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Abstract

Living donor liver transplantation (LDLT) is an established therapy with 

curative intent for pediatric and adult patients with acute liver failure and 

end-stage liver disease. Donor safety remains paramount and commences 

during preoperative evaluation and assessment. Given the importance of 

the topic, the International Liver Transplantation Society and International 

Living Donor Liver Transplantation Group consensus conference on Living 

Liver Donor Safety was convened in March 2025 (Toronto, Canada). 

Recommendations were based on the Grading of Recommendations, 

Assessment, Development, and Evaluation (GRADE) system for assess

ment of recommendations, and the Danish model of consensus was 
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followed. This report presents 28 recommendations from the working group 

focused on addressing clinically relevant questions related to the pre

operative aspects of living donor safety including assessment of donor 

acceptability (age, body mass index and hepatic steatosis; medical 

conditions and contraindications), medical and surgical workup (liver 

function and procoagulant workup; anatomical considerations and safe 

remnant), and psychosocial evaluation (timing and team; underlying 

conditions; non-directed, paired, and anonymous directed donors; urgent 

living donor workups for acute liver failure).

Keywords: consensus, donor safety, living donor liver transplantation, living 
liver donor, preoperative 

INTRODUCTION

Living donor liver transplantation (LDLT) is a curative 
therapy for patients with liver disease and has excellent 
outcomes and survival benefits.[1–4] With the persistent 
shortage of deceased donor organs available for 
transplant, LDLT remains a critical pathway for provid
ing access to transplantation worldwide. Available data 
on living donor safety continues to be limited and 
granular, with marked heterogeneity across available 
reports.[5] Furthermore, in the largest observational 
cohort study utilizing standardized data entry through 
the International LDLT Registry, global variation in 
LDLT practices was found to impact both donor and 
recipient short-term outcomes.[6]

Given the limitations in the available data and 
notable variability in practice patterns, the International 
Liver Transplantation Society (ILTS) and International 
Living Donor Liver Transplantation (iLDLT) Group 
consensus conference on Living Liver Donor Safety 
was convened in March 2025 (Toronto, Canada). The 
following recommendations derived through consensus 
pertain to the careful preoperative evaluation of the 
potential donor for safety, including medical, surgical, 
and psychosocial considerations.

METHODS

Scientific committee and preparation

A total of 93 experts in the field of LDLT from 16 
countries were allocated into 4 working groups (WGs), 
ensuring equity of region (Asia, Europe, and Americas), 
specialty (anesthesia, hepatology, surgery, radiology, 
psychiatry, medical ethics, nursing, and patient partner) 
and the 2 participating societies (ILTS and iLDLT 
group) representation. Of these working group mem
bers, 44 (47%) were from North America, 36 (39%) 

from Asia, and 13 (14%) from Europe. With regard to 
specialty, 60 (65%) were surgeons, 16 (17%) were 
hepatologists, 9 (10%) were anesthesiologists, 2 (2%) 
were researchers, 2 (2%) were psychiatrists, and there 
was one patient partner, nurse, radiologist, and medical 
ethicist. An independent panel of 11 senior-most 
experts in the field (from the clinical, ethical disciplines, 
researchers, allied health, as well as patient partners) 
was formed to act as a jury (a pre-requisite of the 
Danish model of consensus) and provide a review of 
the recommendations drafted by the WGs. Of these 
jury members, 7 (64%) were from North America, 2 
(18%) from Asia, and 2 (18%) from Europe. Regarding 
specialty, 5 (46%) were surgeons, 3 (27%) were 
hepatologists, and there was a one-patient partner, a 
nurse, and a researcher.

The key topics and questions related to pre
operative, intraoperative, and postoperative (early and 
late) considerations relating to the safety of the living 
liver donor were formulated by the conference (Nazia 
Selzner, Kim Olthoff, Julie Heimbach, and Mohamed 
Rela) and scientific committee chairs (Prashant Bhan
gui, Ashwin Rammohan, and Blayne Amir Sayed). 
These were dealt with in greater detail by the WGs, 
which in turn were divided into subgroups to address 
focused questions on the broad topics.

Pertinent literature addressing the topic was 
screened in a non-systematic manner, and after review, 
was included for consideration based on the topics 
allotted to each of the WGs. Articles included those 
ideally published within the last 10 years, or earlier, 
when they were the only evidence pertinent to answer 
the question posed or were considered seminal articles 
on the topic. Through a series of 18 online meetings, 
the recommendations were drafted. Each panel 
screened and included records relevant to their 
question, with further studies identified after cross- 
referencing. Recommendations were categorized 
according to the Grading of Recommendations, 
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Assessment, Development and Evaluation (GRADE) 
system. A modified GRADE system was followed to 
account for the deficiencies in objective evidence 
available on certain topics (Table 1). Accordingly, the 
quality of evidence was based on the effect sizes of 
reported results and potential limitations (risk of bias, 
imprecision, indirectness, inconsistency, and publica
tion bias) and rated from very low to high, and the 
strength of the recommendation was rated as strong 
or weak.

A draft of the recommendations encompassing the 
key studies answering focused questions was pre
sented by the WGs to the conference and scientific 
chairs to minimize redundancies and inconsistencies 
and to allow for standardization of nomenclature. These 
recommendations were then presented to the indepen
dent jury for clarification and modifications, and further 
voted on by attendees on the day of the Consensus 
Conference.

Consensus process

The consensus conference was held on March 14, 
2025, in Toronto, Canada, and was attended by over 
180 international delegates. Each of the WGs gave 
structured presentations of the evidence and graded 
recommendations for their specific questions, followed 
by discussion and voting by the audience and the jury. 
Each recommendation was anonymously voted on by 
the audience, allowing “yes,” “no,” and “abstain” as 
possible answers. A response of > 80% for “yes” was 
recorded as consensus for the recommendations. Less 
than that, the recommendation was further discussed, 
reworded if necessary, and then voted upon again, until 
there was a > 80% “yes” vote obtained. If not achieved, 
it was further discussed if there was a need for selected 
recommendations to be downgraded or upgraded (from 
strong to weak and vice versa), removed, or the matter 
discussed in the manuscript text.

This working group (WG 1) addressed 3 main key 
questions with 9 subcategories (Supplemental Table 
S1, http://links.lww.com/LVT/B70), leading to 28 rec
ommendations outlined in the sections below.

RECOMMENDATIONS

Q1: Who is an acceptable living liver donor 
(LLD) who can donate safely?

Theoretically, the ideal LLD is one with minimum 
perioperative risk and maximum probability of excellent 
health and quality of life after donation. In addition, the 
ideal LLD offers an optimal graft to the recipient. As 
expertise has progressively developed and the number 
of waitlisted patients for liver transplantation (LT) grows T
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globally, the adoption of LDLT has continued to 
increase, and the acceptance criteria for being a 
suitable donor and recipient have broadened. In turn, 
defining the ideal donor has become increasingly 
contextual, balancing traditional thresholds with prag
matic flexibility while ensuring informed consent, which 
is a mandatory requirement. As with any clinical 
evaluation, a thorough medical, surgical, medication, 
allergy, family, and psychosocial history is imperative to 
assess the overall safety and acceptability of an LLD.[7]

Assessment of the donor should ideally be done by a 
team that is independent of the transplant recipient 
team, so as to avoid any bias in decision-making 
regarding donor acceptance. Living liver evaluation 
teams must ensure that donation is being performed 
freely, willingly, with an understanding of the risks 
involved, and without the expectation of a prior 
agreement between the potential donor and recipient 
for some form of compensation, monetary or otherwise. 
The following considerations and recommendations 
pertain to acceptable LLD characteristics in the context 
of ensuring donor safety.[8]

Age

Donor age is an important consideration in risk- 
stratifying LLD (Table 2). The consensus recommen
dation of an upper limit of 60 years reflects a transplant 
center's acceptance and available evidence that older 
donor age is associated with increased morbidity, 
susceptibility to liver fibrosis, and slower hepatic 
regeneration.[9,12,14,15] Evidence is emerging about 

accepting LLDs that are 60–69 years of age, particu
larly for left lobe donation, if the future liver remnant 
(FLR) is optimal with no or minimal steatosis, and the 
LLD does not have significant comorbidities.[13,16] In 
potential donors greater than 60 years of age, frailty 
testing may also be considered.[16] Conversely, the 
lower age limit should be guided by jurisdictional 
definitions of legal consent, as there are some 
countries, such as Canada and South Korea, that allow 
donation from individuals aged 16 or older. However, 
independent ethical and psychosocial scrutiny is 
necessary to ensure cognitive maturity, voluntariness, 
and capacity for informed decision-making and under
standing of long-term psychosocial implications.[17]

Recommendation: The lower age limit for living liver 
donation should adhere to the local regulations regard
ing the age of consent. The upper age limit for living 
donation should ensure both donor safety and the quality 
of the liver graft. We recommend 60 years as the upper 
age limit for living liver donation, which could vary based 
on donor graft type, quality, and future liver remnant.

Level of evidence: Moderate.
Grade of recommendation: Strong.

Body mass index and hepatic steatosis

The increasing prevalence of obesity and metabolic 
dysfunction–associated steatotic liver disease 
(MASLD) as well as metabolic dysfunction–associated 
steatohepatitis (MASH) has potential to influence the 
living liver donor candidate pool (Table 3).[31] Obesity, 
defined as a body mass index (BMI) > 30 kg/m2 (or 

T A B L E  2 Review of literature on age and living liver donor safety

Author, year Study type Number of patients
Outcome/conclusions relevant to the 

question

Kuramitsu et al., 
2007[9]

Single-center, 
retrospective, 
comparative study

411 < 60 y 
23 ≥ 60 y 
Max age: 66 y

Right-lobe-living donation is safe in donors 
older than 60 y old.

Dayangac et al., 
2011[10]

Single-center, 
retrospective, 
comparative study

122 < 50 y 
28 ≥ 50 y 
Max age: 54 y

Right hepatectomy, including the middle 
hepatic vein and/or hepatectomy causing 
remnant liver volume < 35% should be 
avoided in donors ≥ 50 y.

Suh et al., 2015[11] Single-center, 
retrospective, 
comparative study

46 > 50 y 
840 < 50 y

The proportion of donors > 50 increased 
significantly over time. 

The rate of major complications in older donors 
(age > 50 y) was not significantly different 
from that in younger donors.

Goldaracena et al., 
2016[12]

Single-center, 
retrospective, 
comparative study

378 < 50 y 
91 > 50 y

Upper age limit is 60 y.

Kadohisa et al., 
2021[13]

Single-center, 
retrospective, 
comparative study

20–29 y, n = 109 
30–39 y, n = 157 
40–49 y, n = 87 
50–59 y, n = 81 
≥ 60 y, n = 36

Age range ≥ 18 and < 70 y. 
The right liver was procured only from donors 

< 65 y and if the age was ≥ 65 y, the left liver 
or the left lateral section was procured.
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25 kg/m2 in Asian populations) is prevalent in 51% of 
MASLD patients and 82% of MASH patients.[31] While 
BMI and its associated cardiometabolic risk factors are 
associated with higher hepatic fat content, using BMI as 
the sole criterion to exclude a living donor is discour
aged. While a normal BMI between 18.5 and 25 kg/m2 

is ideal, a multimodal evaluation of hepatic fat content 
and cardiometabolic health is recommended to ensure 
donor safety.

From a living donor safety perspective, steatotic 
grafts exhibit impaired hepatocyte function and regen
eration, hampered cellular metabolism, microcirculatory 
dysfunction, and an exaggerated proinflammatory 
cytokine response that worsens hepatocellular 
injury.[32] The traditional terminology for assessing 
steatosis as either “macrovesicular steatosis” or “micro
vesicular steatosis” has been used in these guidelines, 
given that these terms have been predominantly 
utilized in studies defining thresholds for assessing 
living liver donor steatosis in the published literature 
and were overwhelmingly familiar to the participants. In 
this regard, reference to “macrovesicular steatosis” 
corresponds to either “large droplet fat” or “small 
droplet fat” in the more recent Banff guidelines.[33]

Presence of > 30% macrovesicular steatosis has been 
shown to be associated with longer operative time, 
greater transfusion requirements, and increased risk of 
hepatic decompensation and death during non-living 
donor major hepatic resection.[18] Furthermore, the 
presence of steatohepatitis (Mallory bodies, balloon 
degeneration, and fibrosis on biopsy) has been 
associated with major complications such as hepatic 
decompensation and death in the LLD after 
donation.[21] The strain of right hepatic lobe resection 
may be intolerable in such patients. Bhangui et al. 
compared post-right-lobe donation outcomes in LLD 
with biopsy-proven macrovesicular steatosis (up to 
20%) with those without macrovesicular steatosis. They 
showed similar postoperative biochemistries, length of 
hospital stays, and 30-day mortality rates between the 
2 groups. They concluded that well-selected right-lobe 
grafts with up to 20% macrovesicular steatosis (without 
any evidence of steatohepatitis or inflammation) did not 
compromise graft function, and if adequate FLR in the 
donor was ensured, it was safe for the LLD.[25]

Minimal hepatic macrovesicular steatosis, that is, 
< 10% is generally deemed acceptable,[34] and donors 
with steatosis between 10% and 30% may be 
considered for donation based on FLR and feasibility 
of graft steatosis optimization. Prospective donors 
with steatohepatitis or > 30% macrovesicular steato
sis should not proceed with living liver donation until 
improvement has been demonstrated radiologically 
and/or histologically after undergoing a structured 
optimization program. A recent study showed that a 
combination of diet and exercise-based interventions 
could yield significant improvement and resolution of 

steatosis in up to 91.2% of potential LLD, with a 
reduction in steatosis by 21.2%.[34] Pharmacothera
peutic agents, such as GLP-1 receptor agonists and 
their combinations, may also be used to facilitate 
weight loss and improve hepatic steatosis; however, 
evidence for their use in this population remains under 
investigation.[35,36] These patients warrant continued 
risk stratification and follow-up post-donation at least 
as per the recommendation for the general population 
with MASLD.[37]

Non-invasive elastography-based tests, for example, 
VCTE (vibration-controlled transient elastography), 2D- 
SWE (2d shear wave elastography), MRI-PDFF (mag
netic resonance imaging proton density fat fraction), 
and MRE (magnetic resonance elastography), are 
being favored in lieu of liver biopsy for the evaluation 
of hepatic steatosis and fibrosis.[38–40] Elastography- 
based tests are still not fully capable of identifying the 
presence of steatohepatitis. As a result, in situations 
where non-invasive modalities reveal ambiguous or 
discordant results, biopsy (either of the FLR alone or 
both lobes as indicated) for histological confirmation of 
steatosis and exclusion of steatohepatitis is critical. A 
strategy of repeating elastography-based testing and/or 
biopsy following achievement of weight loss goals in 
potential living liver donors with hepatic steatosis is 
encouraged.[23]

Recommendations: While living liver donor BMI ≥ 18 
and < 25 kg/m2 is acceptable, higher BMI should not be 
the sole criterion for declining prospective donors.

Level of evidence: Moderate.
Grade of recommendation: Strong.
While initial assessment for steatosis using available 

and preferred imaging modalities as per local protocols 
is reasonable, any suspicious findings or discordance 
should warrant liver biopsy and histological estimation 
of steatosis and presence of steatohepatitis.

Level of evidence: Moderate.
Grade of recommendation: Moderate.
Hepatic macrovesicular steatosis < 10% is ideal for 

the living liver donation. We recommend that donors 
with macrovesicular steatosis between 10% and 30% 
be considered for donation based on the type of graft, 
future liver remnant, and feasibility of optimization of 
graft steatosis.

Level of evidence: Low.
Grade of recommendation: Strong.
Potential donors with hepatic steatosis > 30% and/or 

steatohepatitis should not be considered for upfront 
living liver donation, as this can be associated with 
progressive hepatic dysfunction and fibrosis in the 
donor. A combination of diet and exercise can be 
beneficial to render them suitable for safe donation, 
which needs to be documented with repeat imaging 
and/or histology after the interventions.

Level of evidence: Low.
Grade of recommendation: Strong.
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T A B L E  3 Review of literature on BMI, hepatic steatosis, and living liver donor safety

Author, year Study type Number of patients
Outcome/conclusions relevant to the 

question

Behrns et al., 
1998[18]

Retrospective single- 
center comparative study

135 divided into 3 groups (no steatosis; 
< 30%; ≥ 30%) for major hepatic resection

Moderate-to-severe hepatic steatosis may be 
associated with increased perioperative 
morbidity and mortality, and preoperative 
identification of steatosis warrants caution 
prior to major resection.

Hwang et al., 
2004[19]

Observational (non- 
comparative study)

9 donors (low-calorie balanced diet, aerobic 
exercise, and total abstinence from 
alcohol)

Showed both the safety and the feasibility of 
the reduction in steatosis.

Nakamuta et al., 
2005[20]

Prospective study 
(comparative study)

11 prospective donors (diet, exercise, and 
drug therapy with bezafibrate)

Safe donation possible; one of the donors 
could not donate because of the 
inadequate GRWR—volumetry should be 
assessed after weight reduction.

Yamamoto et al., 
2007[21]

Retrospective, single- 
center

263 living donors 
3 with MASH

One donor with MASH (30% steatosis, 
ballooning, and lobular inflammation) died. 
Donor safety is vital—to exclude the 
presence of MASH, a biopsy should be 
considered.

Oshita et al., 
2012[22]

Prospective study 
(comparative study)

N = 128 living liver donors, 
87 non-diet-treated donors, 
41 diet-treated donors with initial hepatic 

steatosis

Diet-treatment of living liver donors is feasible 
with regard to donor safety and recipient 
outcome when appropriately selected.

Choudhary et al., 
2015[23]

Prospective study (non- 
comparative study)

16 donors with aggressive lifestyle 
modification with diet and exercise

The second biopsy was done in all the donors 
except one and showed either reversal or 
improvement in steatosis. 

Uneventful recovery of donors.

Doyle et al., 
2016[24]

Retrospective, single- 
center

16 patients with hepatic steatosis ( > 10%) 
treated with a very low-calorie diet, 

53 non–diet-treated donors

Short course (at least 4 wk) of very-low- 
calorie diet is well tolerated and leads to 
rapid reduction in hepatic steatosis, with 
equivalent donor and recipient outcomes 
compared with non-diet-treated controls.

Bhangui et al., 
2020[25]

Retrospective single- 
center comparative study

623 right-lobe living donor transplants 
10%–20% steatosis (n = 92) 
< 10% steatosis (n = 531)

Well-selected right-lobe grafts (with adequate 
FLR in the donor, GRWR in the recipient) 
with up to 20% macrovesicular steatosis do 
not compromise graft function and are safe 
for the donor.

Chung et al., 
2020[26]

Retrospective single- 
center comparative study

109 living donors total 
7 donors with > 30% steatosis and BMI > 25 

educated about voluntary weight reduction 
of 5% body weight

Less number of donors as compared with the 
control group; however, safe donation was 
feasible after voluntary weight reduction of 
5% of body weight and maintenance for at 
least 8 wk.

Fujii et al., 2020[27] Retrospective single- 
center comparative study

30 donors total 
8 donors with diet, exercise therapy, and 

essential phospholipid

All 8 donors in the interventional arm could 
donate safely.

Yoon et al., 
2021[28]

Retrospective single- 
center comparative study

51—moderate HS (30%–50%); 97—no-HS 
(after matching)

Donation is safe in strictly selected donors 
with moderate HS (30%–50%) with an 
acceptable biochemical profile and rate of 
liver regeneration. Major determinants are 
living donor age, remnant liver volume, and 
degree of HS.

Pamecha et al., 
2022[29]

Retrospective single- 
center comparative study

13 donors with lifestyle modifications— 
smoking cessation, diet, exercise

Safe donation is feasible after a reduction in 
steatosis; however, it is not always 
achievable in all donors.

Yoon et al., 
2024[30]

Retrospective single- 
center comparative study

N = 1040 total, 
124 in the weight loss with diet and exercise 

matched to 124 in the control (non- 
steatosis group)

Improvement in steatosis with the intervention 
(diet and exercise) increases the donor 
pool safely.

Abbreviations: BMI, body mass index; GRWR, graft-to-recipient weight ratio; HS, hepatic steatosis; MASH, metabolic dysfunction–associated steatohepatitis.
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T A B L E  4 Review of medical considerations and contraindications pertaining to living liver donor safety

Author, year Study type Number of patients

Outcome/conclusions relevant to the 
question

Ridker et al., 
1995[41]

Genetic analysis of patients 
participating in the 
Physicians’ Health Study

14,916 Factor V mutation is associated with increased 
VTE risk.

Yanaga et al., 
1996[42]

Single-center, retrospective 451 Prior cardiac disease increases the risk of 
cardiac complications, post-hepatectomy 
liver failure, bile leaks, and mortality.

Lee et al., 1999[43] Single-center, retrospective 4315 Diabetes is a significant risk factor for major 
cardiac complications in individuals 
undergoing major noncardiac surgery.

Malone et al., 
2002[44]

Database study (NSQIP) of a 
single center (Veterans 
Affairs hospital)

5031 Diabetes is associated with an increased risk 
of surgical site infections.

Lo et al., 2003[45] Single-center, retrospective 54 total donors, 
29 antibody-positive hepatitis 

B core antigen (anti-HBc)

More deranged postoperative liver function 
tests in the core antibody group, but no 
difference in morbidity. Anti-HBc is not a 
contraindication for right-lobe liver donation.

Howell et al., 
2004[46]

Systematic review and meta- 
analysis

13,671 (meta-analysis) Hypertension is associated with increased 
perioperative cardiovascular risk.

Coppens et al., 
2006[47]

Prospective observational 
study

464 No difference in risk of VTE in carriers of 
prothrombin 20210A mutation, not 
considering major surgery.

Turley et al., 
2012[48]

Database study (NSQIP) 5706 Major hepatic resection with extended 
hepatectomy is associated with increased 
risk of VTE, as well as male gender, long 
operative time, older age, and preoperative 
mechanical ventilation.

Venkatesan et al., 
2017[49]

Database study of the United 
Kingdom Clinical Practice 
Research Datalink

251,567 In the population, elevated diastolic, not 
systolic, blood pressure was associated with 
increased mortality.

Henderson et al., 
2018[50]

Single-center, retrospective 49 multi-organ sequential 
donations

Acceptable donor risk associated with 
sequential solid organ-liver donation.

Clark et al., 2018[51] Prospective cohort study 94 adults with the ZZ 
phenotype of alpha-1- 
antitrypsin disease

The ZZ phenotype is associated with a high 
prevalence of clinically significant fibrosis 
and abnormal liver enzymes.

Wong et al., 
2019[52]

Single-center, retrospective 964 liver transplants, 461 anti- 
HBc positive

De novo hepatitis B infection after liver 
transplantation was rare when using 
hepatitis B core-positive liver grafts with 
entecavir monotherapy prophylaxis; Hep B 
Core Ab status did not impact outcomes.

Fischer et al., 
2020[53]

Single-center, retrospective 417 patients undergoing 
major hepatectomy (59 with 
diabetes)

Diabetes increases morbidity but not increase 
in mortality.

Nair et al., 2020[54] Single-center, retrospective 5 patients with liver donation 
after kidney donation

Liver donation after kidney donation is safe 
and well-tolerated from a kidney function 
standpoint.

Schulze et al., 
2022[55]

Single-center, retrospective 20 donors with sickle cell trait Consider sickle cell trait donors for living donor 
liver transplant in high-prevalence areas.

Jackson et al., 
2023[56]

Survey study 53 centers Variation in practice patterns of the medical 
evaluation of living liver donors in the United 
States highlights the need to develop 
evidence-based guidelines for evaluation 
and risk assessment.

Reddy et al., 
2024[57]

Survey study 51 centers VTE is uncommon after live donor 
hepatectomy, and there is significant 
variation across centers with regard to 
testing for prothrombotic conditions and use 
of perioperative prophylaxis.
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Medical considerations and 
contraindications

The presence of significant cardiac comorbidities, for 
example, ischemic heart disease, arrhythmias, valvular 
heart disease, and pulmonary hypertension, increases 
the risk of perioperative cardiac complications and 
noncardiac complications, such as bile leak, liver 
failure, and death in patients undergoing major hepatic 
resection (Table 4). Thus, potential living liver donors 
with significant cardiac comorbidity should be excluded.

Recommendation: Potential live liver donors with 
significant cardiac comorbidities, including ischemic 
heart disease, arrhythmias, valvular heart disease, 
and pulmonary hypertension, are at very high risk for 
perioperative cardiovascular complications; hence, we 
recommend that they should not be considered for live 
liver donation.

Level of evidence: High.
Grade of recommendation: Strong.
In 2021, 529 million people were living with 

diabetes worldwide, representing 6.1% of the global 
population. By 2050, this number is projected to 
increase to 1.31 billion.[59] While diabetes was 
previously deemed a contraindication to living liver 
donation, the increasing prevalence of diabetes has 
made the categorical exclusion of this sizable patient 
population practically difficult[60] (Table 4). Specific to 
hepatic resections, a meta-analysis by Li et al.[61]

showed that diabetes is associated with increased 
risk of postoperative infections, complications, and 
liver failure. While reaffirming increased morbidity, 
recent evidence has shown that there is no increased 
risk of mortality in diabetic LLD.[53] Carefully selected 
non-insulin-dependent diabetic LLD with well-con
trolled disease and no evidence of end-organ 
damage may be considered. Type 1 diabetes is an 
exclusion criterion for living liver donation.

Recommendation: Donor diabetes is a relative 
contraindication for live liver donation. Considering 
selected donors with well-controlled diabetes, without 
end-organ damage or other coexisting risk factors for 
donation, may be reasonable, after careful considera
tion of the future liver remnant and estimates of hepatic 
steatosis.

Level of evidence: Very low.
Grade of recommendation: Moderate.
Hypertension, though a recognized risk factor for 

perioperative cardiovascular risk, is not an absolute 
contraindication to LLD. This stance is consistent with 
practice patterns across LDLT programs (Table 4).[56]

Nevertheless, the presence of hypertension should 
prompt further cardiovascular risk stratification and 
evaluation for the presence of end-organ dysfunction, 
which may confer higher perioperative risk.

Recommendation: Uncontrolled hypertension 
( > 140/90 mm Hg) or hypertension associated with 
end-organ damage, for example, nephropathy, retinop
athy, etc., is a contraindication for living liver donation. 
Carefully selected donors with well-controlled hyper
tension, a normal echocardiogram, without end-organ 
damage and other cardiometabolic risk factors, for 
example, obesity, diabetes, and dyslipidemia, may be 
considered.

Level of evidence: Very low.
Grade of recommendation: Strong.
Although recommendations for the assessment of 

risk for donor-transmitted malignancies in deceased 
donor liver transplantation (DDLT) have been 
proposed,[62] definitive guidelines to living donors 
with a history of, or concurrent malignancies, is 
still debatable.[63] Experience from DDLT should 
be extended to living donors. A careful multidiscipli
nary assessment of donors with a previous history 
of treated malignancy should be performed, and 
in addition to considering risk of transmission, 
factors such as primary site of prior malignancy, 
burden of disease, and risk of recurrence should be 
considered.

Recommendations: Active or incompletely treated 
malignancies are absolute contraindications for live 
liver donation.

Level of evidence: Very low.
Grade of recommendation: Moderate.
Donors with a previous history of treated malignancy 

may be carefully considered on a case-by-case basis 
after considering the primary site, burden of malig
nancy, and risk of recurrence.

Level of evidence: Very low.
Grade of recommendation: Strong.

T A B L E  4 .  (continued)

Author, year Study type Number of patients

Outcome/conclusions relevant to the 
question

Lee et al., 2025[58] Single-center, retrospective 1421 living donor candidates Incidence of protein C and protein S deficiency 
was 04% and 1.7%, respectively. 

None of the donors experienced thrombotic 
complications; 3 recipients had thrombotic 
complications not directly associated with 
donor thrombophilia.

Abbreviations: NSQIP, National Surgical Quality Improvement Program; VTE, venous thromboembolism.
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A prior history of non-liver solid organ donation 
should not exclude a potential living liver donor 
(Table 4). The limited literature on living liver donation 
after prior organ donation is predominantly in left lobe 
or left lateral segment donors, with some groups 
advocating that this approach minimizes donor risk 
and is preferred when a graft-to-recipient weight ratio 
of > 0.6 can be achieved.[54] In a case series of 5 live 
liver donations after kidney donation, none of the LLD 
experienced acute or chronic kidney injury post-liver 
donation, suggesting safety.[54] In another cohort study 
of multi-organ sequential donation (including kidney- 
then-liver and lung-then-liver donation), Henderson 
et al.[50] demonstrated no intraoperative complications 
and only 2 (4%) liver-related complications. The median 
time interval between donations ranged between 3.7 
and 4.5 years in these studies.[50,54] While these studies 
highlight the safety of living liver donation after prior 
kidney or lung donation, careful selection may yield 
similar favorable outcomes in individuals who previ
ously donated another solid organ, for example, the 
uterus or part of the pancreas. Center protocols 
regarding the interval between 2 solid organ donations 
vary; an interval of at least 1–2 years has generally 
been practiced.[54,64]

Recommendation: Living liver donation after prior 
non-liver solid organ donation is not an absolute 
contraindication.

Level of evidence: Low.
Grade of recommendation: Moderate.
Bleeding is among the greatest risks to the LLD, 

particularly at a deeper plane of transection near the 
middle hepatic vein.[65] In addition to technical strate
gies for controlling inflow and reducing this risk during 
the donor procedure, specific characteristics of the 
donor that may increase perioperative clotting should 
be considered. Indeed, the overall risk of venous 
thromboembolism (VTE) after hepatectomy is 
2.9%.[48] Donor thrombophilia, in fact, may increase 
perioperative risks for both donor and recipient, and its 
incidence should not be overlooked. In a recent series 
of 1421 living donors, the deficits of Protein C and 
Protein S were 0.4% and 1.6% respectively.[58] Cur
rently, there is no standardized protocol for coagulabil
ity testing across centers; however, for particular 
clinical situations, such as cases in which the donor is 
a first-degree relative of a recipient with Budd–Chiari 
syndrome or other procoagulant state, has prior 
miscarriages, or has a history of VTE, detailed testing 
of the donor is pertinent. Epidemiological considera
tions, as well as a personal and familial history of 
clotting or bleeding disorders, should be taken into 
account to identify which conditions should be tested 
during donor workup.

Recommendation: Genetic conditions such as 
bleeding and clotting disorders are contraindications 
to living liver donation.

Level of evidence: Low.
Grade of recommendation: Strong.
With the advent of direct-acting antiviral therapies, 

hepatitis C virus (HCV) Ab-positive donors are being 
more readily utilized, with excellent outcomes, in 
deceased donor liver transplantation.[66] While recipi
ents of HCV-positive organs from living donors can 
conceptually be cured, the risks of hepatectomy to the 
donor with HCV, particularly active HCV with positive 
ribonucleic acid (RNA) polymerase chain reaction 
(PCR), are not fully known. Specifically, there are 
legitimate concerns regarding the presence and degree 
of underlying inflammation and fibrosis and the chance 
for future development of hepatocellular cancer, 
although there is no strong data supporting this. Few 
published case reports suggest that HCV Ab-positive, 
RNA PCR negative may donate safely.[67–70] Donation 
of a left lateral segment from a parent (HCV Ab- 
positive, RNA PCR negative) to a child in the setting of 
acute liver failure may be considered. Individuals with 
prior HCV infection (anti-HCV positive by HCV RNA 
negative) may be considered on a case-by-case basis 
after careful review of liver disease (inflammation and 
fibrosis).

Given the similar scarcity of donor safety data, as 
well as recipient outcomes data, live liver donation 
from hepatitis B surface antigen (HBsAg) positive LLD 
is also not recommended. Isolated hepatitis B core Ab 
(anti-HBc) positivity in the absence of HBsAg positiv
ity, with anti-HBs antigen positivity, is present in 
0.4%–1.7% of blood donors in low-prevalence areas 
and up to 10%–20% in endemic regions.[71,72] Isolated 
anti-HBc can occur in 1 of 5 settings: (1) during the 
window period of an acute hepatitis B infection; (2) 
when anti-HBs antigen levels have fallen to 
undetectable levels years after recovery from acute 
hepatitis B; (3) when HBsAg titers fall below the 
threshold level of detection in chronic hepatitis B; (4) 
in the presence of HBsAg mutations leading to false- 
negative HBsAg results; and (5) false-positive anti- 
HBc. To delineate the risk of infection and associated 
underlying liver injury, further evaluation with hepatitis 
B (HBV) deoxyribonucleic acid (DNA) polymerase 
chain reaction (PCR), liver function tests, and elas
tography with or without liver biopsy should be 
considered. No significant differences in morbidity or 
mortality are seen in living liver donors with isolated 
anti-HBc, although worse derangement of liver func
tion tests may be seen initially (Table 4).[45]

Recommendations: We do not recommend consid
ering donors with active HCV infection.

Level of evidence: Very low.
Grade of recommendation: Strong.
We do not recommend HBsAg-positive donors for 

living liver donation.
Level of evidence: Very low.
Grade of recommendation: Strong.
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HBV-core Ab+ (and HBsAg−) potential living liver 
donors should undergo further testing to evaluate for 
chronic infection and underlying inflammation/ 
fibrosis via HBV DNA, liver biochemistries, liver function 
tests, +/− elastography, and/or liver biopsy prior to 
donation.

Level of evidence: Moderate.
Grade of recommendation: Strong.
A thorough surgical, family, and allergy history is 

required as part of the LLD evaluation to assess for 
aspects that may increase donor risk. A family history 
of malignancy, premature coronary artery disease, 
liver disease, or genetic disorders should trigger 
appropriate testing and counseling of prospective live 
liver donors. In addition, a medication history should 
be taken to identify potentially hepatotoxic drugs and 
drugs with addictive potential. With respect to surgical 
history, a previous history of abdominal surgery 
should not preclude living liver donation. While 
concerns may arise with respect to scar tissue and 
associated surgical complexity, a prior report did not 
demonstrate any difference in operative time, blood 
loss, length of stay, or donor-related complications in 
patients with previous upper abdominal surgery 
versus those without.[73]

Recommendation: Donor hepatectomy after prior 
intra-abdominal surgery is reasonable.

Level of evidence: Moderate.
Grade of recommendation: Moderate.

Question 2: What is the appropriate 
medical and surgical workup for donors?

Liver function and procoagulant workup

Initial laboratory screening of the potential living donor 
should include liver tests, standard biochemistry, basic 
coagulation tests such as prothrombin time/interna
tional normalized ratio (PT/INR) and activated partial 
thromboplastin time (APTT), hemoglobin A1c (HbA1c), 
thyroid-stimulating hormone (TSH), viral serology [hep
atitis B, hepatitis C, and human immunodeficiency virus 
(HIV)].[4,7,74–76] Center-specific evaluations for special 
infectious diseases based on epidemiology and history 
of travel should be considered; however, they are 
outside the scope of these consensus guidelines. ABO 
incompatibility should be discussed with the potential 
donor and the recipient in order to decide whether or 
not the donation process should be pursued. Additional 
screening for procoagulant status should be performed 
as needed, especially in family donors of recipients with 
procoagulant states and based on other center-specific 
protocols. Known risk factors include Protein C and S 
deficiencies, ATIII, Factor V, and von Willebrand Factor 

deficiencies. Further testing for glucose-6-phosphate 
dehydrogenase (G6PD) and additional genetic screen
ing (such as prothrombin mutation G20210A) may be 
indicated on a case-by-case basis. The significance of 
procoagulant status in the context of living liver 
donation regarding donor safety is yet to be defined. 
Collaboration with hematologists is encouraged to 
exclude a contraindication to donation.

Recommendation: We recommend ABO blood 
grouping, liver function tests, standard biochemistries, 
basic coagulation tests, HbA1c, TSH, HIV, and serol
ogies for viral hepatitis for the initial donor screening.

Level of evidence: Low.
Grade of recommendation: Strong.

Anatomical considerations and safe remnant

Anatomical evaluation of a potential LLD requires 
careful analysis of the relevant radiological imaging, 
as part of the assessment of both safety and feasibility, 
to prevent post-hepatectomy liver failure, biliary inju
ries, and vascular complications (Table 5). Computed 
tomography (CT) and magnetic resonance imaging 
(MRI) are largely accepted as the modalities of choice 
for the vascular and biliary assessment, 
respectively.[77,79] Volumes can be calculated with 
dedicated software from both the imaging sources, 
and segmentation techniques can be adopted to obtain 
3D models to further improve preoperative planning; 
however, robust evidence on whether it improves 
outcomes remains limited. An FLR below 30% is 
considered a risk of postoperative major complications; 
therefore, it is discouraged.[75,80] Similarly, the presence 
of anatomical variations that impact adequate blood 
supply to the FLR and venous outflow should be 
considered contraindications to donor acceptance. 
Anatomical variations of the biliary tree that increase 
the risk of future liver remnant drainage must also be 
closely assessed. Finally, while it has been suggested 
that the left liver may be considered the graft of choice 
in terms of donor safety [provided it satisfies the lower 
limit of a safe graft-to-recipient body weight ratio 
(GRBWR)], there remains a lack of consensus. A 
number of centers globally are continuing to perform 
the right donor hepatectomy in pursuit of balancing risk 
and benefit for both the donor and recipient.

Recommendations: Data from computed tomogra
phy (CT) scan and magnetic resonance imaging (MRI) 
should be combined for the final decision on donation 
suitability with respect to anatomy. Tools for 3- 
dimensional reconstruction may be helpful to enhance 
preoperative planning.

Level of evidence: Very low.
Grade of recommendation: Strong.
We recommend that the lower limit of the ratio of the 

remnant liver volume to total liver volume (RLV/TLV) 
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should be 30% since RLV/TLV < 30% is significantly 
associated with increased overall donor morbidity.

Level of evidence: Low.
Grade of recommendation: Strong.
Presence of vascular variants consistently limiting 

blood supply or outflow in the donor FLR are absolute 
contraindications for donor acceptance.

Level of evidence: Low.
Grade of recommendation: Strong.

Question 3: What is the appropriate 
psychosocial workup for donors?

Timing and team

Timely psychosocial evaluation by professionals with 
experience in the assessment of LLD is critical for 
donor safety (Table 6). Early psychosocial assessment 
is beneficial in individuals who appear to have 
conditions that may preclude their acting as a donor, 
such as those with significant psychiatric, cognitive, or 
substance use disorders. Although the majority of 
centers routinely assess social support, motivation for 
donation, donor/recipient relationship, and history of 
substance abuse as part of the evaluation, the mental 
health workup is not standardized.[7,87,91] LLD psycho
social evaluation tools have been developed to help 
with assessment and standardized communication of 
psychosocial risk to prospective donors,[85,88] yet 
validated tools are rarely used, and this remains an 
area needing further investigation.[91]

Recommendations: Early psychosocial assessment 
is beneficial before subjecting individuals to a workup if 
they appear to have significant psychiatric, cognitive, or 
substance use disorders, which would preclude their 
acting as a donor.

Quality of evidence: Low.
Strength of recommendation: Strong.
Psychosocial professionals with experience in the 

assessment of LLD should be involved in the psycho
social workup. The discipline of the professional(s) 
within a given team may vary depending on local 
resources.

Quality of evidence: Low.
Strength of recommendation: Strong.

Underlying conditions

There is substantial variability in the acceptance 
patterns of donors with psychiatric risk factors and 
substance use history (Table 6).[7,91] Voluntary, 
informed consent is a fundamental ethical and legal 
principle for capable adults undergoing elective proce
dures. Donors should be cognitively intact to provide 
informed consent and manage their postoperative 
state. Potential donors outside standard criteria [eg, 
donation in an emergency situation; donors in young 
adulthood (age ≤ 18); prior donors; donors with prior 
mental illness; donors with dependent or problematic 
substance use] should be assessed for realistic expect
ations about increased risks. Active, uncontrolled 
psychiatric ailments, as well as dependent or problem
atic active substance use, are contraindications to liver 
donation.

T A B L E  5 Review of anatomical considerations and safe remnant pertaining to living liver donor safety

Author, year Study type Number of patients Outcome/conclusions relevant to the question

Akamatsu and 
Kokudo, 2016[75]

Single-center, retrospective 
study

462 For donor safety, the left liver is the first choice, 
provided that it satisfies the lower limit.

Hecht et al., 2019[77] Review N/A Biliary complications from unsuspected variant biliary 
anatomy occur in ~15%–30% of transplants, 
increasing risk to both donors and recipients.

Zuckerman et al., 
2021[78]

Single-center, retrospective 
study

604 living donors 
28 FLR ≤ 30% matched 

1:2

A calculated FLR between 28% and 30% is not a sole 
criterion for precluding living liver donation.

Borhani et al., 2021[79] Review N/A 88% of centers use a combination of CT and MRI for 
the evaluation of liver donors. 

MRI is the mainstay modality for evaluation of the liver 
parenchyma, veins, and biliary tree.

Kim et al., 2023[80] Meta-analysis 1935 FLR > 30 is associated with reduced overall 
morbidity.

Raptis et al., 2024[81] Case-control study from a 
prospective registry

3448 Robotic approach for donor hepatectomy is 
associated with a lower incidence of overall 
morbidity.

Abbreviation: FLR, functional liver remnant.
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Recommendations: We recommend that active, 
uncontrolled psychiatric ailments, which are associated 
with challenges in obtaining informed consent and/or 
could be worsened by a surgical donation or a poor 
outcome in either donor or recipient, should preclude 
live liver donation. Where possible, any such condition 
should be treated, consistent with ethical and legal 
norms, and followed by a stabilization period before 
further consideration is given to donation.

Quality of evidence: Low.
Strength of recommendation: Strong.

Donors should be cognitively intact enough to 
provide informed consent and be able to successfully 
manage the postoperative state.

Quality of evidence: Low.
Strength of recommendation: Strong.
We recommend that dependent or problematic 

active substance use be treated as a contraindication 
to living liver donation. If a potential donor has a known 
history of substance use disorder, there must be an 
assessment and a period of sustained abstinence 
before consideration of donation.

T A B L E  6 Review of psychosocial workup for living liver donor safety

Author, year Study type Number of patients
Outcome/conclusions relevant to the 

question

Abdullah et al., 
2007[82]

Single-center analysis 327 potential living related donors and 
136 potential recipients

6.8% of donor candidates are ineligible for 
donation due to psychosocial reasons.

Reichman et al., 
2010[83]

Interviews 29 potential anonymous liver donors 
assessed at UHN in Toronto. 

Of the 12 accepted, 4 were directed, 
and the remaining were non-directed

All accepted anonymous donors showed 
a significant history of altruistic activity, 
including acting as blood donors, bone 
marrow registrants, and volunteers at 
both a local and international level.

Marsh et al., 
2014[84]

Single-center prospective 
study

19 altruistic kidney donors and 20 
controls

Functional imaging of the brain notes 
differences (amygdala volume and 
responsiveness) as to why some people 
may want to be altruistic donors.

Iacoviello et al., 
2015[85]

Literature review and 
assessment tool 
development

4 raters trained using live donor 
assessment tools, 

99 psychosocial evaluations

The live donor assessment tool had good 
internal consistency, inter-rater 
reliability, and showed signs of validity.

Nishimura et al., 
2016[86]

Nationwide survey in 
Japan

Survey of 89 kidney and 30 liver 
transplant programs in Japan 
involved in living donor 
transplantation

83% of responding living donor liver 
programs in Japan include psychiatrists 
in standard post-donation follow-up.

Massey et al., 
2018[87]

Systematic review and 
assessment tool 
development

N/A The EPAT tool attempts to standardize 
psychosocial screening with the aim of 
ensuring no psychosocial issues are 
overlooked.

Soin et al., 2019[7] Survey study of living 
donor liver transplant 
centers worldwide

24 centers with 19,009 living donor liver 
transplants

58% of centers accepted donors with a 
history of alcohol abuse. 

0% accepted donors with active 
psychiatric illness. 

50% accepted donors with psychiatric 
illness in remission.

Kook et al., 2019[88] Multicenter prospective 
study

4 centers with 386 living donor 
evaluations (both kidney and liver)

The living donor assessment tool had 
good reliability between raters and 
predicted the outcome of the 
psychosocial evaluation across centers.

Goldaracena et al., 
2019[89]

Interviews 50 anonymous live liver donors Outcomes for anonymous donation are 
excellent with rigorous protocols.

Kasiske et al., 
2021[90]

Registry analysis 398 consecutive living liver donor 
candidates from 6 US centers

The rate of decline for psychosocial 
reasons ranges from 0% to 30% across 
programs.

Zimbrean et al., 
2024[91]

Survey study of living 
donor liver transplant 
centers in the United 
States

33 centers Psychosocial evaluation of donors is a 
multidisciplinary process. Mental health 
workup and follow-up are not 
standardized.

Abbreviations: EPAT, European Platform on Ethical, Legal, and Psychosocial Aspects of Organ Transplantation—ELPAT Living Organ Donor Psychosocial 
Assessment Tool; UHN, University Health Network.

PREOPERATIVE SAFETY IN LIVING LIVER DONORS | 1061

© 2026 American Association for the Study of Liver Diseases. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article prohibited.



Quality of evidence: Low.
Strength of recommendation: Strong.

Non-directed, paired, and anonymous 
directed donors

Living liver donors should be assessed to ensure that 
their motivation for donation is altruistic (Table 6). Prior 
reports have noted that the majority of anonymous 
donors demonstrate a history of altruism.[83,89] In the 
case of non-directed, paired, and anonymous donors, 
candidates should have realistic expectations about 
future meeting or relationships with their potential 
recipient, disruption of chains before completion (one 
paired exchange going through and the other stalled 
due to the donor or recipient not being medically fit), 
and the possibility that claims in social media and public 
appeals may be untrue.

Recommendations: We recommend that particular 
attention be paid to ensure that the motivation for 
donation is altruistic. The donor should have realistic 
expectations about any future meeting or 
relationship.

Quality of evidence: Moderate.
Strength of recommendation: Strong.
Donors involved in a paired exchange should 

understand the chain, including the possibility of 
disruption of the chain prior to completion.

Quality of evidence: Low.
Strength of recommendation: Strong.
Anonymous directed donors should have realistic 

expectations with regard to future relationships with the 
recipient and the accuracy of the statements made in 
public appeals.

Quality of evidence: Moderate.
Strength of recommendation: Strong.

Urgent living donor workups for acute liver 
failure

The use of urgent living liver donors is clinically 
recognized to bring additional psychosocial safety 
challenges, but there has been little systematic 
study in this area, with much of the research 
evidence focusing on recipient rather than donor 
outcomes.[92–94] Ideally, candidates for urgent dona
tion should have a psychosocial assessment and 
longitudinal follow-up. Particular attention needs to 
be paid to issues related to informed consent, 
ensuring that donation is voluntary (not unduly 
driven by emotions or coerced). The prospective 
donor should also be informed about the availability 
of a donor advocate in case he/she want to seek an 
independent opinion or clarification regarding the 
donation process.

FUTURE DIRECTIONS

There has been substantial progress in understanding 
the preoperative medical, surgical, and psychosocial 
evaluation of potential living liver donors in efforts to 
optimize donor safety. Despite this, however, the 
majority of available literature is limited to retrospective 
single-center or observational studies. The develop
ment and ongoing enrollment in large, well-designed 
registries such as the International LDLT Registry will 
allow for understanding variation in preoperative 
practice patterns and perhaps the development of 
predictive models for donor selection and recipient 
matching. The advent of emerging pharmacotherapeu
tics such as GLP-1 agonists, as well as developments 
in our understanding of hepatic steatosis and regener
ation, affords opportunities for learning about the role of 
these medications in living donor candidates. In 
addition, regional and center-specific variability in donor 
assessment with regard to bleeding and prothrombotic 
risk are topics that require further investigation not only 
as they pertain to donor safety, but also associated 
recipient risk.

CONCLUSIONS

Careful donor selection after a detailed assessment is 
the first, and probably most important step, in ensuring 
a live living donor's safety. This report presents the 
recommendations regarding medical considerations, 
surgical assessment, and psychosocial workup of the 
LLD in the preoperative period. Multidisciplinary 
engagement is critical to ensure a detailed evaluation. 
Though worldwide practices or protocols may vary, 
certain essential elements need to be assessed before 
accepting a donor for live liver donation, and these 
have been detailed in this report.
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