2) No medical practitioner who has had any association with the propose
recipient that might influence their judgment shall take any partin the

determination of the fact of death of the donor.
) No medical practiioner who ook any pat n the deierminatin of the
fact of death of the donor shall te in any way in the transpla

procedures.
(4) Nothing in this section in any way affects a medical practitioner in the
removal of eyes for a cornea transplan.

‘Saskatchewan

10 subscction (2),for the purposes of a ransplant afie death,
s

13(1) Sub;
the f determined in accordance with accepted health

provider practice.

(2) For the purpose of a ransy ‘organs, the fact of death
mis b determined by ateust two physicians inaccordance with acocpied
medical p

@)No -mm— who has had any association with the proposed recipient
that might influence the physician’s judgmet shall take any part in the
dctermination of the fact of death o te donor

(4)No physician who took any part in the determination of the fact
of the donor shall participate in any way in the ransplant procedures
(5) This section does not apply to a physician who wil
eyes for comeal transplantation.

f death

emove a donor's

New Brunswick

fuman Tissue Gift 4
SNB 2014,¢ 113,

(1) For the purposes of the post-moriem removal of a human body part or
parts for implantation in a living human body, the fact of death must be
determined by 2 medical practitioners in accordance with accepted

medical practice.
(2) No medical practitioner who has had any association with the proposed
recipieat that might influcnce his or her judgment shall take any part in the
determination of the donor.

2o modion prcrioner who tok w1y part e dekenoacenof e
fact of death o hall participate in any way in the removal or

the fact of the death o

implantation y»wmm

Northwest ‘Human Tissue 14(1) The fact of death of a donor shall be determined by at least two
Territories Doation e SNWT | medstpracatasers i scordanc wit secopred medicl pracicc
Wt e0 (@) A medical p hall rtin the determination of the
fab of death of  donor i the medical pracitione (a) has v b an
association with th the tissuc; or (b) will paricipate
ot removal of the fesu o s teneplncain n e proposed seipint
Nunavat Human Tissue Ac No provisions.

RSNWT 1988 ¢ H-6.

‘Manitoba e Gif Act,

onan T
sM

B0 Ay deteminaion of th oceurnce of b deah widin e mea
of The et (sce below) w o still intact, that may
k'\ccc\sm o h papose of  ateessul anaplant of s pursuant 1
this Act shall be made by at least two physicians and subject to subject to
(2)and (3).

(2) A physician who has or has had an association with a proposed recipient
OT tissue by way of transplant pursuant to this Act, where the association is
o was of such a nature that it enc dhe jdgrmeos o the
physician, shall not participate in the making of a determi
Sibccton (1) of th deah of e peeson fom whose ody the e 510
be removed

(3) A physician who participates in

@ a desermination of death under subsestion (1); or

(b) the withdrawal or withholding of lfe-prolonging medical treatment in
accordance with a health care dircctive made under The Health Care
Directives Act;

2 person from whose body tissue is to be removed for a
ansplant shall not partcipate in the transplant opeation.

Nova Scotia

Huma
Tissue Gift Act, 1989 ¢
215

Human Organ and
Tissue Donation Act,
SNS 2010 36

(not yet in force)

8(1) For the purposes of a post-mortem transplant, the fact of death shall be.
determined by at least two physicians in accordance with accepted medical

(2) No physician, who has had any association with the proposed
that might influence his judgement, shall take any part in the
ofthe fact of death of the donor.

(3) No physician, who took any part in the determination o
death of the donor, shall participate in any way in the vmpvm procadures,

cipicat
rmination

(4) Nothing in this Section in any way affects a physician in the removal of
eyes for comea transplants

15 The specific medical tests to demor
those cstablished by the medical profe:

0 has occurred are
ion from time to time.

16(1) For the purposes of organs dona:
fact of death must be determined by at
and knowledge in conducting the specific medical tests established by the
medical profession for determining death

(2) No physician, who has had any association with the proposed organ
recipieat that might influcnce physician's judgment, shall take any part in
the determination of death of the organ donor.

d after death for transplantation, the
ast two physicians who have skill

(3) No physician, who took any part in the determination of death of the
organ donor, shall participate in any way in the organ transplant
procedur

(ex AB, Qc, MB (brain), Nun)

Rosanne Dawson, CBS, with thanks



Constatation du déces

e La période d’observation de cing minutes a pour but de confirmer l'interruption
permanente de la circulation avant la constatation du déces et le prélevement des
organes.

e Bernat (2010) établit une importante distinction entre la permanence et
"irréversibilité :

* [rréversibilité : la circulation ne peut reprendre spontanément ni étre rétablie au
moyen des technologies disponibles

 Permanence : |a circulation ne reprendra pas spontanément et ne sera pas
rétablie par une intervention parce que la décision a été prise de ne pas tenter de
la rétablir

e La cessation permanente de la circulation est une pratique médicale acceptée pour la
constatation du déces selon des criteres circulatoires.

e Aux fins du don apres un déces circulatoire, lorsque la circulation du donneur a cessé
de maniere permanente, le donneur est considéré comme décédeé.

Canadian
Blood
Services



Processus actuel de DDC

pas de réanimation cardiopulmonaire

Période
Arrét des TMFV Arrét circulatoire d’observation de
cing minutes

Déclaration de
déces

Historiquement, le coeur des donneurs DDC n’était pas prélevé.
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Darren Freed, with thanks, CCCF 2017




La biologie de la vie, une question d’acheminement
d’oxygene et de nutriments
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Monolayer cell culture Mitochondria

Human Cellular Respiration
Consumes Oxygen
To Create Energy Required for Cell Life



La biologie de la vie, une question d’acheminement
d’oxygene et de nutriments

Oxygenated Circulation

anterior |
vena cava ] ung
. — heart
posterior \
yena cava 1 Stomach

DS |
liver v aorta

portal vein spleen

kidney

capillary bed — ,,i intestine

Organs as Functioning Parts
Lungs load 02
Red blood cells carry 02
Blood vessels are delivery pipes
Heart circulates
Liver metabolizes, Kidney filters



Le mourir et la mort sont des processus biologiques.
Les organes et les cellules meurent en I'absence d’oxygene.

Les organes et les cellules meurent a des vitesses différentes.
Le processus varie selon la résistance a I'absence d’oxygene.

La constatation du déces est un
événement
dans ce processus.



La biologie de la vie, une question d’acheminement d’oxygene
et de nutriments

Si la circulation oxygénée cesse dans une partie
du corps ou un groupe d’organes et ne reprend
pas apres une période déterminée, le corps ou

I’organe ne fonctionnera plus jamais.

Veine cave
antérieure /

Mais... la circulation oxygénée vers ou?
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infants) or will be executed (death
row prisoners).” These proposals do
not challenge the rule’s core function
of protecting persons against un-

) @ ﬁ 3 E’ RHE@ wanted demise. They do no, for ex-

Delimiting the Donor
ample, propose a “survival lottery” in

which persons are picked by chance

by JOHN A. ROBERTSON to be killed to provide organs to sev-
- eral others.2 Nor would they permit

competent persons to choose suicide

The scarc;ty of V|tal organs has prompted several calls to by organ retrieval in order to save
""""" others. Instead, they would modify

the rule at the margins of human life.
Proposals to permit donation
,,,,,,, from anencephalic infants or con-

ru!e should be changed only cautsous!y demned prisoners aim to maintain
respect for the core values underlying

Fondement médical, éthique et juridique de la confiance et
de l'intégrité du systeme de don et de transplantation

Hastings Center Report 1999



Les mots que nous utilisons

“Coeur non battant”
= absence de pulsation cardiaque = pas de circulation

“Don apres déces cardiaque”
= mort du coeur

“Don apres un déces cardiocirculatoire”
= coeur et circulation

“Don apres un déces selon des criteres circulatoires”
= déces basé sur l'absence de circulation

Mais ou la circulation est-elle censée s’arréter?
Dans tout le corps = extrémités, abdomen, thorax et cerveau?
Thorax et cerveau?
N’importe ou sauf dans le cerveau?



Le prix de nos illusions et les mythes a
propos de la regle du donneur décédé

Robert Truog
« le milieu de la transplantation s’est livré a toutes
sortes de contorsions pour justifier le caractere
éthique des moyens de plus en plus artificiels
utilisés pour prélever des organes fonctionnels sur
des gens répUtéS decedes. » Truog R. J Med Ethics 2016;42:318-319.



Ex-Vivo Oxygenated Circulation
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Toronto Ex Vivo Lung Program
Keshavjee, Cypel with thanks

Edmonton Ex-vivo Cardiac Program
D Freed with thanks




Restauration de la circulation oxygénée apres le déces
DDC ceceur et circulation régionale normothermique =
oxygénation extracorporelle apres le déces
Reperfusion abdominale +/- thoracique +/- coeur

The Journal of
Heart and Lung
Transplantation

ELSEVIER

http:/www.jhltonline.org

SPECIAL FEATURE

Outcome after heart transplantation from donation () e
after circulatory-determined death donors

Simon Messer, MBChB,” Aravinda Page, MBBChir,” Richard Axell, PhD,*
Marius Berman, MD,? Jules Hernandez-Sanchez, PhD,”< Simon Colah, BSc,’
Barbora Parizkova, MD,” Kamen Valchanov, MD,? John Dunning, MBChB,*
Evgeny Pavlushkov, MD, PhD,* Sendhil K. Balasubramanian, MBBS,*

Jayan Parameshwar, MBBS, MD, MPhil,* Yasir Abu Omar, MBChB, DPhil,*
Martin Goddard, BMBCh,” Stephen Pettit, MBBS, PhD,”

Clive Lewis, MBBChir, PhD,” Anna Kydd, MBBS, MD,” David Jenkins, MBBS, MS,”
Christopher J. Watson, MBBChir, MD," Catherine Sudarshan, MBBS, MD,?
Pedro Catarino, BMBCh,” Marie Findlay,” Ayyaz Ali, MBBS, PhD,*

Steven Tsui, MBBChir, MD,* and Stephen R. Large, MBBS, MS, MBA®

American Journal of Transplantation 2017, 17: 2165-2172 © 2017 The American Society of Transplantation
Wiley Periodicals Inc. and the American Society of Transplant Surgeons

doi: 10.1111/ajt.14214

Improving the Outcomes of Organs Obtained From
Controlled Donation After Circulatory Death Donors
Using Abdominal Normothermic Regional Perfusion

E. Minambres'*, B. Suberviola?, B. Dominguez-

Gil® . E Rodrigo" J. C. Ruiz-San Millan* Abbreviations: ALT, alanine transaminase; AST, as-
o1 o 1 _ B ’ partate transaminase; cDCD, controlled donation

J. C. Rodriguez-San Juan® and after circulatory death; CIT, cold ischemic time; DBD,

2
3 M. A. Ballesteros donation after brain death: DCD. danation after circu-



DDC coeur et CRN = oxygénation extracorporelle apres le déces
Reperfusion abdominale, thoracique et cardiaque

Left Internal Jugular Vein Cannulation

CRN : circulation régionale normothermique

Arch

R Vessels
Clamped

Aortic Arch
Cannulation

le coeur recommence a battre
a l'intérieur du corps du donneur

) Leukocyte Filter

Reservoir
Femoral —
Arteries
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Prélevement du coeur apres un déces circulatoire
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Canadian DCD Heart Participant List
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professional survey distribution.

GENERAL ATTITUDES GENERAL ATTITUDES GENERAL ATTITUDES

CONSENT FOR SELF CONSENT FOR SELF CONSENT FOR SELF

1. Canadian National Transplant Research Program (CNTRP) CONSENT FOR FAMILY MEMBER CONSENT FOR FAMILY MEMBER CONSENT FOR FAMILY MEMBER
2. Canadian Transplant Society (CST)

3. Canadian Critical Care Society (CCCS/ SCSI) concrmns

4. Canadian Cardiac Transplant Network (CCTN)

5. Canadian Critical Care Trials Group (CCCTG) RELATIVE TO NDD

6.

Canadian Association of Critical Care Nurses (CACCN)

GENERAL CONCERNS

NRP LIGATION OF VESSELS

1. Health Professional Survery
2. lpsos General Public Survey I ——
n= 1,001 Canadians >=18 years

SHOULD WE IMPLEMENT NRP?

PERCEIVED BARRIERS [HCP ONLY]

o 79, Canadian _
‘ Blood '
Services ' PERSONNEL & RESOURCES
FOUNDATION POTENTIAL OUTCOMES

IMPACT ON OTHER ORGANS

ETHICAL CONCERNS




Discussion

. Le fait de redémarrer le cceur du donneur DDC apres le déces au moyen du systeme OCS™ HEART a-t-il
une incidence sur la constatation du déces selon des critéeres circulatoires?

. Le fait de redémarrer le cceur du donneur DDC chez le receveur d’une transplantation a-t-il une
incidence sur la constatation du déces selon des criteres circulatoires?

. Le fait de redémarrer le cceur et la circulation dans le corps du donneur DDC apres son déces, tout en
empéchant le rétablissement de la circulation cérébrale, a-t-il une incidence sur la constatation du déce:
selon des criteres circulatoires?

. Le fait d’empécher la circulation cérébrale par le clampage des vaisseaux de la crosse aortique avant de
redémarrer le cceur et |a circulation du donneur DDC dans son propre corps apres son déces suscite-t-il
des préoccupations?

. Si la cause du déces est une lésion anoxique attribuable a un arrét cardiaque, le fait que le cceur soit

transplanté, donc non disponible pour des tests supplémentaires au cours d’'un examen post-mortem,
., 36, . ’ .

suscite-t-il des préoccupations?






