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Adult liver transplantation:

The problem with scarcity

https://doi.org/10.1111/ajt.16978

Patients on Waitlist

Liver Transplant

https://doi.org/10.1111/ajt.16978


4

Amazing LDLT surgery…
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When LDLT became LESS trendy…
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LDLT cases over time (USA) 

Percentage of Adult LT

• 2008-2013: 3.3%

• 2014-2019: 4.3% (pre-

pandemic)

• 2020: 5.5%

• 2021: 6.1% (567 total)

• 2022: 6.3% (603)

• 2023: 6.1% (658)

• 2024: 5.2% (604)

Organ Procurement and Transplantation Network. National Data. Available online: 

https://optn.transplant.hrsa.gov/data/ view-data-reports/national-data/

* *
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A2ALL
 Consortium of 12 transplant centers 

• NIH funded, started 2002 

• Conducted  retrospective and prospective studies

• The first multicenter LDLT prospective study

 Primary goal: study outcomes of donors and 
recipients of LDLT compared to DDLT at 
experienced centers
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A2ALL Early Significant Findings

Olthoff KM et al Ann Surg 2005
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Donor Complications

Ghobrial et al Gastroenterology 2008

Abecassis et al, AJT 2012
Rossler F et al Ann Surg 2016
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Benefit of Early Transplant

Berg C et al Hepatology 2011
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Long-term Patient and Graft Survival: LDLT vs DDLT

Olthoff et al Ann Surg 2015

LDLT provides significant benefit, 

allowing transplantation at lower 

MELD score, decreased death on 

the waitlist, and equivalent post-

transplant survival to DDLT

*After adjusting for age, gender, diagnosis, HD at transplant, 

MELD, and donor age, the mortality risk was similar
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LDLT vs DDLT: Demographics and Outcome

Toronto study, 2000-2020

~700 LDLT cases

 Lower MELD

 Shorter Wait-time

 Shorter LOS

 Better unadjusted survival* 

1yr, 10yr, 20r

 More early Biliary 

complications

Selzner et al., Liver Transplantation 2022

*similar adjusted survival 
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Meta-analysis of outcomes of LDLT vs DDLT

 8600 abstracts reviewed

 4571 LDLT and 66,826 DDLT patients examined

 LDLT associated with:

• Lower mortality at 1,3,5 years

• Lower MELD at transplant

• Shorter waiting times

• Lower risk of rejection

• Higher biliary complications

Barbetta A et al AJT 2021
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Survival Benefit of LDLT

 SRTR database 2012-2021

 119,275 liver transplant candidates 

 2820 LDLT

 Significant survival benefit for patients receiving 

LDLT (MELD ≥ 11)

 LDLT recipient gained an additional 13-17 life-years 

• More than any other lifesaving procedure
• More than DDLT 

Jackson et al. JAMA Surgery 8.2022



15Humar, Annals of Surgery, 2019

LDLT vs DDLT: Demographics and Outcome

UPMC study, 2009-2019

 Lower MELD

 More HCC

 Shorter LOS

 Fewer blood transfusions

 Less renal dysfunction

 Lower cost

 More biliary complications
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Long-term Survival : LDLT vs DDLT in the US & at Penn

Abu-Gazala and Olthoff

Annual Rev Med 2019

Penn Patients

US data

LDLT survival:

1yr – 96%

3yr –   92%

5yr – 92%
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LDLT recipients with lower hospitalization and healthcare burden than DDLT

Overall→29.5% lower cost associated with LDLT

Humar, Annals of Surgery, 2019

Cost and Utilization of LDLT vs DDLT
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Evaluation of the Intention-to-Treat Benefit of Living Donation in Patients With 

Hepatocellular Carcinoma Awaiting a Liver Transplant

HCC: LDLT vs DDLT

Q. Lai, JP Lerut; JAMA Surg. 2021;156(9):e213112

 Having a live donor could decrease risk of 

death from HCC for patients listed for LT

 Benefit is related to elimination of dropout 

risk and can be seen in centers were LDLT 

and DDLT are equally available 

 International cohort – Asia, Europe, 

USA

• LDLT /  DDLT

 Toronto Cohort

• LDLT and DDLT
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Donor Mortality in North America  

• >11,000 living donors over 30 years (1989-2023)

• 83 deaths 

• Peri-operative (<30 days) - 6

• Post-operative (30-90 days) – 2

• 90 days – 5 years – 17

• > 5 years - 53

• Cause of death –

• Peri/post operative : CVS, liver failure, respiratory failure, infection

• Late deaths – trauma, suicide, drug overdose, cancer

• Risk of Peri/postoperative death ~1/5000 Rare

• Risk decreased over time 0.19%→ 0.02%

• No deaths since 2016
E. King, K. Olthoff, Ann Surgery 8.2025



20Ivanics T, Sapisochin G. J Hepatol. 2022 Dec;77(6)

However, Similar adjusted 

Survival

LDLT vs DDLT
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WTC 2025 – Abstracts

S Yokota, K Sasaki; AJT August 2025

Decline in LDLT volume with an increase in DCD grafts among 
patients with MELD < 20 and small body sizes

DCD and LDLT 
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August 2025
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DCD and LDLT 

Organ Procurement and Transplantation Network. National Data. Available online: 

https://optn.transplant.hrsa.gov/data/ view-data-reports/national-data/

S Kapoor, C Desai, J Clin Med 2025

 Despite adoption of DCD 

donation, persistent gap between 

listing and transplants

• Indications – MASLD, ALD, oncology

• Lower MELD

• Older recipients

 LDLT should still be promoted in 

the USA along with the new 

perfusion techniques 
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Future of LDLT in the USA

K Bambha, M Sturdevant. LT 2025

Miller CM; Mt Sinai J Med 2012

 Safe expansion of LDLT

• Donor criteria –using donors with more than minimal steatosis, older 

• Recipient criteria- older, low MELD, 

• Broaden indications - transplant oncology: advanced HCC, ICC, CRLM, LD- RAPID

• Non-Directed Doors, Paired exchange- institutional and national 
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Final Thoughts

 LDLT should and will grow in the US

 ALL liver transplant recipients should be considered for LDLT

 LDLT should be performed in centers with strong infrastructure, administrative 

support, experienced surgical/medical/ancillary staff

 Donor safety should always be the priority -

 LDLT Should only be performed if risk to the donor is justified by the 
expectation of an acceptable outcome in the recipient
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Why we do it

THANK 

YOU!
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DCD and LDLT

A Comparison of Living 

Donor Liver Transplant 

(LDLT) and Donor After 

Cardiac Death (DCD): Is 

There a Superior Option?

7:10 PM - 7:20 PM EDT

Monday, June 5, 

2023Room: Room 2 Upper 

Level (San Diego 

Convention Center)

Overview

*Purpose: Despite LDLT 

and DCD growing at a rate 

exceeding DBD, wide 

adoption of both DCD and 

LDLT has been hindered 

by concerns, biases, and 

misinformation: of donor 

risks and increased 

complications in LDLT, and 

of poor immediate graft 

function and ischemic 
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Long Term Health of Live Donors

 USC study

 Mental and Physical health up to 20yrs 

post donation

 Excellent HR-QOL 

Raza et al., J Surg Research 2022
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Risk of Donor Death
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Cheah YL et al., Liver Transpl. 2013;19:499–506.

▪ Deaths reported in survey (n=23)

▪ 15 < 60 days Post Op

▪ 8 > 60 days Post Op 

▪ Deaths in literature (n=11)

▪ 8 in first 60 days

▪ 3 >60 days

Donor Mortality quoted 

at 0.2%
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The Concept of Double Equipoise

Donor Viewpoint

 Donation risk

 Recipient may die on waitlist 

Siegler et al. LT 2006

Need to balance

risk to donor              with        benefit to recipient
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Current Status of Living Donor Liver Transplantation: 
Who should we transplant?

Professional Modern Tattoo,
American

Right lobe donor, 21st c AD.
Penn Transplant Institute
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LDLT: Importance of Donor and Recipient Matching

Donor	 Recipient	

MELD	

Weight	

Portal	
hypertension	

Age	

Lobe	size	

Age	

Parenchymal	
quality	

Anatomy	

Donor	 Recipient	

Complexity	of	
Surgery	

Func onal	Status	

Extended	Criteria	

Long-term	
prognosis	

Occupa on	

Maturity	and	
understanding	

Rela onship	to	
Recipient	

Social	Support	
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LDLT cases over time (USA) 

USA LDLT
• Based on OPTN data as of 

7/31/2022

• Adult - age 18+ at the time 

of listing

Percentage of Adult LT

• 2008-2013: 3.3%

• 2014-2019: 4.3% (pre-

pandemic)

• 2020: 5.5%

• 2021: 6.1% (567 total)
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Number of transplant centers performing LDLTs - US
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US Activity: Top 10 and mean MELD

35* 31 29 31 28 29 31 25 30 31

* Mean aMELD at

Transplant 2015

Data compliments of A. Thomasson and D. Goldberg
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Changing the Current Living Donor Paradigm…

 Centers should perform LDLT if there is a relative shortage of deceased donors compared 

to size of waitlist

 Current liver distribution system makes it harder to get deceased donor organs
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Changing the paradigm of LDLT in the US

 Why we don’t do more 

• Technical complexity/lack of centers

• Requires significant infrastructure and institutional support

• Recipient hesitancy

• Concern for donor morbidity and mortality

• Limited donor pool

• Inadequate public education regarding LDLT

 Why we should do more

• Transplant benefit with better overall survival 

• Transplanting earlier decreases waitlist mortality

• Liver allocation changes will greatly affect liver availability

• List is growing larger with higher mean MELDs at transplant

• Better long-term quality of life minimizing effects of chronic liver disease

Based on Lit Search and

Systemic Review
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Living donor transplantation

EXPANDS THE DONOR POOL
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ORIGINAL ARTICLE

Living donor liver transplant candidate and donor selection and engagement: Meeting report from the living donor 
liver transplant consensus conference
Michelle T. Jesse, Whitney E. Jackson, AnnMarie Liapakis, Swaytha Ganesh, Abhinav Humar, Nicolas Goldaracena, Josh Levitsky, David Mulligan, Elizabeth A. Pomfret … See all authors

Clinical Transplantation

https://onlinelibrary.wiley.com/authored-by/Jesse/Michelle+T.
https://onlinelibrary.wiley.com/authored-by/Jackson/Whitney+E.
https://onlinelibrary.wiley.com/authored-by/Liapakis/AnnMarie
https://onlinelibrary.wiley.com/authored-by/Ganesh/Swaytha
https://onlinelibrary.wiley.com/authored-by/Ganesh/Swaytha
https://onlinelibrary.wiley.com/authored-by/Humar/Abhinav
https://onlinelibrary.wiley.com/authored-by/Goldaracena/Nicolas
https://onlinelibrary.wiley.com/authored-by/Goldaracena/Nicolas
https://onlinelibrary.wiley.com/authored-by/Levitsky/Josh
https://onlinelibrary.wiley.com/authored-by/Mulligan/David
https://onlinelibrary.wiley.com/authored-by/Pomfret/Elizabeth+A.
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ctr.14954
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ctr.14954
https://onlinelibrary.wiley.com/journal/13990012
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•. 2023 Jul;37(7):e14955.

doi: 10.1111/ctr.14955. Epub 2023 Mar 23.
Financial, policy, and ethical barriers to the expansion of living donor liver transplant: Meeting report from a living donor
Anjana Pillai 1, Elizabeth C Verna 2, Neehar D Parikh 3, Matthew Cooper 4, Carrie Thiessen 5, Julie Heimbach 6, Elisa J Gordon 7, Gonzalo Sapisochin 8, Nazia Selzner 9, Amit Mathur 10, Emily R Perito 11, Michelle Jesse

https://pubmed.ncbi.nlm.nih.gov/?term=Pillai+A&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Verna+EC&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Parikh+ND&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Cooper+M&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Thiessen+C&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Heimbach+J&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=Gordon+EJ&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=Sapisochin+G&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/?term=Sapisochin+G&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?term=Selzner+N&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/?term=Selzner+N&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?term=Mathur+A&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?term=Perito+ER&cauthor_id=36880375
https://pubmed.ncbi.nlm.nih.gov/36880375/#full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?term=Jesse+M&cauthor_id=36880375
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•. 2023 Jul;37(7):e14967.

doi: 10.1111/ctr.14967. Epub 2023 Mar 20.
A survey of transplant providers regarding attitudes, barriers, and facilitators to living donor liver transplantation in the 
AnnMarie Liapakis 1, Uchenna Agbim 2, Therese Bittermann 3, Mary Amanda Dew 4, Yanhong Deng 5, Geliang Gan 5, Sukru Emre 6, Heather F Hunt 7, Kim M Olthoff 3, Jayme E Locke 8, Michelle T Jesse 9, Vineeta Kumar

https://pubmed.ncbi.nlm.nih.gov/?term=Liapakis+A&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Agbim+U&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/?term=Agbim+U&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Bittermann+T&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Dew+MA&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Deng+Y&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Gan+G&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/?term=Gan+G&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Emre+S&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=Hunt+HF&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=Olthoff+KM&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Locke+JE&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?term=Jesse+MT&cauthor_id=36938716
https://pubmed.ncbi.nlm.nih.gov/36938716/#full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?term=Kumar+V&cauthor_id=36938716
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