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Abstract
BACKGROUND 
Few studies have evaluated the frequency of and the reasons behind the refusal of 
listing liver transplantation candidates.

AIM 
To assess the ineligibility rate for liver transplantation and its motivations.

METHODS 
A single-center retrospective study was conducted on adult patients which 
entailed a formal multidisciplinary assessment for liver transplantation eligibility. 
The predictors for listing were evaluated using multivariable logistic regression.

RESULTS 
In our center, 314 patients underwent multidisciplinary work-up before liver 
transplantation enlisting over a three-year period. The most frequent reasons for 
transplant evaluation were decompensated cirrhosis (51.6%) and hepatocellular 
carcinoma (35.7%). The non-listing rate was 53.8% and the transplant rate was 
34.4% for the whole cohort. Two hundred and five motivations for ineligibility 
were collected. The most common contraindications were psychological (9.3%), 
cardiovascular (6.8%), and surgical (5.9%). Inappropriate or premature referral 
accounted for 76 (37.1%) cases. On multivariable analysis, a referral from another 
hospital (OR: 2.113; 95%CI: 1.259–3.548) served as an independent predictor of 
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non-listing.

CONCLUSION 
A non-listing decision occurred in half of our cohort and was based on an inappropriate or premature referral in 
one case out of three. The referral from another hospital was taken as a strong predictor of non-listing.
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©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Because of organ shortage and the need to optimize graft survival, patient candidates for liver transplantation must 
undergo an intensive multidisciplinary work-up to determine their suitability for registration on the waitlist. Few studies 
have evaluated the ineligibility rate for liver transplantation and its motivations. In this single-center, retrospective cohort 
study, the observed non-listing rate was 53.8% and about one out of three non-listing reasons was an inappropriate or 
premature referral. The external referral was a predictor of non-listing, so the betterment of the education and the training of 
referring physicians is recommended.
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INTRODUCTION
Because of organ shortage and the need to optimize graft survival, patient candidates for liver transplantation must 
undergo an intensive multidisciplinary work-up to determine their suitability for registration on the waitlist[1]. The 
primary purpose of the evaluation process is to select candidates with a projected 5-year post-transplant survival rate of 
more than 50%[2]. The American Association for the Study of Liver Diseases guidelines[3] consider the following medical 
and non-medical non-listing reasons for liver transplantation: A Model for End-stage Liver Disease (MELD) Score < 15 
(without other exceptions)[4], severe cardiac or pulmonary disease[5,6], Acquired Immuno-Deficiency Syndrome[7], 
ongoing alcohol or illicit substance abuse[8], hepatocellular carcinoma (HCC) with metastatic spread[9], uncontrolled 
sepsis[10], anatomic abnormality that precludes liver transplantation[11], intrahepatic cholangiocarcinoma[12], extra-
hepatic malignancy[13], acute liver failure (ALF) with sustained intracranial hypertension[14], hemangiosarcoma[15], 
persistent noncompliance or the lack of an adequate social support system[16,17]. Few studies have evaluated the 
ineligibility rate for liver transplantation and its motivations. This study aims to assess the ineligibility rate for liver 
transplantation and its motivations among potential candidates for liver transplantation.

MATERIALS AND METHODS
This is a retrospective cohort study that has been conducted at Fondazione Policlinico Universitario A. Gemelli IRCCS 
(Rome, Italy). All adult patients with liver diseases who were referred for a formal multidisciplinary assessment of 
eligibility for liver transplantation from 1 January 2015 to 31 December 2017 were included in the study. The primary 
outcome was the percentage of evaluations that resulted in non-listing for liver transplantation (non-listing rate).

Our transplant center is included in the transplant program of the Lazio region; according to the program’s rules[18], 
only patients with a MELD sodium (MELD Na) score ≥ 15[19] or with the HCC within the up-to-7 criteria[20] are eligible 
for liver transplant waitlist. Moreover, our transplant center serves as a referral center for patients in the Abruzzo and 
Molise regions in a “hub-and-spoke” network. Hence, we admit a high percentage of patients who are referred from 
other hospitals (approximately 30%).

All patients were identified from a clinical referral database that contains information on all patients who are referred 
for liver transplant evaluation. We collected demographic and baseline clinical data on patients who were waitlisted and 
non-waitlisted for liver transplantation during the study period. In patients who suffered from more than one disease 
that led to liver dysfunction, we considered all possible components. In patients with more than one reason behind non-
listing, we recorded all the non-listing reasons. The reasons behind the non-listing of patients were categorized as follows: 
Contraindications, incorrect indication, patient decision, and complications during the evaluation process.

Multidisciplinary evaluation process
The evaluation work-up was carried out on either an outpatient or an inpatient basis, according to the patient’s clinical 
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conditions. All patients underwent an evaluation of their complete medical history and physical examination, including 
risk-appropriate cardiopulmonary evaluation. Laboratory work-up included the following: Complete blood count, 
coagulation tests, blood chemistry, ABO-Rh blood group determination, tumor markers, thyroid function, serologic tests 
for hepatitis A virus (HAV), hepatitis B virus (HBV), hepatitis C virus (HCV), human immunodeficiency virus (HIV), cyt-
omegalovirus, Epstein-Barr virus, Herpes-simplex virus, Herpes-zoster virus, Syphilis, Toxoplasma, Rubella, molecular 
HBV-DNA, and HCV-RNA assays, both tuberculin skin test and QuantiFERON test for latent tuberculosis infection and 
both bacterial and fungal culture on blood, urine, stool and throat swab.

The cardiovascular work-up included electrocardiography, echocardiography, exercise or pharmacologic stress 
myocardial perfusion imaging by single-photon emission computed tomography (CT), followed by coronary angio-
graphy if it was indicated. Respiratory work-up included acid-base-balance, spirometry, and pulmonary artery systolic 
pressure estimation by echocardiography. The patients underwent total body CT scan with contrast medium to assess the 
anatomical variants of abdominal vessels, the possible presence of arcuate ligament syndrome, the possible presence and 
staging of portal vein thrombosis, the diagnosis and staging of HCC, and the search for lesions or occult abscesses in 
other districts. They also underwent portal vein Doppler ultrasound, supra-aortic vessels and vascular access Doppler 
ultrasound, electroencephalogram, gastroscopy, and colonoscopy if their age was more than 50 years. The nutritional 
consultant and the dietitian carried out nutritional assessment and education. Additionally, the women underwent a 
Papanicolaou smear screening test, transvaginal echography, and mammography, while the men underwent a prostate-
specific antigen screening test. All patients underwent alcohol disorder evaluation conducted by a dedicated consultant 
(Addolorato G) and assessment by a dedicated psychologist (Calia R); subsequent psychiatric consultation was per-
formed on a case-to-case basis. The dental evaluation included digital panoramic radiography, visits, and extractions if 
they were needed. In conclusion, patients underwent anesthesia and surgical assessment.

Patients with a diagnosis of ALF[21] were evaluated according to an accelerated protocol for possible listing in case of 
the urgent need for transplantation (status 1, according to the United Network for Organ Sharing). The accelerated 
protocol includes only a recapitulation of medical history and physical examination, complete blood count, coagulation 
tests, blood chemistry, ABO-Rh blood group determination, serologic tests for HAV, HBV, HCV, HIV, Cytomegalovirus, 
Epstein-Barr Virus, hepatitis E virus, electrocardiography, echocardiography, urgent cardiology consultation, and total 
body CT scan with a contrast medium.

Statistical analysis
Continuous data were expressed by mean ± SD and categorical data were expressed by frequencies and percentages. 
Independent samples student’s t-test and χ2 test were used for group comparisons wherever it was appropriate. 
Multivariable logistic regression was used to evaluate the predictors for listing. The differences were reported as statist-
ically significant if the P value was less than 0.05. Statistical analysis was performed using SPSS version 17.0 (SPSS Inc., 
Chicago, IL).

RESULTS
In the 2015–2017 timeframe, 327 adult patients were referred to our center for liver transplant evaluation. Most patients 
(75%) were male and their mean age was 54.6 years. Since for 13 of the patients, a listing decision had not yet been taken 
as of 31 December 2017, our study cohort included 314 patients for whom the evaluation process for being registered in 
the liver transplantation waitlist was completed (Table 1). The most common reason behind the indication of listing was 
decompensated cirrhosis in 162 (51.6%) patients, followed by HCC in 112 (35.7%) patients, confirmed or suspected to be 
ALF in 34 (10.8%) patients, and other indications in 6 (1.9%) patients (5 patients for polycystic liver disease and 1 patient 
for portal hypertensive biliopathy). Most patients (87.3%) had liver cirrhosis; the most common etiologies were alcoholic 
liver disease (41.4%), HCV (22.3%), and non-alcoholic steatohepatitis (13.7%). Other etiologies are described in Table 2.

Among the 314 evaluated patients, 145 (46.2%) patients were listed. Their final outcome was transplantation in 108 
(34.4%) patients, still on the waitlist as of 31 December 2017 in 21 (6.7%) patients, and delisting in 16 (5.1%) patients (9 
patients because of complications during waitlist, 3 because of HCC progression, 2 because of non-compliance and 2 after 
liver function improvement). In 169 patients, the decision to non-listing for the 2015–2017 period was made and, hence, 
the non-listing rate was 53.8% in our cohort.

Table 3 reports the reasons behind non-listing. The presence of contraindications accounted for 44.4% of the non-listing 
reasons; in particular, liver transplant contraindications were more frequently psychological (9.3%), cardiovascular 
(6.8%), and surgical (5.9%). An inappropriate or premature referral summed up for 37.1% of non-listing reasons and 
included 16.1% of cases where the patient had a low MELD Na score (below < 15), 10.2% of cases of recovery after conser-
vative management for confirmed or suspected ALF and 7.8% cases of HCC beyond the up-to-7 criteria that were not 
amenable for downstaging. Moreover, there were 7.8% of cases where patients refused transplantation, 2.9% where 
people chose another center, and 1.5% where patients lost to follow-up. Finally, 6.3% of patients developed complications 
during the evaluation process and subsequently died. In 30 patients, there was more than one reason behind non-listing. 
Hence, we recorded 205 non-listing reasons out of our cohort of 169 patients.

According to patient features between the listed and non-listed patients (Table 2), we showed that male sex, the 
presence of HCC, past-HBV infection, and the presence of TIPS were significantly more frequent in patients who were 
listed, while a working diagnosis of confirmed or suspected ALF or a referral from another hospital were significantly 
more frequent in patients who were non-listed. In the multivariable analysis (Table 4), only the referral from another 
hospital (OR: 2.113; 95%CI: 1.259–3.548) and past HBV infection (OR: 0.373; 95%CI: 0.164–0.852) were confirmed to be 
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Table 1 Adult patients evaluated for liver transplantation by year

2015 2016 2017 2015-2017

Non listed 29 60 80 169 (53.8%)

On waitlist (on 31/12)1 17 28 21 21 (6.7%)

Drop-out from waitlist 5 5 6 16 (5.1%)

Transplanted 30 36 42 108 (34.4%)

Total (column) 81 129 149 314

1These data were provided only to illustrate the distribution of patients in the individual years of the study. For the final calculation of the three-year study 
period, only those patients who were on the active waitlist as of 31 December 2017 were considered.

Table 2 Clinical features of patients

All patients (n = 314) Listed (n = 145) Non-listed (n = 169) P value

Age (yr) 54.6 ± 11.5 54.4 ± 10.1 54.7 ± 12.6 NS

Male sex 236 (75.1%) 118 (81.4%) 118 (69.8%) 0.018

Alcohol 130 (41.4%) 61 (42.1%) 69 (40.8%) NS

HCC 112 (35.7%) 63 (43.4%) 49 (29%) 0.008

Active HBV 35 (11.1%) 19 (13.1%) 16 (9.5%) NS

Past HBV 32 (10.2%) 22 (15.2%) 10 (5.9%) 0.007

HCV 70 (22.3%) 36 (24.8%) 34 (20.1%) NS

PBC/PSC 23 (7.3%) 15 (10.3%) 8 (4.7%) NS

Autoimmune 9 (2.9%) 3 (2.1%) 6 (3.6%) NS

Non-Alcoholic Steatohepatitis 43 (13.7%) 25 (17.2%) 18 (10.6%) NS

Other indications1 27 (8.6%) 14 (9.6%) 13 (7.7%) NS

Confirmed or suspected ALF2 34 (10.8%) 8 (5.5%) 26 (15.3%) 0.011

Portal vein thrombosis 52 (16.6%) 28 (19.3%) 24 (14.2%) NS

TIPS 20 (6.4%) 14 (9.7%) 6 (3.6%) 0.027

Referred from another hospital 102 (32.5%) 33 (22.8%) 69 (40.8%) 0.001

1Include 6 hepatitis D virus coinfection, 5 polycystic liver disease, 3 re-transplantation, 3 iron overload, 2 secondary biliary cirrhosis, 2 Budd-Chiari 
Syndrome, 2 Alagille Syndrome, 1 Caroli Syndrome, 1 Wilson disease, 1 drug-induced liver disease, 1 portal hypertensive biliopathy.
2Include: 10 drug-related, 6 indeterminate, 5 hepatitis B virus, 4 hepatitis A virus, 2 hepatitis E virus, 2 iatrogenic, 1 autoimmune, 1 malignant infiltration, 1 
amanita phalloides, 1 Hemolysis Elevated Liver enzymes and Low Platelet count syndrome, 1 acute hepatic artery thrombosis.
Data has been presented as the number of patients (%) or mean ± SD. Analysis has been conducted by either a χ2 test or independent samples student’s t-
test. HCC: Hepatocellular carcinoma; HBV: Hepatitis B virus; HCV: Hepatitis C virus; PBC: Primary biliary cholangitis; PSC: Primary sclerosing 
cholangitis; ALF: Acute liver failure; TIPS: Transjugular intrahepatic portosystemic shun; NS: Not significant.

significant predictors of non-listing and listing, respectively.

DISCUSSION
In this study, the observed non-listing rate was 53.8%. Few studies have evaluated the frequency of and the reasons 
behind a candidate’s refusal to enlist for liver transplantation. A single-center retrospective cohort study on 309 adult 
patients, evaluated in Singapore in the 1990–2001 timeframe, reported a non-listing rate of 65.7%[22]. The transplant 
center of Pisa (Italy), by adopting a step-by-step approach (preemptive evaluation, preliminary evaluation, and complete 
evaluation), obtained a non-listing rate of 73.7% in the 1996–2004 timeframe[23]. Another single-center retrospective 
cohort study among 314 adult patients completely evaluated in the British Columbia transplant center, Canada, in the 
1997–2001 timeframe reported a non-listing rate of 46.8%[24]. The non-listing rate of Mayo Clinic (United States) in 2005, 
after the institution of the MELD scoring system for organ allocation, was found to be 53.1%[25]. A cohort study on 337 
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Table 3 Reasons behind non-listing for liver transplantation

Non-listing categories Non-listing motivations N°

Psychological1 19 9.3%

Cardiovascular2 14 6.8%

Surgical3 12 5.9%

Ongoing alcohol abuse4 10 4.9%

Infectious5 10 4.9%

Obesity (BMI > 35) 9 4.4%

Respiratory6 7 3.4%

Extrahepatic malignancy7 6 2.9%

Contraindications

Malnutrition8 4 1.9%

91 44.4%

MELD Na < 159 33 16.1%

Recovery after conservative management for confirmed or suspected ALF 21 10.2%

HCC beyond up-to-7 criteria and not amenable to downstaging 16 7.8%

Low Mayo Risk Score 4 2.0%

Incorrect indication

HCC successfully treated (T0) 2 1.0%

76 37.1%

Refused transplantation 16 7.8%

Chose another center 6 2.9%

Patient decision

Lost to follow-up 3 1.5%

25 12.2%

Complications during evaluation 13 6.3% 13 6.3%

Total 205 100% 205 100%

16 cases of psychiatric comorbidities, 5 cases of neurological comorbidities, 3 cases of persistent non-compliance, 5 cases of the lack of an adequate support 
system.
28 cases of ischemic heart disease, 4 cases of valvular heart disease, 1 case of arrhythmia, 1 case of pulmonary hypertension.
35 cases of portal vein thrombosis Yerdel III-IV, 6 cases of previous gastrointestinal surgery with arterial axil alteration, 1 case of high-risk re-
transplantation.
4abstinence period < 6 months and negative evaluation by alcohol-disorders specialist.
54 cases of pneumonia, 2 cases of sepsis, 2 cases of HIV infection, 1 case of active tuberculosis, 1 case of osteomyelitis.
65 cases of severe chronic obstructive pulmonary disease, 1 case of severe restrictive pattern, 1 case of interstitial lung disease.
72 cases of breast cancer, 1 case of ovarian cancer, 1 case of lung cancer, 1 case of pancreatic cancer, 1 case of lymphoma.
8Based on the opinions of the nutritional consultant and the subsequent multidisciplinary (transplant hepatologist, transplant surgeon, and anesthesist) 
decision.
9After the antiviral treatment or alcoholic abstinence.
MELD-Na: Model for end-stage liver disease-sodium; ALF: Acute liver failure; HCC: Hepatocellular carcinoma; BMI: Body mass index.

adult patients evaluated in London Ontario, Canada, in the 2009–2011 timeframe documented a non-listing rate of 49.3%
[26]. According to the report by Mount Sinai Medical Center in New York, its non-listing rate was 58% in the 2000–2012 
timeframe, reaching a rate of 82% in the HIV-positive population[27]. These older studies refer to an era in which the 
effect of anti-HBV and anti-HCV antiviral treatments had not yet been routinely applied; in recent years, waitlist 
registrations for HBV and HCV patients have been drastically reduced because of decompensation, persisting only regis-
trations because of HCC, HDV co-infection or HBV-related ALF[28,29]. Our study confirms a non-listing rate of approx-
imately 50% in a population predominantly suffering from alcohol-based and metabolic liver disease.

In our study, about one out of three non-listing reasons was inappropriate or premature referral. This is in line with 
other experiences[22-27] including those reported in a study in Tampa (United States) that was conducted among 242 
evaluated candidates who were not listed for liver transplantation during the 2004–2006 period; retrospectively, the most 
common reasons behind non-listing were early referrals, psychosocial factors, and medical contraindications[30]. On the 
one hand, early referral undoubtedly entails a cost (for patients, family members, and healthcare providers) and subtracts 
the availability of resources from other candidates. On the other hand, it provides some benefits such as the optimization 
of patient care and monitoring, strengthens the doctor-patient relationship, and improves their understanding of the 
surgery. As per the reports by Mayo Clinic, many patients who were initially refused for liver transplant listing because 
of too early referral or because of psychosocial reasons,  were subsequently re-presented and listed for liver trans-
plantation. The authors concluded that early referral was beneficial for patients because the management of end-stage 
liver disease could consequently be initiated, and the psychosocial issues could be timely manner. Despite these 
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Table 4 Multivariate analysis of predictors for listing

Variable P value OR (95%CI)

Referred from another hospital 0.005 2.113 (1.259–3.548)

Past HBV infection 0.019 0.373 (0.164–0.852)

HCC 0.068 0.623 (0.374–1.037)

Male sex 0.067 1.699 (0.964-2.994)

TIPS 0.116 0.439 (0.157–1.226)

ALF/Severe acute hepatitis 0.310 1.584 (0.651–3.852)

Analysis has been conducted by using multivariate logistic regression. HBV: Hepatitis B virus; HCC: Hepatocellular carcinoma; TIPS: Transjugular 
intrahepatic portosystemic shunt; ALF: Acute liver failure.

observations, it is currently unclear whether early referrals influence (either positively or negatively) clinical outcomes 
and liver transplantation programs.

Moreover, it is unclear whether non-listing rates relate to the appropriateness of referrals from providers and/or to the 
effectiveness of the screening of referrals in the liver transplantation program. According to the multivariable analysis, 
the referral from another hospital was a significant predictor of non-listing. Given that our center has decided not to 
provide a preemptive evaluation, a possible explanation behind this decision is related to the heterogeneity of the spoke 
centers regarding the balance of potential contraindications to liver transplant. A potential perspective of our study is to 
implement better training of the spoke centers to optimize the referral process.

The main limitation of our study is that this is a single-center study and its external validity may be limited. A potential 
perspective of our study is to perform a multicenter study, possibly endorsed by a scientific society, to overcome this 
limitation and provide data that better reflect the national (or preferably international) state-of-the-art of liver transplant 
evaluation.

CONCLUSION
In conclusion, even in the post-Direct Antiviral Agents era, a final decision of ineligibility for liver transplantation was 
observed in half of our cohort. Inappropriate or premature referral occurred in one case out of three, but this did not 
necessarily amount to a flaw. Since the referral from other hospitals was considered a strong predictor of non-listing, the 
betterment of the education and the training of referring physicians is recommended.
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