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Continuing Education Information
Evaluations & Certificates

Nursing
The Organ Donation and Transplantation Alliance is offering 2.0 hours of continuing education credit for this offering, approved by 

The California Board of Registered Nursing, Provider Number CEP17117.  No partial credits will be awarded. CE credit will be issued 

upon request within 30 days post-webinar.

CEPTC
The Organ Donation and Transplantation Alliance will be offering 2.0 Category I CEPTC credits from the American Board for 

Transplant Certification. Certified clinical transplant and procurement coordinators and certified clinical transplant nurses seeking 

CEPTC credit must complete the evaluation form within 30 days of the event.

Certificate of Attendance
Participants desiring CE’s that are not being offered, should complete a certificate of attendance. 

• Certificates should be claimed within 30 days of this webinar.

• We highly encourage you to provide us with your feedback through completion of the online evaluation tool.

• Detailed instructions will be emailed to you within the next 24 hours.

• You will receive a certificate via email upon completion of a certificate request or an evaluation 

• Group leaders, please share the follow-up email with all group participants who attended the webinar. 
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The Baylor Experience with NRP

Anji Wall, MD, PhD, FACS

Baylor University Medical Center in Dallas



Baylor’s 
introduction 

to NRP

Have you heard of NRP?  Is this ethical?

Ethics chair:  Is NRP ethical?

Transplant surgeons:  have you heard of NRP?  

Ethics committee supports its ethical 

acceptability.  Are we ok using TA-NRP donors?

First TA-NRP donor

More controlled donor 

operation

Better visual and functional 

assessment capability

Excellent recipient outcome 

(reperfusion, LOS, etc)
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Recipient 1 Recipient 2 Recipient 3

Recipient 4 Recipient 5 Recipient 6

AST

ALT

TBili

Age, years, mean (SD) 27 (6)

BMI, kg/m2, mean (SD) 26 (6)

Terminal total bilirubin, mg/dL, mean (SD) 0.67 (0.39)

AST, u/L, median (IQR)

Range

49 (33-73)

(23-753)

ALT, u/L, median (IQR)

Range

93 (24.5-131)

(21-766)

Functional warm ischemic time, minutes, mean (SD) 22 (3)

Time from incision to flush (on-circuit), minutes, mean 

(SD)
4.3 (2)

Time on NRP, minutes, median (IQR)

Range

60 (55-68.5)

(34-120)

Donor data

Age, years, mean (SD) 62 (5.6)

BMI, kg/m2, mean (SD) 27 (4.7)

Laboratory MELD-Na score, mean (SD) 19 (7.6)

Cold ischemic time, minutes, mean (SD) 315 (69.5)

Length of stay, days, median (IQR)

Range

5 (5-7)

(5-9)

Biliary complication (first 6 months post-op)

• Anastomotic stricture

• No biliary complication

N (%)

1 (14)

7 (86)

Recipient data

First 6 NRP recipients at Baylor



If TA-NRP is working…. Why should we limit?
5% of DCD donors have the heart 

allocated for transplant

NRP increases liver utilization and 

improves kidney DGF

Can we build a program that applies 

NRP to non-cardiac donors?





Now that you have done a case

• Debrief with a focus on improving the process
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2024 Clinical NRP program: Liver

132 Livers 

accepted

• 95 Baylor Team

• 37 Local recovery

92 expired
• 40 exceeded tWIT

• 70% expired

56 

transplanted

• 98 % patient and graft 

survival

• 60% utilization



The impact of NRP on liver transplant volume 

BUMC
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DCD-NRP for Liver Transplantation:

The Colorado Experience

Yanik J. Bababekov, MD, MPH
Assistant Professor of Surgery

Assistant Professor of Public Health
Director of Quality, Department of Surgery

Tufts Medical Center | Tufts University School of Medicine

Adjunct Assistant Professor of Anesthesiology

IC42 Clinical Research and Development Laboratory
University of Colorado- Anschutz Medical Campus

DCD in Action: Advanced Training in Normothermic Regional Perfusion

San Diego, USA

May 22, 2025
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Objectives

• Recognize the local impact of changes to national allocation policy

• Discuss the structure, process, outcomes of NRP for DCD LT at UCH

• Identify additional opportunities to improve DCD NRP 
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2020: US Policy Prioritizes DCD Liver Allocation

• Geographic UNOS regions follow State 

groupings

• Geographic circles around donor hospitals

• Prioritize DCD allocation within 150 NM 

radius

• Variation in Median MELD at Transplant



• AC 2/2020 aim to address  MMaT variability

• 2016-2019 (Pre) vs 2020-2021 (Post)

• After AC at State level:
• Waitlist mortality continue to vary
• DCD utilization continue to vary

• Highest DCD rates sustain or reduce waitlist 
mortality

• “Evolutionary Pressure” 
• Scarcity of local DBDs for some States

Health Sci Rep. 2023 Feb 1;6(2):e1066
30
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"Necessity is the mother of invention"- Plato



Objectives

• Recognize the local impact of changes to national allocation policy

• Discuss the structure, process, outcomes of NRP for DCD LT at UCH

• Identify additional opportunities to improve DCD NRP 



We learned and continue to learn from Europe
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Ann Surg 2022;276:e223–e230

• 45 donor livers rescued by aNRP; 10/2018-3/2021

• 25 donors met final inclusion; 20 livers transplanted

• Able to rescue livers (decrease discards) by evaluating hepatocellular and 

cholangiocelluar function during aNRP

• Results comparable to DBD

• Erasmus MC, Rotterdam, Netherlands
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Viability Assessment of DCD NRP Liver Allografts: ILTS 2023

Courtesy of Erasmus Transplant Group; ILTS 2023 

• Able to rescue livers (decrease discards) by 

evaluating hepatocellular and 

cholangiocelluar function during aNRP

Ann Surg 2022;276:e223–e230



36Drawings by Dr. Maria Baimas-George

Blood to Donor

Blood to Pump

Blood to Donor

Blood to Pump
PA Vent

NRP: ABDOMINAL APPROACH NRP: THORACOABDOMINAL APPROACH



Thoraco-Abdominal NRP

37

• LFTs- 15 min

• ABG- 2 min

• Electrolytes- 3 min

• HCT- 3 min

• 10 cartridges 

• $8-12 iStat

• $12 Piccolo

• Spectrum ECLS

• Toronto Frame (Carbon Fiber)

• 20 pounds

• Less is more
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Bababekov et al. 2025 Transplantation Direct
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Objectives

• Recognize the local impact of changes to national allocation policy

• Discuss the structure, process, outcomes of NRP for DCD LT at UCH

• Identify additional opportunities to improve DCD NRP 



Proposed Mechanism of NRP

• Warm Ischemia (DCD Progression)
• Adenine nucleotides and nucleosides 

decrease

• Metabolic breakdown products increase

• Oxygen free radicals released at 
reperfusion

42

WARM ISCHEMIA

Dr. Amelia Hessheimer, ILTS 2022

Transpl Int. 2015;700-7

↓ ATP, ADP, AMP, 

adenosine, inosine

↑ xanthine, 

hypoxanthine

Oxygen free radicals

… Ischemia 

Reperfusion Injury

NRP

↑ antioxidants↑ ATP, ADP, AMP, 

adenosine, inosine

• NRP
• Restore energy substrates

• Decrease metabolic breakdown products

• Increase antioxidants

Viability assessment should 

be sensitive and specific 

to metabolic 

injury and recovery
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Accepted (n=97) Declined (n=40) p

 Lactate, n 77 25

 Peak Lactate (mg/dL) 8.8 (7.6-9.8) 10.1 (8.8-11.0) 0.004

 Delta Lactate (mg/dL) -3.2(-4.0- -1.92) -2.2 (-4.05- -0.66) 0.04

 AST, n 75 22

 Peak AST (U/L) 132 (86-255) 208 (81-440) 0.015

 Delta AST (U/L) 58 (28-126) 225 (67-450) 0.08

 ALT, n 75 21

 Peak ALT (U/L) 85 (55 - 126) 90 (55-453) 0.65

 Delta ALT (U/L) 31 (14-76) 125 (15-426) 0.31

NRP Liver Donors Accepted

NRP Liver Donors Declined
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NRP Viability Assessment: 
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Hepatocellular Parameters

Not clinically meaningful
Lactate Peak of 8.8 vs 10

Lactate Delta of 3 vs 2
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Confounders of Lactate: Metabolism vs Production ? 
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Lactate Metabolism

(Cori Cycle)

2x LACTATE

GLUCOSE

                  2x ATP  

           
2x PYRUVATE

2x LACTATE

GLUCOSE

                    2x PYRUVATE    6 ATP     

2x LACTATE

Lactate Production



Lactate May Not Be Sufficient
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Current Transplantation Reports 2018; 5:72-81
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Hepatocytes
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Current Transplantation Reports 2018; 5:72-81

Portal
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Duct

Hepatic
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Lactate 

Metabolism

Zone 1
• Highest flow of 

oxygenated blood

• Gluconeogensis

(from lactate)

Blood Flow

Portal Triad
Venous System

Lactate May Not Be Sufficient



NO Lactate 
Metabolism
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Current Transplantation Reports 2018; 5:72-81

Portal

Vein

Bile

Duct

Hepatic

Artery

Central

Vein

Zone 1 Zone 2 Zone 3Zones 2 and 3

•Damaged first

•Glycolysis 

(Not lactate metabolism)

Hepatocytes

Portal Triad
Venous System

Blood Flow

Lactate May Not Be Sufficient

• Impaired lactate clearance
• Over production (kinetics)?
• Pan-lobular injury?

• Sensitivity/Specificity of Lactate?
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Accepted (n=97) Declined (n=40) p

 Terminal biliary pH, n 58 13

 Terminal biliary pH 7.70 (7.60-7.70) 7.64 (7.41-7.70) 0.39

 Biliary bicarbonate, n 15 5

 Terminal biliary bicarbonate (mEq/L) 22.5 (20.7-27.2) 10.2 (7.41-11.6) 0.004

 Peak biliary bicarbonate (mEq/L) 23 (21.7-29.9) 13.3 (7.7-16.7) 0.01

 Terminal biliary glucose, n 37 10

 Terminal biliary glucose (mg/dL) 20 (20-20) 20 (20-20) 0.87

 Nadir biliary glucose (mg/dL) 20 (20-20) 20 (20-20) 1

NRP Viability Assessment: Accepted vs Declined

Cholangiocellular Parameters

“Good bile”
+ production; sample at end of NRP

Clinically meaningful (Δ 10 mEq/L)
Overtime, more emphasis on bile



Bicarbonate Umbrella

50

Bile pH >7.5 may protect 

cholangiocytes from 

toxicity of bile salts

Active transporters: 

Bicarbonate is secreted 

via CFTR and AE2 

Glucose is reabsorbed 

via SGLT-1 and GLUT-1

Clinical Science 2008;14:567-588

Hypothesis for ‘good’ bile: high pH; high bicarbonate; low glucose
Less risk for ischemic cholangiopathy ?



Viability assessment should 

be sensitive and specific 

to metabolic 

injury and recovery



Opportunity to assess extent of injury and recovery 

in mitochondria

Oxygen

Free 

Radicals

FMN

Complex I

Complex II

Complex III Complex IV

ATP 

Synthase



Viability Assessment in Liver Transplantation (VAIL-Tx)
• Collaboration with Dr. Uwe Christians; PhD students: Wanzhu Zhao, JoLynn Shinsako

• High-Dimensional Omics of Ischemia Reperfusion Injury
• Short: Define biomarkers of IRI
• Mid: Assess complex integration and association with outcomes
• Long: Therapeutic interventions

• Sample liver, bile duct, bile, and blood; donors/recipients 
• DCD

• NMP; SCS; NRP

• DBD
• NMP; SCS

• LDLT (Control)

53
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The Intermountain Experience with NRP

Philippe Paci MDCM, MS, FRCS(C), FACS

May 22, 2025



Intermountain Health Transplant Services 

- Non-academic program based 
at Intermountain Medical 
Center in Murray, UT

- Heart, liver, kidney, pancreas 
transplants

- Significant growth over the 
last 3 years

- In 2024:

- 188 liver transplants

- 267 kidney transplants

- 5 pancreas transplants



Developing an NRP program

→ Historically, Intermountain liver transplant program was medium-sized. 

→ Program had to adopt more aggressive approach to liver offers 
- Use of HCV NAT+ livers (2017)
- Aggressive use of cDCD liver allografts (25-30% of allografts/year)

→ Growing liver program with growing OPO 
- Despite this, still had about 2-4 cases of ischemic cholangiopathy/year leading to retransplant

How can we continue to grow while tapping into cDCD donors regionally, but limiting 
complications from using cDCD liver allografts?



Developing an NRP program

→ Resurgence in interest due to increasing use of TA-NRP with cardiac transplant teams

→  From European data: increased organ utilization, decreased complications for liver 
allografts compared to SCS

→ How can we continue to grow?

→ While tapping into cDCD donors regionally, 

→ Limiting complications from using cDCD liver allografts

→ Aiming to reproduce success from European centers



Developing an NRP program

→ January 2023: Attended Edinburgh NRP Masterclass. 

→ Built the program in the next 8 months

- Key milestones

Clinical Equipment Personnel

Education

Review + finalize A-NRP 
protocol

Determine equipment
Obtain funding
Acquire equipment

Confirm staffing plan

Involve all stakeholders



Consolidating and Scaling the Program 

- Core Team

- Lead surgeon

- Assistant surgeon

- Perfusionist 

- Scrub practitioner (OPO)

- Additional team member

 (surgical assistant)



Key Milestones/Challenges
- A-NRP chosen because of ethical/logistical issues with TA-NRP

- Decided to model our protocol after the UK protocol 

- First question – center-based vs OPO-based model

- Challenges with center-based model



Consolidating and Scaling the Program 

- As the program was being built → huge education effort

- Our own institution – hospital engagement 

- Changing views on TA-NRP 

- Local OPO – OPO engagement and collaboration with regional hospitals

- Other regional OPOs (Oregon, Washington, California)

- Continued education

→ Importance of pre-withdrawal huddle

→ Discussion with OPO team members and other surgical recovery teams

- Importance of tracking institutional outcomes 

→ Need to know your own data to inform decisions impacting the program and ultimately patients

- Collaboration 

- Through CONCORD and colleagues in the field



IMC Clinical A-NRP Program

- Went live with our first case 8/30/2023

191 livers 

accepted

110 transplanted

142 expired

>75% utilization

32 declined for 
quality



Impact of A-NRP on liver transplant volume
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Considerations for the future

- Given the need to remain competitive regionally, push towards being more aggressive

- No donor age limit

- No tWIT limit 

- No recipient factors precluding use of A-NRP cDCD liver allografts

- Challenges of our program

- Balancing the use of our center-based program with rise of OPO-based programs

- Logistical limitations to having our team procure all livers

- How to push the envelope without leading the procurement?

- Financial incentives (center vs OPO)

- Challenges in the U.S.

- Standardization
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DEVELOPMENT OF A PORTABLE 
ABDOMINAL NORMOTHERMIC 
REGIONAL PERFUSION PROGRAM

Shennen Mao, MD
Assistant Professor of Surgery 
Mayo Clinic Florida

THE MAYO CLINIC FLORIDA EXPERIENCE
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Croome KP, Mao S, Taner CB. The Current Landscape of Liver Transplantation After Ex Situ Machine Perfusion and Normothermic Regional 

Perfusion in the United States. Liver Transpl. 2022 Jun;28(6):1108-1112.

MACHINE PERFUSION IN 2022
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DEVELOPMENT OF AN ABDOMINAL 
NORMOTHERMIC REGIONAL 
PERFUSION PROGRAM

Departmental Support

Dedicated Multidisciplinary 
Team
Capital Investment

OPO and Family Support
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DEDICATED 
MULTIDISCIPLINARY 
APPROACH 

• Field Team

• Surgeon

• Perfusionist 

• Surgical Assistant

• Home Base Support Team

• Procurement / Logistical Coordinators

• Blood Bank 

• Pharmacy

• Supply Chain
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• Extracorporal Circuit (Quantum Transport 
System by Spectrum)

• Disposable Supplies

• Laboratory Monitoring Devices

CAPITAL INVESTMENT
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OPO AND FAMILY 
SUPPORT

• Educational Partnerships 

• Consideration of Cannulation Method 
(premortem consent)

• Withdrawal in the OR 

• Family Support

• Donor Hospital Support

• Extended Operating Time 

• Oxygenation and Power Supply

• Laboratory Studies

• Blood Bank

• Donor Hct >30

• Banked Blood Available
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THE FIRST CASE:

• Local Hospital Based Donor Care Unit

• Liver / Kidney Donor

• Two Experienced Surgeons
• Review All Imaging

• Cannula Selection 
• Method of Occlusion

• Cannulation Approach
• Rehearsal with Support Team

• Backup Plan

• Commitment to Perfusion 
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Case
Donor age 

(years)

Donor Weight 

(kg)Donor BMI 

(kg/m2) Donor BMI
Pre-cannulation/ Abdominal-

cannulation Location
sBP50-

Interval

Incision unt il A-NRP 

start NRP run time Organs

A 32 89 23.9 Abdominal -Cannulation MCF 10min 5min 40 min Kidneys, liver steatotic

B 39 74 27.7 Abdominal -Cannulation Outside Hospital 8min 3min 61 min Liver and kidneys

C 59 115 39.8 Abdominal -Cannulation Outside Hospital 17min 6 min 15 min Kidneys

D 58 127 42.6 Pre-cannulation MCF 12min 2 min 78 min Liver and kidneys

E 58 80 26.1 Abdominal -Cannulation Outside Hospital 15min 7 min 35 min Liver and kidneys

F 43 79 27.4 Abdominal -Cannulation Outside Hospital 13min 5min 64 min Liver only (on dialysis)

G 62 83 34.6 Abdominal -Cannulation Outside Hospital 19min 3min 75 min Kidneys

H 57 76 26.9 Abdominal -Cannulation Outside Hospital 16min 4 min 94 min Liver and kidneys

I 56 118 46.1 Abdominal -Cannulation Outside Hospital 7min 2 min 65min Liver and kidneys

J 28 88 29.5 Pre-cannulation Outside Hospital 6min 1 min 65min Liver and kidneys

K 37 69 23.9 Abdominal -Cannulation Outside Hospital 3min 1 min 90min Liver and kidneys

L 48 91 31.5 Pre-cannulation MCF 11min 1 min 71min Liver and kidneys

M 59 98 34 Pre-cannulation Outside Hospital 7min 1 min 82min Liver and kidneys

N 19 61 19 Abdominal -Cannulation Outside Hospital 9min 3min 91min Liver, Pancreas, kidneys

O 30 91 29.6 Abdominal -Cannulation Outside Hospital 9min 1 min 61 min Liver and kidneys

P 45 128 36.2 Abdominal -Cannulation Outside Hospital 13 min 5 min 67 min Liver and kidneys

Q 59 59 21.5 Abdominal -Cannulation Outside Hospital 9 min 4 min 61 min Liver and kidneys

R 59 91 35.6 Abdominal -Cannulation Outside Hospital 8 min 2 min 62 min Liver and kidneys

S 60 97 29 Abdominal -Cannulation Outside Hospital 8 min 5 min 62 min Liver and kidneys

T 18 56 Abdominal -Cannulation Outside Hospital 12 min 4 min 158 min Liver and kidneys

U 31 79 25.47 Pre-cannulation MCF 9 min 2 min 75 min Liver and kidneys

V 60 111 34.17 Pre-cannulation Outside Hospital 13 min 1 min 65 min Liver Only   

W 18 57 22.3 Abdominal -Cannulation Outside Hospital 13 min 4 min 63 min Liver and kidneys

X 42 92 30.7 Abdominal -Cannulation Outside Hospital 11 min 3 min 62 min Liver and kidneys

Y 35 59 20.4 Abdominal -Cannulation Outside Hospital 22 min 3 min 69 min Liver and kidneys

Z 60 74 21.6 Abdominal -Cannulation Outside Hospital 17 min 6 min 70 min Liver and kidneys

AA 43 131 41.25 Abdominal -Cannulation
Outside Hospital

12 min 7 min 69 min
Kidneys, liver steatotic with 
large hemangioma

BB 41 50 18.8 Abdominal -Cannulation Outside Hospital 13 min 2 min 98 min Liver and kidneys
CC 47 81 26 Abdominal –Cannulation Outside Hospital 13 min 4 min 63 min Liver only (on dialysis)
DD 63 83 27 Abdominal –Cannulation Outside Hospital 20 min 4 min 63 min Liver and kidneys

EE 59 70 28.9 Pre-cannulation MCF 7 min 3 min 86 min Liver and kidneys

FF 48 99 31 Pre-cannulation MCF 17 min 1 min 71 min Liver and kidneys

GG 57 70 27 Abdominal –Cannulation Outside Hospital 3 min 3 min 81 min Liver and kidneys

HH 53 71 25 Abdominal –Cannulation Outside Hospital 9 min 4 min 62 min Liver and kidneys

II 66 65 22.3 Abdominal -Cannulation Outside Hospital 15 min 5 min 60 min Kidneys

• N=62 cases 

• Median NRP run time 67 minutes

• Liver utilization rate 76%

Croome KP, Brown TE, Mabrey RL, Sonnenwald SL, Burns JM, Mao SA, Clendenon JN, Nguyen JH, Perry DK, Maddox RG, Taner CB. 

Development of a portable abdominal normothermic regional perfusion (A-NRP) program in the United States. Liver Transpl. 2023 

Dec 1;29(12):1282-1291.

ABDOMINAL NORMOTHERMIC REGIONAL PERFUSION
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2025 EXPERIENCE

• 75% DCD Liver Transplants
• Either NMP or NRP Utilized for All Donors

• Broad Donor Acceptance Criteria
• No Upper Limit of Donor Age
• Extended DCD Waiting Times
• No Geographic Limitations

• Reduction in Dry Runs
• Reduces Travel Burden

• Logistical Support
• Allocation pre-serology

• Increase in Organs Acquired Per Donor
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• Disposables 

• Tubing Sets

• Cannulas

• Pharmacy

• Blood Bank

• Staffing (Perfusionist) 

• Donor OR Time (Additional 1 – 2 hours) 

ABDOMINAL NRP – COST PER CASE

$6344
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VALUE OF NRP BY PHASE OF CARE 
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Evolution of NRP in the US

Anji Wall, MD, PhD, FACS





Bystander Organs



How does TA-NRP 
impact abdominal 

transplant recipient 
outcomes in the 

US?

Study Aims

1) Develop a method to distinguish 

between cardiac TA-NRP and SRR 

DCD donors using UNOS data

2) Compare outcomes for liver 

transplant recipients of cardiac DCD 

donors by donor procurement 

technique

3) Compare outcomes for kidney 

transplant recipients of cardiac DCD 

donors by donor procurement 
technique



Pilot data: Can 

we use death 

to clamp time 
to distinguish 

between SRR 

and NRP?
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Trend toward 

higher liver 

utilization rates

TA-NRP DCD 

(n=85)

SRR DCD 

(n=117) P value

Donor Age, median (IQR), years 28 (21-34) 31 (25-36) .020

Male Gender, No. (%) 76 (89.4) 96 (82.1) .211

Donor BMI, median (IQR), kg.m-2 26.6 (24.1-29.3) 26.8 (24.9-31.1) .161 

Kidney donor profile index, median (IQR) 0.19 (0.10-0.31) 0.23 (0.14-0.39) .051

Death to clamp time, median (IQR), mins 67 (57-99) 6 (4-8) <0.001

Organs transplanted

Heart, No. (%) 85 (100) 117 (100)

Liver, No. (%) 61 (71.8) 68 (58.1) .065

Kidneys, No. (%)

    1 kidney 

    2 kidneys

5 (5.9)

76 (89.4)

7 (6.0)

107 (91.5)

.753

Double lung, No. (%), Single Lung, No. (%) 4 (4.7%), 10 

(11.8%)

1 (0.9%), 16 

(13.7%)

.247

Pancreas, n (%) 7 (8.2) 4 (3.4) .136

Organs transplanted per donor, median (IQR) 4 (3- 4) 4 (3- 4) .254

Warm ischemia time, median (IQR), mins NA 21.0 (18.0-24.5) NA



SRR DCD

TA-NRP DCD
SRR DCD

TA-NRP DCD

No difference in liver transplant patient or graft survival



Lower rates of kidney delayed graft function with 

NRP

TA-NRP DCD        (n= 118) SRR DCD (n=200) P value

Donor age, median (IQR), years 27.0 (21.0-34.0) 31.0 (25.0-36.0) .001

Donor male gender, No. (%) 106 (89.8)   168 (84.0)   .198

Donor BMI, median (IQR), kg.m-2 27.2 (24.4-29.9) 27.2 (24.9-31.4) .224

Kidney donor profile index, median (IQR) 0.18 (0.10-0.31) 0.28 (0.14-0.41) <.001

Cold Ischemic Time, median (IQR), hrs 17.8 (13.7-22.7) 18.7 (14.0-22.4) .411

Recipient Delayed Graft Function, No. (%) 15 (12.7) 84 (42.0) <.001

Recipient death with a functioning graft, No. (%) 2 (1.7) 4 (2.0) 1.000

Kidney Pumped, No. (%) 79 (66.9)   140 (70.4) 0.611  



Logistic regression model: NRP is the strongest contributor to decreasing the odds of DGF



Violates the dead donor rule when the heart 
restarts
Causes death with the occlusion of cerebral 
circulation
Is not adequately disclosed to donor families
Can be replaced with ex situ machine 
perfusion





Scholarly attitudes toward NRP

TA-NRP

 (n=46 attitudes)

A-NRP 

(n=28 attitudes)

NRP, unspecified 

(n=16 attitudes)

Countries For Neutral Against For Neutral Against For Neutral Against

Canada

(n=13 attitudes) 0 7 0 1 2 0 0 2 1

Europe 

(n=29 attitudes) 5 4 1 14 2 0 2 1 0

United States (n=48 

attitudes) 12 8 9 3 6 0 4 4 2

A scoping review of the legal and ethical challenges with the use of normothermic regional perfusion in 
controlled donation after circulatory determination of death from 2005 to 2023; da Graca, Briget et al. 
American Journal of Transplantation



Liver transplants from cardiac DCD donors

• The procurement technique is 
determined by the cardiac team

• Most liver transplant programs use a 
variety of donors based on procurement 
technique and storage strategy



Retrospective multi-center US liver transplant outcomes after normothermic regional perfusion 
versus standard super rapid recovery from controlled donation after circulatory death donors

Brubaker AL, Sellers MT et al,  JAMA Surg,  2023  

Icons from: https://www.flaticon.com/free-icons/hospital" title="hospital icons">Hospital icons created by 
Freepik - Flaticon</a>

Slide courtesy of Aleah Brubaker

STUDY POPULATION METHODS OUTCOMES

242 liver transplant 

recipients
Super Rapid Recovery

(n=136)

Normothermic Regional Perfusion 

(n=106)

No IC in NRP cohort

or
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LOS after NRP

Patient and graft 

survival between 
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17 transplant 
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Hospital
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Consensus



Standardization
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Liver transplants 

from abdominal 
DCD donors

• Fewer programs use NRP 

• Most abdominal-only 

procurements are rapid 

recovery

• NRP is less accessible 

for abdominal-only 

donors



DCD liver transplantation rates are increasing
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