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Organ donation pathways

« Donation after brain death (DBD)

Neurologic exam consistent with
cessation of all brain functions
Including brain stem

Family approached for organ
donation

Organs evaluated and allocated

Donor moved to OR for organ
procurement

 Donation after circulatory death (DCD) (formerly

non-heart beating donation)

Neurologic exam not consistent with
complete cessation of all brain function

Care team communicate grave prognosis if
withdrawal life support

Family consent for organ donation obtained
Organ evaluation and allocation

Withdrawal of life support

Death declared after heart stops

Stand off period 2-5 min

Donor to OR for surgical procurement of
organs.



European DCD landscape

3 Mar Lomero et al Transplant International 2020; 33: 76—88



European DCD features by country

4 Mar Lomero et al Transplant International 2020; 33: 76—88



DCD Organ Donation Pathway Techniques

Normothermic
regional perfusion -
IN-Situ simultaneous
machine perfusion
of selected organs

Direct procurement

with ex-situ machine

perfusion of single
organs




Direct Procurement with ex-situ machine perfusion







Normothermic Regional Perfusion

Restore flow of oxygenated
blood following cardiac
arrest

Reverse warm ischemic
Injury of thoraco-abdominal
organs after circulatory death




NRP and Ischemic reversal



Heart

Lungs
Which .
organs can Liver
be procured Kidneys
with NRP?

Pancreas

Intestines



Case
Presentation

Recipient is a 58-year-old male patient
with ICM and Stage D heart failure who is
inotrope dependent in the hospital.

Donor is 26-year-old female with TBI
following MVA

DCD donation consent was obtained and
NRP technique was used to procure heart.

Transplant was successful with short
ischemic time

Recipient extubated POD 1

Developed pneumonia on POD 16 and
expired on POD 18.

What was the date of this case?
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* Anindividual is dead who has sustained either

* irreversible cessation of circulatory and
respiratory functions, or

‘ S t h e d O n O r e irreversible cessation of all functions of the

entire brain, including the brainstem.

t r u |y e Circulatory death declaration confirms cessation of
circulation and therefore absence of brain

d e Ce a S e d circulation, thus both circulatory and brain death is

present

a fte r N R P ?  NRP head vessel clamping and venting ensure that

absence of brain circulation and therefore brain
death is not disturbed during machine perfusion of
thoraco-abdominal organs



Has the Ethics of
NRP been
debated in peer
reviewed
literature?

Yes
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UK Pioneering
DCD heart

transplant




UK Pioneering DCD heart transplant




TransMedics USA DCD
trial

USA DCD NYU NRP with co-
resurgence location of donor

Vanderbilt Mobile CPB
for NRP
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Deceased Donor Heart Transplants by Center
1/1/2021 — 12/31/2021

Duke University Hospital

UC San Diego Health / 35 DCD transplants

36 DCD transplants \
\ Vanderbilt Medical Center

42 DCD transplants
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VanderBilt

data

Hoffman et al Heart Lung transplant. 2021 Nov;40(11):1408-1418
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NRP time line

Hoffman et al Heart Lung transplant. 2021 Nov;40(11):1408-1418 25
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Lactate level trend

Hoffman et al Heart Lung transplant. 2021 Nov;40(11):1408-1418
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UCSD DCD Heart History

Heart DCD OCS TransMedics
trial Activated September
19, 2020

Heart DCD CAP Trial
Activated January 6, 2020

Heart Normothermic
Regional Perfusion May
2021

2 heart DCD transplants in
DCD Trial, prior to trial
closing.

Completed 11 transplants
via OCS TransMedics CAP
Trial

To date 34 NRP DCD
hearts transplanted
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UCSD DCD Team

e Dr. Victor Pretorius, Surgical Director of Heart
Transplant

* Dr. Mark Kearns, Assistant Professor of Clinical Surgery
* Yan Gernhofer, NP- Cardiac Surgery NP

* Brandon Jackson, Lead of Transplant Recovery and
Normothermic Perfusion

* Ken Hudson, Transplant Recovery Specialist

* UCSD Perfusion group






Early outcomes for liver transplant utilizing thoracoabdominal

normothermic regional perfusion for donation after circulatory
death: a multi-center experience

Table 2: Recipient Characterisatics and Transplant Course
. . : Peak . Length of L
Recipient Etiology of Liver Disease Age | sex Lab |Listed [ Prior Abdominal Surgery |Re-Transplant| CIT PNF |Peak AST|Peak ALT Lactate ICU LOS | Hospital LOS Follow Up Transplant Related _Co_mpllcatlons
MELD|MELD (Y/N) (Y/N) (m) (YIN)| (UL (UL (days) (days) and Readmissions
(mmol/L) (days)
Anastomotic biliary stricture
1 HCV, HCC 60 M 10 27 N N 511 N 2239 2131 7.8 1 5 237 requirinng readmission, ERCP and
stent
Readmission for abdominal pain,
2 HCV, Alcohol, HCC 59 M 7 27 N N 500 N 3420 1735 5.2 7 10 229 normal allograft function, no
intervention
3 AlAT, NASH 51 M 24 33 N N 500 N 286 139 3.5 1 17 230 N
4 NASH 42 M 21 19 N N 470 N 3220 1960 4.9 5 9 196 N
5 Alcohol 69 M 22 22 N N 210 N 317 494 0.9 2 7 189 N
Intrahepatic cholangiocarcinoma . -
6 (RESTORE Trial) 59 M 8 7 Left Liver Lobectomy N 342 No 6298 2072 34 2 7 127 N
7 NASH/hemochromatosis 66 F 27 27 Y N 288 No 1170 920 1.7 1 4 122 N
Anastomotic and non-anastomotic
8 Alcohol 50 M 26 26 N N 226 No 120 biliary stricture requiring outpatient
318 155 1.8 1 5 ERCP and stent
9 Alcohol 67 M 24 24 N N 200 N 720 421 1 3 7 97 N
10 Alcohol 66 M 19 17 N N 218 N 431 350 2 1 9 93 N
11 HCV, HCC 59 M 19 22 N N 296 N 1412 1580 1.8 2 7 67 N
12 Alcohol 52 M 18 21 N N 205 N 814 783 5.5 1 5 35 N

* Allograft #6 was additionally placed on an ex vivo normothermic perfusion pump prior to implantation

Brubaker et al. American Journal of Transplantation * under review 34
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Organ
Utilization with

N
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NRP increases Kidney and Pancreas utilization
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NRP increases Liver graft utilization




UK

experience
@ 5 years

Messer et al
ransplantation, Vol 39, No 12, December 2020



DCD vs DBD

outcomes at
5 years in UK

Messer et al
ransplantation, Vol 39, No 12, December 2020



NRP vs DPP

Messer et al
The Journal of Heart and Lung Transplantation, Vol 39, No 12, December 2020



NRP DCD Heart
’re-Recovery
Needs

Prior to arrival to hospital UCSD is willing to speak to all
recovery surgeons or implanting physicians to go over
protocol

Pre-recovery huddle with all team members prior to
extubation

50,000 units of heparin given before extubation
e Half life ~ 45 mins post IV push

* Due to the extended WIT wait period a larger dose is
given to avoid need for re-dosing

* Bypass filter and oxygenator clotting prevention

* Q1 minute vital signs and direct communication with
member of UCSD transplant team

*  Femoral Line to be placed by ICU team as part of DCD donor
care



NRP OR Needs

* 1 mayo stand draped

* 1a-line setup

* 1 sterile extension tubing for a-line

* 1 laryngoscope handle

* Bronch/video laryngoscope if available
* Mac4 and mac3

e 7.0to 7.5 ET tube

* Stylet

e Standard Procurement Instruments



NRP Heart Donor OR Recovery Setup

Anesth.esia Donor OR Bed
Machine

Heart Back-Table
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Head Vessels

e All 3 head vessels (brachiocephalic, left common
carotid, and left subclavian) are cleanly dissected
and identified.

e Vascular clamp is placed over all three head
vessels prior to any cannulation of CBP.

* Clamping all 3 head vessels occludes flow to the
brain

* Result in loss of upper limb blood pressure
monitoring
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How do you assess the heart
and other organ suitability for
transplant?

e Ability to wean off bypass
e Visual inspection

e Palpation

Arterial and intra cardiac pressures

Central venous saturation

Lactate trend

Echo seldom needed




How do organs get stored and transported after NRP
procurement?

COLD STATIC STORAGE COLD PERFUSION WARM PERFUSION
SYSTEM SYSTEM
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Thank You!

gpretorius@ucsd.edu
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