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World actual population (2014)

e 7.175 million population

e 57 millions deaths/year
* 30,000 cadaveric donors/year
3,000 controlled DCD 10%
300 Uncontrolled DCD 1%

* 0.053 % donors/deaths
* 81.104 Cadaveric transplants
e 37.023 living Kand L



FUTURE

SELF-SUFFICIENCY 0.5% donors/deaths

300.000 deceased Donors Year
30.000 Controlled
3,000 uncontrolled

“We need 1 million of transplants”

810,000 Tx Cadaveric
1.181.700 Total Transplants

PM

lion lives... DT|



Worldwide DBD and DCD deceased organ

donors (pmp) 2015
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World Health Search PN cd T Z. Advanced

Organization

Actual donors after circulatory death -DCD-
Absolute Number (PMP). 2014
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Site Map | FAQ | Cortact | Help | A

ORGAN DONORS IN ASISTOLIA (DCD)
Numero absoluto (pmp). 2015
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WORLDWIDE DCD DONORS 2015 (PMP)
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Causes of death in the world 2012

55 millions of deaths /year

519 millions : Communicable diseases Clinical contraindications

5 17 millions : Cardiovascular diseases ( 24 % of the world’s death)

— > 7 millions : Ischemic Cardiopathy 12.7%%* uDCD - Tissues

I—— 6.2 millions: cerebral vascular accident (CVA) 11.3%*DBD,
c¢DCD - Tissues

— 3.2 millions : respiratory diseases ¢DCD - Tissues
1.3 millions : traffic diseases 2.4%* DBD - Tissues

*of the world’s deaths

Source : WHO



D pTI

PM

CPR in Europe

e 350.000 cases/year

e 1000 cases/day
 Recuperated 40%

* Hospital survival 15%
 One year survival 12%

Bernd Bottiger, Colonia-Germany

European resucitation councill (ERC)

15t Pan-hellenic congress on Emergency Prehospital Care.
April 2012. Thessaloniki, Greece.
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Potential uDCD in Europe

e 1000 cpr/day

* 600 no recuperated. Potential uDCD
* 400 recuperated

e 250 death in hospital. Potential cDCD
e 150 alive in hospital

Bernd Bottiger, Colonia-Germany
European resucitation councill (ERC)

15t Pan-hellenic congress on Emergency Prehospital Care. April 2012.
Thessaloniki, Greece.

Adapted by M. Manyalich analisys
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Cardiac arrest and resuscitation
USA

Table 2. Number of Research Projects Funded by the National
Heart, Lung, and Blood Institute From 1985 to 2009%°

PM

Funded Studies per
Deaths per 10000 Deaths per

Terms Searched Funded Studies, n Year, n Year, n
Myocardial infarction 6886 157 000 439
Stroke 4403 150 000 294
Heart failure 9919 284 000 349
Heart arrest and 257 310 000 8
resuscitation

Ornato et al. Circulation 2010. 122:1876-1879
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DCD Potentiality

» 310.000 heart arrest and resuscitation
» 5% heart arrest potentials DCD

» 15.500 Total DCD Potentials

» Conversion rate 65%

» 10.075 Utilized Donors

What to DO ???

1.- No legal, No possible NO
TRY

3.- Start pilot protocols GO




ORGAN QUALITY

Sessions Cliniques de I’Assessoria de Trasplantament i Coordinacié de Trasplantaments del Curs 2015-2016, 30/03/2016

Fewer and fewer “ideal” organs...

Ill

2010
CLINIC

Haspital Universitari

Universitat
de Barcelona



DCD

Donor after Circulatory Death...

Person who has suffered an

but with a warm ischemia time
short enough to maintain the viability of the
organs for transplantation

PM

DTl



Critical pathways for organ donation®

POSSIBLE DECEASED ORGAN DONOR

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

. . Treating physician - '
Donation after Clrculatory Death {DCD} to identify/refer a potential danor k Donation after BrainDeath {DBD}
POTENTIAL DCD DONOR

A person whase circulatory and respiratory
functions have ceased and resuscitative measures
are nat to be attempted or continued.

ar

B.A person in whom the cessation of circulatory and
respiratory functions is anticipated to occur within a
time frame that will enable argan recaovery.

! -
ELIGIBLE DCD DONOR

A medically suitable person who 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.

v
ACTUAL DCD DONOR

A consented eligible donar;
A ln whom an operative incision was made with
the intent of organ recovery for the purpose of
transplantation.

and/or
B.From whom at least one organ was
recovered for the purpose of transplantation.

v
UTILIZED DCD DONOR.

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

*The ‘dead donor rule” must be respected. That s, palients may only become donors after death, and the recovery of organs must not cause a donor's death



DCD Procedure

Ext. Hospital Intr./Ext.Hospital

Cardiorespiratory

Deceased
; arrest

Transport

: w

f_U Diagnostic and death certificate
- ¥

% Organ perfusion

o v

T Retrieval




Classification & Consideration
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DCD - Donors after Cardiac Death

I Pre-Hosp. Perfusion Family Consent
S A
o> S
oQ =
5 X
23
o Q I Emergency Jé"f Perfusion Family consent
® O A
Q o =
I ICU Family consent Perfusion
o
=
oo
© 2 v ICU gg@, Family consent
o Se
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Legal Aspects

1. Diagnosis of death
2. Family consent
3. “no-touch period” of 5 minutes

4. Organs Perfusion .Start preservation

5. Organ retrieval



No difference between
Brain Death and Cardiac Death

criteria

sciousness

Circulatory criter;j

Gardinar D et al. BJA 2012; 108 (51):i14-i28
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Sessions Cliniques de I’Assessoria de Trasplantament i Coordinacié de Trasplantaments del Curs 2015-2016, 30/03/2016

UNCONTROLLED DCD CONTROLLED DCD

Life support withdrawal

Progressive hypotension &

Resuscitation maneuvers i
desaturation

Declaration of death CARDIAC ARREST

S
§
O
2

Cannulation with continuous chest

: . o Declaration of death
compressions & mechanical ventilation l

!

()

E Normothermic Regional Perfusion Normothermic Regional Perfusion
O

.E v v

S Organ & donor evaluation Organ evaluation

S

Q

U v v

g:’ Organ recovery Organ recovery

A
r
=
A
®

BARCELOHNA Universitat
Haospital Universitari de Barcelona
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Organ Perfusion Methods

e Rapid organs cooling:

Reduce metabolic paths

e In situ perfusion (Dobel Balon Tripel Lumen)
 Total body cooling (cardiopulmonary bypass)
* Quick Retrieval ( Operation Room )

* Normothermic recirculation

Recover metabolic energetic status

e Mechanical chest compression ( Emergency, ICU )
e Normothermic recirculation (NVRP)
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Ricard Valero, MD, PhD

Doctorate Tesis Contents

Normothermic Recirculation Reduces Primary Graft Dysfunction of Kidneys Obtained
from Non-Heart-Beating Donors.

Valero R, Cabrer C, Oppenheimer F, Trias E, Sanchez-lbaiez J, De Cabo FM, Navarro A,
Paredes D, Alcaraz A, Gutiérrez R, Manyalich M.

Transplant International 2000;13:303-310

Hepatic blood flow and oxygen extraction ratio during normothermic recirculation
and total body cooling as viability predictors in non-heart-beating donor pigs.
Valero R, Garcia-Valdecasas JC, Tabet J, Taura P, Rull R, Beltran J, Cifuentes A, Garcia F,
Gonzalez X, Lépez-Boado MA, Cabrer C, Visa J.

Transplantation 1998;66:170-6

L-arginine reduces liver and biliary tract damage after liver transplantation from
non-heart-beating donor pigs. Valero R, Garcia-Valdecasas JC, Net M,Beltran J, Ordi J,
Gonzalez FX, Lopez-Boado MA, Almenara R, Taura P, Elena M, Capdevila LI, Manyalich
M, Visa J.

Transplantation 2000;70:730-737
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Solutions to ischaemic injury
Normothermic regional perfusion
normothermic

regional

perfusion
withdrawal asystole cold transplant
perfusion reperfusion

l ! ! !

cold ischaemia

Normothermic reperfusion
serves to restore aerobic
conditions prior to cold
perfusion

Courtesy of Prof. Paul Murphy



Method of Preservation

Cardiopulmonary Support

Manoeuvres of CPR with the simultaneous application of chest (mechanical) and
abdominal (manual) compression
Monitoring of blood pressure trough femoral artery
Targets: BP 270 mm Hg; P,O, > 100 mm Hg with 100%0, ;
pH > 7.10 with Na bicarbonate replacement

PM

Dionation, & Tomphartscn. bstiins



Uncontrolled DCD. Emergency Area. Surgical % DTl
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Normothermic Regional Perfusion (NRP) =




Family Consent
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250

Uncontrolled DCD Phases Times
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Death Declaration 178 £ 50,2
200
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Mechanical CPR

Catheterization



CANNULATION Start 15:40 End 15:50



Controlled DCD % DTl

Donation & Transplantation insttute




In Situ Normothermic Regional Perfusion

@)

for Controlled Donation After Circulatory
Death—The United Kingdom Experience

|
From To
venous i arterial
cannula | | cannula
|
Bag / Reservoir* o
with prime
solution
o
\
_J
0, d
! Clot filter®
Onygenator
Heat O
Exchanger
L |

i |

| > )

"\E‘_— Centrifugal / Roller*
Pump

Oniscu GC et al, Am J Transplantation 2014.

Reservoir (

with prime
solution

Cambridge / Birmingham * circuit

From
Venous
cannula

To
T arterial

| cannula

Oxygenator

Heat
Exchanger

Centrifugal
Pump

TPM

Edinburgh circuit



How France launched its donation after cardiac death program™™ ™

Interactions avec le prelevement d’organes : la question du M3, position de I’Agence
de la biomeédecine

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

2 Agence de la biomédecine, direction générale médicale et scientifique, direction prélévement greffe organes-tissus, pole stratégie prélévement greffe, 1,
avenue du Stade-de-France, 93212 Saint-Denis-la-Plaine cedex, France

b Agence de la biomédecine, direction générale médicale et scientifique, direction prélévement greffe organes-tissus, SRA Sud-Est/Océan Indien, batiment B,
162, avenue Lacassagne, 69424 Lyon cedex 03, France

© Directrice générale, Agence de la biomédecine, 1, avenue du Stade-de-France, 93212 Saint-Denis-la-Plaine cedex, France

Annales Francaises 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)

(Data courtesy of Corinne Antoine)



Operating Room Q

Retrieval

[INF] < ~—~_ [INF]
\_< (CIR] [(CIR] )/

~—~_ [UrRO] (URO]
INF) __/ (AuX|

Normothermic
_ recirculation

before < 4 hours of NRP

Time enough to setup Transplantation






PO,

Organ validation - Allocation

Logistics — Recipients — Ischemia time
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100

80- ;
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= 60-
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> 40- = Brain Death (n=666)
N — ; DCD (n=138)
N =\ LIVINg Donor (n=322)

20+

O 1 1 1 1 1 1 1 1 1 1

o 1 2 3 4 5 6 7 8 9 10
Years post-transplantation F. Oppenheimer
CLINIC
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RESULTATS TRASPLANTAMENT HEPATIC

Applicability and Results of Maastricht Type 2
Donation After Cardiac Death Liver Transplantation

C. Fondevila®*, A. J. Hessheimer®, E. Flores®, ] )
A. Ruiz®, N. Mestres®, D. Calatayud®, D. Paredes”, American Journal of Transplantation 2012; 12: 162-170

C. Rodriguez”, J, Fuster®, M. Navasa®,
A.Rimola®, P Taura“ and J. C. Garcia-Valdecasas®

= . P=0.141 Pe0.014
< DCD P
- £
= —
2 607 g 601 DCcD
5 82% 2
£ 40 = 401 | 70%
2 i
& O
201 201
G LA L L4 L4 ) 0 L4 LA L4 L4 L
0 12 24 36 48 60 0 12 24 36 48 60
Time (months) Time (months)

DCD 34 24 17 14 a 6 DCD 34 19 12 10 6 “
DBD 538 463 390 315 254 207 DBD 538 444 375 304 242 193
Mitjana seguiment: 24 mesos (r= 0-111)

(Match de variables: sexo, edad, MELD score, IMC) CLINIC

BARCELONA

Hospital Universitan




DCD Lung Preservation



Dual Preservation




= DTl
Normothermic Ex Vivo Lung

Perfusion (EVLP)

L1
¥
Ventilator ?t\

Oxygen Outflow from LA
Reservoir
Inflow to PA
Flow Probe
Membrane Gas Exchanger
Leukocyte filter 69%0,, 8%6CO,, 86%N2
" Centrifugal pump
The

Toronto
Lung Transplant Heater-exchanger
Program




Lancet. 2015 Jun 27;385(9987):2585-91.
Epub 2015 Apr 14

I Articles

Adult heart transplantation with distant procurement and ex-
vivo preservation of donor hearts after circulatory death: a
case series

Kumud K Dhital, FRE&UhE, Arjun lyer, MBBS, Mark Connellan, FC Cardio (SA), Hong C Chew, MS, Ling Gao, PhD,
Aoife Doyle, MEngSc, Mark Hicks, PhD, Gayathri Kumarasinghe, FRACP, Claude Soto, MSc, Andrew Dinale, BAppSc, Bruce
Cartwright, MBBS, Priya Nair, FCICM, Emily Granger, MBBS, Paul Jansz, PhD, Andrew Jabbour, PhD, Eugene Kotlyar,
MD, Prof Anne Keogh, MBBS, Prof Christopher Hayward, MD, Prof Robert Graham, MD, Phillip Spratt, FRACS, Prof Peter
Macdonald, MD

Published Onling: 14 April 2015



Heart Perfusion Machines
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Increase Tolerance of DCD Hearts Warm Ischemia Time
Normothermic Perfusion vs Static storage and cardioplegia
Ex vivo viability assessment
Transportation
Expand Criteria for Marginal heats

TPM



De: Peter Macdonald [mailto:Peter.Macdonald@svha.org.au]

Enviado el: lunes, 29 de febrerode 2016 21:47

Para: Marti Manyalich

Asunto: RE: Peter Macdonald - possible Sabbatical in Barcelona Sep-Nov 2016

Hi Marti,

We have now completed 8 DCD hearttransplants so far with good results. Our most recent
DCD Tx involved a retrieval from Darwin more than 3000 km from Sydney and 4 hours of air
travel time. The total transporttime was about7 hours with 6 hours on the Transmedics. The
heart worked well immediately with no need for early support.

Regards

Peter
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Number of deceased and living donors in the UK, 1 April 2005 - 31 March 2015
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NHS

Blood and Transplant

| 36' Consenting organ
y donors in the uk

Brain death
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U.S. Growth In

Donation after Cardiac Death
1995 — 2015

1.600 1.494

1.400 - 1200 B |

1.206
1.200 - o= 00
1.057

1.000 - 202 RE R RE R
849

800 - R S R R S B S

600 - iy Sy g B S B S

400 - — EREa = =) E) EREE Sy Ey =y

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

In 2015, DCD donors provided 2,876 life-saving organ transplants

Source: Based on OPTN data through December 31, 2015. Data subject to change due to future data submission or correction.



14 OPOs Recovering > 35 DCDs: 2015

New England Organ Bank (CT, MA, ME, NH, RI, VT)

Deceased
Donors

DCD
Donors % DCD

Gift of Life Donor Program (DE, NJ, PA)

Gift of Life Michigan (Ml)

Gift of Hope Organ & Tissue Donor Network (IL & IN)

Onelegacy (CA)

LifeCenter Northwest (AK, ID, MT, WA)

Midwest Transplant Network (KS & MO)

LifeGift Organ Donation Center (TX)

LifeShare Transplant Donor Services of Oklahoma (OK)

Donor Network of Arizona (AZ)

LifeSource Upper Midwest (MN, ND, SD & WI)

Carolina Donor Services (NC & VA)

Pacific Northwest Transplant Bank (OR, ID & WA)

Center for Organ Recovery and Education (NY, PA & WV)
14 of 58 OPOs (24%) recovered 746 of the 1,494 DCDs (50%) Courtesyof H. Nathan




Hospital Clinic Barcelona

Idea and Development

»  Prof. Kootstra Visit 1985
» Program STARTS 1986

CLINIC N

Il INTERNATIONAL WORKSHOP ON DCD DONORS, Barcelona, June 19-20, 2014 Llaula Clin
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Pioneers Hospital Clinic ™ "

b

Conseller Laporte. SCEM

‘
a 3
Gk 2 -

F. Opbenheimer
S. Ferrandiz, M.Manyalich... Kidney Transplant Unit

_ 5 7 :
R.Gutierrez and A. Alcaraz J.C. Garcia Valdecasas
Urology Unit Liver Transplant Unit

[ INTERNATIONAL WORKSHOP ON DCD DONORS, Barcelona, June 19-20, 2014 -._._—_E.;, Elaula Clinic



Uncontrolled DCD. Hospital Clinic . 1986 - 2015

TBC NRP
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HOSPITAL CLINIC DCD ACTIVITY 1986- 2015
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86

30

25

20

15

10

87 88 89 90 91 92 93 94 95 96 97 98 99 '00 '01 '02 '03 '04 '05 '06 '07 '08 '09 '10 '11 '12 '13 '14 '15

Controlled DCD Uncontrolled DCD

86 87 88 89 90 91 92 93 94 95 96 97 98 99 '00 '01 '02 '03 '04 '05 '06 '07 '08 '09 '10 '11 '12 '13 '14 '15



TPM participants: 13034 from 105 countries (1991-2016)

Albania
Andorra
Austria
Belarus
Belgium
Bosnia
Bulgaria
Croatia
Cyprus

Czech. Rep

Denmark

El Salvado Puert o

6795 19560

Estonia Malta
Finland
France

Guatemala Nicaragua erla Eritrea

_‘% Ethiopia Jordan
' Keny n Kuwait

Argentina } Paraguay La Reunion Leba

Bolivia Peru Libya Oman

Brazil Trinidad & To Morocco

Chile Uruguay } South Africa

Colombia Venezuela Tunisia

Ecuador l'I

Bangladesh Tai
Brunei
China Vietn
Hong Kong  Yeme
India

Japan

Malaysia
Myanmar
Pakistan

b

ustralia
ew Caledonia

FACE-TO-FACE LEARNING MODALITY

Tahiti

E-LEARNING/BLENDED MODALITY



25

years

TPM

Transplant
Procurement
Management

TPM

DCD Training

7

Advanced TPM Training
2000-2016

ESOT/EDTCO Congress
2013-2014

DCD Workshop Barcelona
(2013, 2014, 2016 x 2)

Workshops in Lebanon
(2015) and Cardiff,
Lithuania & Amman (2016)

\

J

Donation & Transplantation stevte



TPM ICU Doctors Spain
Training in Controlled DCD

— 4 EEEe|
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A Corufa 15-17 October 2013
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SOLID ORGAN. TRANSPLANTS IN SPAIN
FROM DCD DONORS: 2001-2016
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Cadaveric organ donation according to the
type of donor (DBD and DCD)
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ORGAN DONORS IN SPAIN SINCE
THE START OF O.N.T.

- -— 2018
-4 1851

— 1667 1643 1655 1682
— 1546 4509 1550 15771606 1502

“— 1250 1345 1495

— 1032 1334 1409 4443

1335
8 7

550 960
832 869

AL N BN
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ORGAN TRANSPLANTS IN SPAIN
1989-2016 ((total number)

B Tx Renal B TxHepatico Tx Cardiaco Tx Pulmonar Tx Pancredtico Tx Intestinal

e (N absoluto)

Procedimientos d

\




rem 11
istros
IS e qﬁ; =~0NT WAITING LIST EVOLUTION
Enfermos Renales | E
. Incidencia i Prevalenciaj Trasplante || Mortalidad jiLSupewivenciai
I'I s rasplante ===|ista de espera === Trasplantados/LE |
6000 .. - 100%
!
] 4.553
%000 -~ 80%
£000 - m,_m:.m:.muﬂ;m”’f 58,8% |
2 Fﬂﬂ'}i
2000 - - —_——— — 2678
—— L 0%
2.000 900 2025 3 o Imlmiuuusuﬂumu”:_muﬁ:.m
1.492 1.488 ' - 0%
1.000 - Fuente: Organizacién
Nacional de Trasplantes
FEFFFFSFESTFFTTTLTTTTE S

Informe de dialisis y trasplante 2014 Registro Espanol de Enfermos Renales 44



DCD - PROCEDURES

ED/ ICU

Donor
Identification

Organs

ED/ICU Perfusion OR

Ex Situ
Assessment

LAB



Conclusions

. Death potential in all the countries

. Social, Religious and Legal accepted
death Diagnosis Practices

. System possible to implement in all
countries

. Excellent results of kidney survival

. Cost/Benefice compared with dialysis
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Gracies
Gracias
Thank You

HYMNESITENET
Hvala lijepa
Tack sa mycket
Tesekkur ederim
Merci

Bedankt

Danke

EUXOLPLOTW

Tesekkur ederim
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Cirrgan
Donation Congress

Hopitaux . q*
UniF\)/ersitaires SWISS
Genéve transplant

Congress

4% Congress of
The International Society for
Organ Dor;nation and Procurement

i September 6-9 | Geneva, Switzerland | www.isodp2017.0rg
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