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ABSTRACT

Spain is worldwide leader in deceased donation rates per 
million habitants and count on a strong network of twen-
ty-five liver transplant institutions. Although the access 
to liver transplantation is higher than in other countries, 
approximately 10 % of patients qualifying for liver trans-
plantation in Spain will die in the waiting list or would be 
excluded due to clinical deterioration. A robust waiting 
list prioritization system is paramount to grant the sickest 

patients with the first positions in the waiting list for an 
earlier access to transplant. In addition, the allocation pol-
icy may not create or perpetuate inequities, particularly in 
a public and universal healthcare system. Hitherto, Spain 
lacks a unique national allocation system for elective liver 
transplantation. Most institutions establish their own rules 
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Fig. 1. Donation and liver transplant activity in Spain from 
2014 to 2023. The figure depicts annual activity in terms 
of overall number of patients in the waiting list (red line), 
number of new patients included in the waiting list (black 
dotted line), number of liver transplant procedures (green 
line), and number of patients active in the waiting list at 
the end of each year (purple line). The data was obtained 
from the annual report of the Organización Nacional 
de Trasplantes (ONT) published in 2023. Available from: 
https://www.ont.es/ (WL: waiting list).

for liver allocation and only two autonomous regions, name-
ly Andalucía and Cataluña, share part of their waiting list 
within their territory to provide regional priority to patients 
requiring more urgent transplantation. This heterogeneity 
is further aggravated by the recently described sex-based 
disparities for accessing liver transplantation in Spain, and 
by the expansion of liver transplant indications, mainly for 
oncological indications, in absence of clear guidance on the 
optimal prioritization policy. The present document contains 
the recommendations from the first consensus of waiting list 
prioritization for liver transplantation issued by the Span-
ish Society of Liver Transplantation (SETH). The document 
was supported by all liver transplant institutions in Spain 
and by the Organización Nacional de Trasplantes (ONT). Its 
implementation will allow to homogenize practices and to 
improve equity and outcomes among patients with end-
stage liver disease.

Keywords: Liver transplantation. Waiting list. Gender. Eq-
uity. Mortality.

INTRODUCTION

Liver transplantation (LT) is a precious therapeutic option 
due to the perpetual shortage of donors. Waiting list priori-
tization should aim to preserve the ethical principle of need, 
which implies that the sickest patients should be granted 
the first positions in the list for an earlier access to LT. There 
are simple, objective, and accurate scores to predict mortal-
ity in the waiting list among patients with end-stage liver 
disease (1-4) but these should be periodically monitored to 
avoid inequities by age, gender, ethnicity, or aetiology of 
the liver disease (5).

In the early days of LT, waiting list prioritization followed 
the “first come, first served” principle (6) until the United 
Network for Organ Sharing (UNOS) in the United States es-
tablished the need of a severity score based in a few number 
of objective and readily available parameters to determine 
the individual risk of short-term mortality (7). As a result, 
the Model for End Stage Liver Disease (MELD) was created, 
validated, and formally implemented in the United States 
in 2002 (1). The MELD score spread to other countries and 
organ transplant allocation systems where it confirmed its 
ability to decrease waiting list mortality rates (8). Howev-
er, the implementation of MELD resulted in the creation of 
gender disparities for accessing LT (8,9). Women show 30 % 
higher risk of mortality or delisting for sickness tan men 
(10) and this gap has remained unchanged despite relevant 
MELD updates, including the incorporation of serum sodium 
in 2008 (2). If sex-based disparities for accessing LT were 
amended, a total of 800 women’s deaths would have been 
avoided in the United States in the last decade (11). The 
main cause of gender disparities for accessing LT is serum 
creatinine as part of the MELD and MELD-Na scores (12-14). 
Indeed, with identical renal function, women show lower 
serum creatinine than men, and therefore lower MELD and 
MELD-Na scores (15). Gender disparities could be also in-
fluenced by other factors such as sarcopenia (16) or lower 
height, which may hamper finding a suitable donor. How-
ever, even among the tallest women (i.e. height > 170 cm), 
the probability of receiving a LT is 10 % lower than in men 
of the same height (10).

Spain has been worldwide leader in terms of number of 
deceased donors per million habitants for the last three 
decades (17,18). Despite this, between 2015 and 2021, the 
probability of mortality or delisting for sickness in patients 
waiting for LT was 11.4 % (19). The length in the waiting 
list varies widely among different transplant institutions (20) 
and organ allocation is heterogeneous. Only two regions, 
namely Andalusia (4 centres) y Catalonia (3 centres), share 
part of their elective liver transplant waiting lists within 
their territory to provide regional priority to patients re-
quiring more urgent transplantation, while the remaining 
18 centres organize their own waiting list according to local 
criteria, including different prioritization scores. The expan-
sion of indications for LT could translate in longer waiting 
times in the next few years (Fig. 1) and therefore the above 
referred heterogeneity could become more evident (20). In 
addition, the higher waiting list mortality rates observed in 
women compared to men in Spain in recent years make it 
necessary to consider the adoption of newly created scores 
able to amend such inequity (19). Finally, the proportion 
of patients with tumoral indications for LT ranges between 
30 % and 40 %, which require to implement arbitrary ex-
ceptions for organ allocation.

The present consensus of the Spanish Society of Liver Trans-
plantation (SETH) aimed to issue a list of recommendations 
for waiting list prioritization in order to provide clinical 
guidance regarding organ allocation. Their implementation 
would contribute to a more homogeneous management of 
the waiting list in our country.

METHODS

The SETH consensus group was composed by hepatologists, 
and transplant surgeons as follows: three coordinators, 
twenty-five delegates, each representing a LT institution in 
Spain, and a delegate from the Organización Nacional de 
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Fig. 2. Delphi-like methodology used to build consensus in 
the Spanish Society of Liver Transplantation (SETH).

Trasplantes. A Delphi-like methodology was used to build 
consensus as shown in figure 2 (21). The coordinators per-
formed a literature search to gather the available evidence 
from MEDLINE, Google Scholar, PubMed, The Cochrane Li-
brary, and reports from other scientific societies and organ 
sharing entities. A dedicated questionnaire to understand 
the baseline situation of organ allocation in Spain was given 
to each participating delegate and the results were summa-
rized by the coordinators. The Organización Nacional de 
Trasplantes provided data regarding trends on access to LT 
and waiting list outcomes in recent years. All this informa-
tion was compiled in a kick-off conceptual document which 
was sent to the delegates ahead of the consensus meeting.

The coordinators drafted a list of questions following a PICO 
format as follows:

 – Patient: which indication of LT was the question aimed 
to. In all, eleven indications (or group of indications) with 
specific needs regarding waiting list prioritization were 
identified.

 – Intervention: which prioritization rules should be pre-
ferred for each indication.

 – Comparison: which alternate model or rules could be con-
sidered, if available.

 – Outcome: mortality in the waiting list or exclusion from 
the waiting list due to clinical deterioration, including not 
only patients who become clinically unfit for transplant, 
but also those experiencing a progression of the underly-
ing liver disease beyond transplant criteria.

The consensus meeting was held in Madrid, on the 26th of 
April 2024. Each PICO question was answered by one or 
more recommendations from the consensus group. Each 
recommendation was rated according to the GRADE system 
(“Grading of Recommendations Assessment, Development 
and Evaluation”) (22), which evaluates two dimensions: a) 
strength of the recommendation, rated as “1” if strong (i. 
“it should” or “it is recommended”), or as “2” if weak (e.g. 
“it could” or “it may be considered”; and b) quality of the 
scientific evidence, rated as “A” (high quality evidence com-
ing from randomized clinical trials or overwhelming data 
from other sources), “B” (moderate evidence from non-ran-
domized studies with a robust design), or “C” (low quality 
evidence from observational studies with relevant method-
ological flaws or expert opinion).

All recommendations were voted during the consensus 
meeting. A recommendation was considered strong if it was 
supported by at least 80 % of the delegates. If a certain rec-
ommendation did not reach 80 % of the votes, the consensus 
panel had a discussion and the voting process was repeated 
afterwards, maximum in two occasions. After this process, 
if the recommendation obtained support by 50 % to 80 % 
of delegates, the recommendation was classified as weak. If 
a minimum of 50 % agreement was not reached, the group 
did not issue that particular recommendation. A certain rec-
ommendation could be rated as weak if the consensus group 
meant to irrespective of the number of supporting votes. 
After the meeting, the preliminary list of recommendation 
was circulated among the consensus delegates for a second 
Delphi round in which minor changes could be implemented 
upon revision of the coordinators. Any major modification 
proposals were voted online by the whole consensus group 
and implemented only if unanimity was reached. The final 
version of the document was revised and approved by the 
consensus delegates, the coordinators, and the representa-
tive of the Organización Nacional de Trasplantes.

HEPATIC INSUFFICIENCY

Patients included in the waiting list due to hepatic insuf-
ficiency are the paradigm of prioritization according to 
the principle of need. In Spain, this indication accounts for 
30.2 % of new inclusions in the waiting list for elective LT 
(19). Prioritization models combine several objective ana-
lytical parameters and those including serum sodium have 
consistently shown more accurate outcome predictions 
compared with those neglecting this information (2-4,19). 
A recent study in Spain revealed that women have 57 % 
higher risk of mortality or delisting for sickness than men af-
ter controlling for potential confounders (RR = 1.57; CI95 % 
1.08-2.58; p = 0.017) (19), which makes it necessary to imple-
ment new models able to correct this disparity. There are 
two scores specifically aimed to address gender disparities. 
MELD 3.0 has been created and recently implemented for 
clinical use in the United States (3). MELD 3.0 incorporat-
ed sex and serum albumin to the MELD-Na formula and 
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capped creatinine values at 3 mg/dL. Hitherto, MELD 3.0 has 
not been externally validated. Failed attempts have been 
made in South Korea (23), United Kingdom (4), Australia 
(4), and Italy (24). On the other hand, the Gender-Equity 
Model for liver Allocation corrected by serum sodium (GE-
MA-Na) replaced serum creatinine by the Royal Free Hos-
pital Glomerular Filtration Rate formula, which has been 
specifically designed to estimate renal function in patients 
with cirrhosis, and combines age, sex, sodium, internation-
al normalized ratio, urea, creatinine, and ascites (if mod-
erate-severe) (25). GEMA-Na was developed in the United 
Kingdom and has been externally validated in Australia (4), 
and Italy (24), where it has shown more accurate outcome 
predictions than MELD 3.0. In a nationwide cohort study 
including 6,071 adult patients included in the waiting list 
for elective LT in Spain, GEMA-Na performed significantly 
better than MELD 3.0 and simulation analyses confirmed 
that its implementation would save one in 18 deaths in the 
waiting list (19). The recommendations issued by the con-
sensus group are shown in annex 1.

ACUTE-ON-CHRONIC LIVER FAILURE

Acute-on-chronic liver failure (ACLF) was considered a con-
traindication for LT until several studies confirmed a pro-
nounced survival benefit for selected patients with ACLF 
grade 2-3 (26), which motivated its acceptance in Spain as a 
LT indication in 2021 (27). ACLF is an infrequent indication 
for LT, but it shows the highest rates of mortality in the wait-
ing list among all elective indications (28). Although patients 
with ACLF are usually placed within the first positions in the 
waiting list, the MELD family scores underestimate the true 
severity and mortality risk of these patients (29-31). Studies 
regarding the performance of GEMA-Na specifically in pa-
tients with ACLF are lacking. The recommendations issued 
by the consensus group are shown in annex 1.

REFRACTORY ASCITES

Patients with refractory ascites have been historically pe-
nalized by the MELD system as they show persistently low 
MELD scores (32). Some LT institutions in Spain empirically 
assign extra-MELD points to patients with refractory ascites 
according to the time spent in the waiting list while others 
use MELD-Na. Despite that patients with refractory ascites 

wait longer to receive a LT than patients with hepatic in-
sufficiency in average, their risk of mortality or delisting 
for sickness at 90 days is slightly lower (5.5 % vs. 6.4 %) 
(19). Available studies suggest that GEMA-Na could grant an 
earlier access to LT to patients with refractory ascites (4,19). 
The recommendations issued by the consensus group are 
shown in annex 1.

ELECTIVE RE-TRANSPLANTATION

Patients with severe and irreversible graft dysfunction, either 
because of recurrence of the pre-existing liver disease or due 
to complications, could be considered for re-transplantation. 
Early allograft failure or acute hepatic artery thrombosis 
within the first week after LT may be eligible for urgent 
re-transplantation and they would receive nationwide pri-
ority “cero”, similar to that assigned to patients with acute 
liver failure. Otherwise, prioritization of candidates for elec-
tive re-transplantation mirrors that for hepatic insufficiency 
in most LT institutions. A particular entity named ischemic 
cholangiopathy, which is motivated by hepatic artery steno-
sis or delayed thrombosis, is characterized by a progressive 
and severe damage of the biliary tree resulting in multiple 
non-anastomotic strictures, biliary dilations, and ultimately 
recurrent cholangitis and graft dysfunction (33). The true 
severity of these patients is not captured by the available 
scores, which underestimate the risk of short-term mortality. 
None of the prioritization models have been tested in can-
didates for elective re-transplantation, neither in patients 
with ischemic cholangiopathy. The recommendations issued 
by the consensus group are shown in annex 1.

NON-TUMORAL SPECIAL INDICATIONS

Special indications, also known as MELD exceptions, are a 
heterogeneous group of situations in those the need for LT 
is not related with the risk of short-term mortality (34). The 
most frequent special indications are refractory ascites and 
tumours, which are addressed in specific sections. Here, we 
discuss indications related to complications of portal hyper-
tension, situations resulting in a deranged quality of life, 
or aetiologies of liver disease which may motivate LT per se 
(Table 1). Some special indications could potentially result 
in death, while others could motivate severe complications 
in the future without transplant. The prioritization system 

Table 1. List of accepted special indications for liver transplantation

Tumors
Complications of portal 

hypertension
Complications unrelated 
with portal hypertension

Diseases

Hepatocellular carcinoma
Multiple adenomas
Epithelioid haemangioendothelioma
Intrahepatic cholangiocarcinoma
Hilar cholangiocarcinoma
Neuroendocrine liver mets
CRC liver mets

Refractory ascites
Recurrent hydrothorax

Chronic/recurrent encephalopathy
Recurrent VB

Hepatopulmonary syndrome
Porto pulmonary hypertension

Refractory pruritus
Recurrent cholangitis

Polycystic liver disease
Primary hyperoxaluria

OTC deficiency
Familial hypercholesterolemia  

Familial amyloid polyneuropathy
Cystic fibrosis

Hereditary haemorrhagic telangiectasia

CRC: colo-rectal cancer; VB: variceal bleeding; Mets.: Metastases; OTC: ornithine transcarbamylase.
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may not be identical for all special indications but should be 
adapted to their inherent peculiarities. An excessive prior-
itization of special indications over patients with increased 
risk of mortality or delisting due to clinical deterioration, 
including progression of the underlying liver disease beyond 
transplant criteria, should be avoided. The recommenda-
tions issued by the consensus group are shown in annex 1.

HEPATOCELLULAR CARCINOMA WITHOUT 
HEPATIC INSUFFICIENCY

Tumoral indications for LT accounted for 40.6 % of new 
inclusions in the waiting list in Spain from 2016 to 2021, 
being hepatocellular carcinoma largely the most prevalent 
(39.1 %) (19). The need for waiting list prioritization may 
not be related to the risk of short-term mortality but to 
the risk of tumour progression beyond transplant criteria. 
In Spain, this risk is 3.4 % at 90 days, which is much lower 
than the risk of mortality or delisting for sickness in patients 
with hepatic insufficiency (6.4 %) (19).

According to the survey made for the present consensus, 
67 % of LT institutions in Spain use the same prioritiza-
tion score in patients with hepatocellular carcinoma as in 
patients with hepatic insufficiency, by adding extra prior-
itization points to patients with hepatocellular carcinoma 
according to the time spent in the waiting list. Most cen-
tres (79 %) also condition the assignment of extra points 
to the tumour burden (i.e. diameter of the largest nodule 
and number of nodules). In other countries, the prioriti-
zation system for patients with hepatocellular carcinoma 
varies widely. The French system combines MELD-derived 
prioritization points with points obtained according to the 
tumour burden, serum alpha-fetoprotein, and radiological 
response to bridging therapies, in a continuous score (35). 
The Transplant Benefit Score (TBS), which combines more 
than twenty variables from the donor and the recipient to 
balance the need (waiting list mortality risk) and the util-
ity (benefit in terms of post-LT survival), is being used in 
the United Kingdom. The TBS is a complex model which 
may difficult the access for LT to patients with cancer, in-
cluding hepatocellular carcinoma (36,37). However, those 
prioritization systems that grant very early access to LT to 
patients with hepatocellular carcinoma may increase the 
risk of tumour recurrence afterwards, probably owing to 
the impossibility to identify patients with biologically ag-
gressive tumours who should be rather selected for other 
therapeutic options different from LT (38). The risk of del-
isting due to tumour progression should be balanced with 
the need of a minimum observation period in the waiting 
list to identify patients with biologically aggressive tumours 
(39). The recommendations issued by the consensus group 
are shown in annex 1.

CHOLANGIOCARCINOMA (HILAR O 
INTRAHEPATIC)

Hilar cholangiocarcinoma was initially considered a poten-
tial indication for LT as part of the complex neoadjuvant 
protocol designed in the Mayo Clinic. This protocol has 
been lately simplified by waiving the need of brachythera-

py and by implementing non-invasive re-staging using pos-
itron emission tomography (40). Regarding intrahepatic 
cholangiocarcinoma in patients with chronic liver disease, 
the available evidence comes from retrospective studies in 
which these tumours were misdiagnosed as hepatocellular 
carcinomas in the pre-LT radiological techniques and were 
incidentally found in the pathological analysis of the ex-
planted liver. In this situation, mainly restricted to patients 
with primary sclerosing cholangitis, a single nodule less 
than 2 cm diameter was associated with acceptably low re-
currence rates after LT (41). In Spain, both indications are 
accepted as part of ongoing clinical trials (27). Most cen-
tres prioritize these patients by adding extra MELD points 
empirically as for patients with hepatocellular carcinoma, 
although the risk of tumour progression beyond transplant 
criteria is much higher for patients with cholangiocarcino-
ma. The recommendations issued by the consensus group 
are shown in annex 1.

COLO-RECTAL CANCER LIVER METASTASES

This indication for LT was recently described in the SECA 
1 and SECA 2 studies, which were performed in Nordic 
population (42,43). LT was restricted to patients with a 
resected primary colo-rectal cancer, with metastatic dis-
ease confined into the liver which is not amenable for liver 
resection (44). Patients may not be eligible for LT if they 
show BRAF gene mutation, if carcinoembryonic antigen 
levels are > 80 ng/mL, or if the tumour progresses after a 
6-months period without chemotherapy. These are very 
strict criteria which are seldomly met and in Spain this 
indication is only accepted as part of well-designed clin-
ical trials (27). There is no evidence on how to prioritize 
patients with unresectable colo-rectal liver metastases for 
LT. The available guidelines recommend early access to LT 
for these patients since there is a mandatory period of 
6 months of stable disease before entering the waiting list 
(44). The recommendations issued by the consensus group 
are shown in annex 1.

NEUROENDOCRINE LIVER METASTASES

More than half of patients with neuroendocrine tumours 
might develop liver metastases. The first therapeutic option 
is liver resection given the slow progression of the disease 
(45). However, LT could be considered in patients with un-
resectable liver metastases. Although the selection of can-
didates is a matter of controversy, the most widely accepted 
criteria are the so-called MILAN-TNE (46).

Neuroendocrine liver metastases are a very rare indication 
for LT (< 1 %). The need for prioritizing these patients is not 
related with short-term mortality, which is negligible, but 
with the risk of extrahepatic disease which could contrain-
dicate LT. The prioritization score assigned to these patients 
at listing and during their stay in the waiting list is hetero-
geneous (47). As described for patients with hepatocellular 
carcinoma, an early access to LT of these patients may not 
be adequate since an observation period before LT may help 
to better assess the biological behaviour of the tumour. The 
recommendations issued by the consensus group are shown 
in annex 1.
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EPITHELIOID 
HAEMANGIOENDOTHELIOMA

This is a rare vascular tumour with an intermediate biolog-
ical aggressive behaviour between the haemangioma and 
the haemangiosarcoma, which also associates frequent ex-
trahepatic spread (48). Its evolution is unpredictable. Nei-
ther mitotic activity, nor tumour burden or cellular atypia 
inform about the aggressiveness of epithelioid haemangio-
endothelioma (49). Approximately 10 %-15 % of patients 
with epithelioid haemangioendothelioma will receive a 
LT (50), which in practical terms makes this indication very 
infrequent (< 1 %). The largest series published hitherto 
found 75 % overall survival rates at 5 years after LT (51). 
Noteworthy, extrahepatic involvement of the tumour may 
not contraindicate LT unless a vital organ is affected. The 
progression of the extrahepatic disease after LT is slow and 
radiological stabilization is often observed over years, even 
in presence of immunosuppressive agents. Waiting list pri-
oritization is based in the assignment of arbitrary points to 
ensure a chance for accessing liver transplantation but avoid-
ing an excessive prioritization since waiting times < 120 days 
have been associated with worse oncological outcomes after 
LT (51). In the United States, where the median MELD score 
for patients with hepatic insufficiency is 24, patients with ep-
ithelioid haemangioendothelioma receive additional points 
according to the time spent in the waiting list to arrive at LT 
with a median score of 22 points (52). The recommendations 
issued by the consensus group are shown in annex 1.

THE CANDIDATE FOR COMBINED LIVER-
KIDNEY TRANSPLANTATION

Prioritization of candidates for combined liver-kidney trans-
plantation involve specific considerations from both organs, 
including the human leukocyte antigen (HLA) compatibility. 
In 2016, the 6th SETH consensus meeting addressed this topic 
(53). There are two main situations to consider liver-kidney 
transplantation: when a LT candidate shows chronic kidney 
disease requiring renal replacement therapy; and the can-
didate for renal transplantation who shows cirrhosis with 
portal hypertension. The waiting list management of the 
first situation should mirror the recommendations made for 
patients with hepatic insufficiency, taking into account that 
GEMA-Na establish a minimum value or 20 ml/min for the 
Royal Free Glomerular filtration rate (4), so that patients re-

ceiving haemodialysis should be assigned this value automat-
ically by the calculator. In the second scenario, the current 
prioritization models for LT assign low priority which difficult 
their access to LT. In Spain, candidates for combined liver-kid-
ney transplantation wait longer to receive a liver graft com-
pared to candidates for LT alone, and this situation worsens 
in cases with high sensitization. Some authors do not agree 
to assign extra prioritization to these patients arguing that 
it would be in detriment of candidates for kidney transplant 
alone (54), while others are in favor given the mortality risk 
associated with prolonged waiting list times (55). Although 
the present document was elaborated by hepatologists and 
transplant surgeons, without the expertise of nephrologists, 
the current prioritization system in these patients is a gen-
eralized concern which has been discussed in the consensus 
meeting to arrive at the recommendations issued in annex 1.

FINAL REMARKS

The present consensus document comprises a list of practical 
recommendations to homogenize waiting list prioritization 
strategies within the Spanish national transplant network, 
which have been issued according to the best available ev-
idence. These recommendations should be adapted to the 
geographic peculiarities of each region and to local health-
care policies, as well as to different context of waiting list 
length and composition. Liver transplant teams in each cen-
tre may need to discuss those aspects in which the consensus 
group was unable reach agreement. Finally, the resolution 
of ties in the waiting list for two patients with identical 
prioritization score should motivate individualized decisions 
according to the premises contained in annex 1.
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Annex 1. List of recommendations issued by the Spanish Society of Liver Transplantation (SETH). Recommendations 
were classified according to the GRADE system (“Grading of Recommendations Assessment, Development and 
Evaluation”), which rates the strength of the recommendation (1 = strong; 2 = weak) and the quality of the supporting 
scientific evidence (A, B, or C in detrimental quality order)

Recommendation Grade

Hepatic insufficiency

In patients with hepatic insufficiency, waiting list prioritization should follow the principle of need by using objective and reproducible 
scores which inform about the risk of short-term mortality

1A

Urgency-based prioritization scores incorporating serum sodium (i.e. MELD-Na, MELD 3.0, or GEMA-Na) should be preferred over those 
neglecting this information

1A

(Continues on next page)



I.   Bilbao et al.

REV ESP ENFERM DIG 2024;116(12):680-689 
DOI: 10.17235/reed.2024.10639/2024

686

Annex 1 (Cont.). List of recommendations issued by the Spanish Society of Liver Transplantation (SETH). 
Recommendations were classified according to the GRADE system (“Grading of Recommendations Assessment, 
Development and Evaluation”), which rates the strength of the recommendation (1 = strong; 2 = weak) and the 
quality of the supporting scientific evidence (A, B, or C in detrimental quality order)

Recommendation Grade

Among prioritization scores incorporating serum sodium, the use of GEMA-Na should be preferred over MELD-Na and MELD 3.0 owing to 
its improved discrimination capacity and its ability to amend gender disparities for accessing liver transplantation

1A

The variable “moderate-severe ascites”, which may be required for calculating GEMA-Na, should be objectively assessed according to at 
least one of the following criteria:
  - � Large volume paracentesis (i.e. > 6 liters) within the 6 weeks prior to the score calculation.
  - � Clinically evident ascites in the physical examination further confirmed by abdominal imaging techniques

2B

The prioritization score calculation should be updated at least every 90 days while the patient remains on the waiting list, or earlier than 
that upon a clinically meaningful change in the patient’s physical condition

1A

The sickest patients placed within the first positions of the waiting list should undergo close clinical monitoring and therefore the 
prioritization score should be updated more frequently

1A

Wherever several liver transplant institutions share part of their waiting list, the consensus group recommends establishing a threshold 
of the prioritization score beyond which patients would qualify to access the shared waiting list. In absence of comparative studies, this 
threshold should be agreed by the liver transplant centers which belong to that region

1C

Acute-on-chronic liver failure (ACLF)

In patients with grade 3 ACLF, prioritization scores underestimate the risk of mortality. The same prioritization strategy as for patients 
with hepatic insufficiency may be used but a geographic priority should be established to ensure an earlier access to liver transplantation

1B

In patients with grade 2 ALCF, prioritization should follow the same recommendations as for patients with hepatic insufficiency. A 
geographic priority could be considered to facilitate an earlier access to liver transplantation

2B

The prioritization score calculation should be updated at least every 7 days while the patient remains on the waiting list, or earlier than 
that upon a clinically meaningful change in the patient’s physical condition

1C

A futility threshold of the prioritization score to exclude patients with ACLF from the waiting list could not be identified. However, the 
consensus group recommend establishing futility in patients with unresponsive cardio-respiratory failure. The decision to exclude the 
patient from the waiting list should be taken within the multidisciplinary transplant team in a case-by-case basis

1C

Refractory ascites

Prioritization should follow the same recommendations as for patients with hepatic insufficiency 1B

We do not recommend assigning additional points to the prioritization score systematically in patients with refractory ascites according 
to the time spent in the waiting list. However, this could be considered in selected patients with persistently low prioritization score after 
a reasonable length in the waiting list if agreed by the multidisciplinary transplant team

2C

The consensus group do not consider it necessary to set an upper threshold for the prioritization score in these patients, although the 
empirical assignment of extra prioritization points, if implemented, should not allow the prioritization of patients with refractory ascites 
over patients with severe hepatic insufficiency

2C

Elective re-transplantation

Prioritization should follow the same recommendations as for patients with hepatic insufficiency 1C

We do not recommend assigning additional points to the prioritization score in candidates for elective re-transplantation according to the 
time spent in the waiting list

1C

The consensus group do not consider it necessary to set an upper threshold for the prioritization score in these patients 2C

In patients with ischemic cholangiopathy, we recommend assigning additional points to the prioritization score empirically to ensure an 
early access to re-transplantation

1C

Non-tumoral special indications

We recommend assigning a fixed and predetermined prioritization score to these patients upon inclusion in the waiting list 1C

In general, we do not recommend assigning additional points to the prioritization score systematically according to the time spent in the 
waiting list, although it could be considered in those special indications in which there is a meaningful risk of mortality or delisting for 
sickness such as hepato-pulmonary syndrome, recurrent cholangitis, or polycystic liver-kidney disease

2C

(Continues on next page)
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Annex 1 (Cont.). List of recommendations issued by the Spanish Society of Liver Transplantation (SETH). 
Recommendations were classified according to the GRADE system (“Grading of Recommendations Assessment, 
Development and Evaluation”), which rates the strength of the recommendation (1 = strong; 2 = weak) and the 
quality of the supporting scientific evidence (A, B, or C in detrimental quality order)

Recommendation Grade

Hepatocellular carcinoma with preserved liver function

We recommend assigning a fixed and predetermined prioritization score to these patients upon inclusion in the waiting list 1C

We recommend assigning additional points to the prioritization score systematically according to the time spent in the waiting list only in 
the following situations (priority criteria):
- � Multinodular disease (i.e. two or more nodules categorized as LIRADS 5).
- � Single nodule > 3 cm.
- � Serum alpha-fetoprotein > 200 ng/mL.
- � Objective ineligibility for locoregional bridging therapies

1B

The consensus group do not consider it necessary to set an upper threshold for the prioritization score in these patients, although the 
empirical assignment of extra prioritization points, if implemented, should not allow the prioritization of patients with hepatocellular 
carcinoma over patients with severe hepatic insufficiency

2C

Hilar or intrahepatic cholangiocarcinoma

We recommend assigning a fixed and predetermined prioritization score to these patients upon inclusion in the waiting list to ensure 
an early access to liver transplantation. This score should be equivalent as or higher than that assigned to patients with hepatocellular 
carcinoma meeting priority criteria

1C

The consensus group do not consider it necessary to set an upper threshold for the prioritization score in these patients, although 
the empirical assignment of extra prioritization points, if implemented, should not allow the prioritization of patients with 
cholangiocarcinoma over patients with severe hepatic insufficiency

2C

Unresectable colo-rectal cancer liver metastases

We recommend assigning a fixed and predetermined prioritization score to these patients upon inclusion in the waiting list to ensure 
an early access to liver transplantation. This score should be equivalent as or higher than that assigned to patients with hepatocellular 
carcinoma meeting priority criteria

1C

The consensus group do not consider it necessary to set an upper threshold for the prioritization score in these patients, although the 
empirical assignment of extra prioritization points, if implemented, should not allow the prioritization of patients with colo-rectal cancer 
metastases over patients with severe hepatic insufficiency

2C

Neuroendocrine liver metastases

We recommend assigning a fixed and predetermined prioritization score to these patients upon inclusion in the waiting list to ensure an 
early access to liver transplantation. This score should be equivalent as that assigned to patients with hepatocellular carcinoma meeting 
priority criteria

1C

The consensus group do not consider it necessary to set an upper threshold for the prioritization score in these patients, although the 
empirical assignment of extra prioritization points, if implemented, should not allow the prioritization of patients with neuroendocrine 
liver metastases over patients with severe hepatic insufficiency

2C

Epithelioid haemangioendothelioma

We recommend assigning a fixed and predetermined prioritization score to these patients upon inclusion in the waiting list to ensure 
an early access to liver transplantation. This score should be equivalent as or lower than that assigned to patients with hepatocellular 
carcinoma meeting priority criteria

1C

The consensus group do not consider it necessary to set an upper threshold for the prioritization score in these patients, although 
the empirical assignment of extra prioritization points, if implemented, should not allow the prioritization of patients with epithelioid 
haemangioendothelioma over patients with severe hepatic insufficiency

2C

Liver-kidney combined organ transplantation

In patients with preserved liver function, the current waiting time for combined transplantation is too prolonged so it seems necessary to 
assign extra prioritization points to these patients

2C

(Continues on next page)



I.   Bilbao et al.

REV ESP ENFERM DIG 2024;116(12):680-689 
DOI: 10.17235/reed.2024.10639/2024

688

REFERENCES

1.	 Kamath PS, Wiesner RH, Malinchoc M, et al. A model to predict survival 
in patients with end-stage liver disease. Hepatology 2001;33:464-70. DOI: 
10.1053/jhep.2001.22172

2.	 Kim WR, Biggins SW, Kremers WK, et al. Hyponatremia and mortality among 
patients on the liver-transplant waiting list. N Engl J Med 2008;359:1018-26. 
DOI: 10.1056/NEJMoa0801209

3.	 Kim WR, Mannalithara A, Heimbach JK, et al. MELD 3.0: The Model for 
End-Stage Liver Disease Updated for the Modern Era. Gastroenterology 
2021;161:1887-95 e4. DOI: 10.1053/j.gastro.2021.08.050

4.	 Rodriguez-Peralvarez ML, Gomez-Orellana AM, Majumdar A, et al. Deve-
lopment and validation of the Gender-Equity Model for Liver Allocation 
(GEMA) to prioritise candidates for liver transplantation: a cohort study. 
Lancet Gastroenterol Hepatol 2023;8:242-52. DOI: 10.1016/S2468-
1253(22)00354-5

5.	 Melk A, Babitsch B, Borchert-Morlins B, et al. Equally interchangeable? - 
How sex and gender affect transplantation. Transplantation 2019. DOI: 
10.1097/TP.0000000000002655

6.	 Wiesner RH, McDiarmid SV, Kamath PS, et al. MELD and PELD: applica-
tion of survival models to liver allocation. Liver Transpl 2001;7:567-80. DOI: 
10.1053/jlts.2001.25879

7.	 Lucey MR, Brown KA, Everson GT, et al. Minimal criteria for placement of 
adults on the liver transplant waiting list: a report of a national conference 
organized by the American Society of Transplant Physicians and the American 
Association for the Study of Liver Diseases. Transplantation 1998;66:956-62. 
DOI: 10.1097/00007890-199810150-00034

8.	 Moylan CA, Brady CW, Johnson JL, et al. Disparities in liver transplantation 
before and after introduction of the MELD score. JAMA 2008;300:2371-8. 
DOI: 10.1001/jama.2008.720

9.	 Sarkar M, Watt KD, Terrault N, et al. Outcomes in liver transplantation: does 
sex matter? J Hepatol 2015;62:946-55.

10.	 Allen AM, Heimbach JK, Larson JJ, et al. Reduced Access to Liver Trans-
plantation in Women: Role of Height, MELD Exception Scores, and Renal 
Function Underestimation. Transplantation 2018;102:1710-6. DOI: 10.1097/
TP.0000000000002196

11.	 Verna EC, Lai JC. Time for Action to Address the Persistent Sex-Based Dis-
parity in Liver Transplant Access. JAMA Surg 2020;155:545-7. DOI: 10.1001/
jamasurg.2020.1126

12.	 Yoo JJ, Kim SG, Kim YS, et al. Estimation of renal function in patients with 
liver cirrhosis: Impact of muscle mass and sex. J Hepatol 2019;70:847-54. 
DOI: 10.1016/j.jhep.2018.12.030

13.	 Mindikoglu AL, Regev A, Seliger SL, et al. Gender disparity in liver trans-
plant waiting-list mortality: the importance of kidney function. Liver Transpl 
2010;16:1147-57. DOI: 10.1002/lt.22121

14.	 Cholongitas E, Marelli L, Kerry A, et al. Female liver transplant recipients with 
the same GFR as male recipients have lower MELD scores--a systematic bias. 
Am J Transplant 2007;7:685-92. DOI: 10.1111/j.1600-6143.2007.01666.x

15.	 Cullaro G, Sarkar M, Lai JC. Sex-based disparities in delisting for being 
“too sick” for liver transplantation. Am J Transplant 2018;18:1214-9. DOI: 
10.1111/ajt.14608

16.	 Puchades L, Herreras J, Ibanez A, et al. Waiting time dictates impact of frail-
ty: A Spanish multicenter prospective study. JHEP Rep 2023;5:100840. DOI: 
10.1016/j.jhepr.2023.100840

17.	 Matesanz R, Dominguez-Gil B, Coll E, et al. How Spain Reached 40 Decea-
sed Organ Donors per Million Population. Am J Transplant 2017;17:1447-54. 
DOI: 10.1111/ajt.14104

18.	 Matesanz R, Marazuela R, Coll E, et al. About the Opt-Out System, Live 
Transplantation, and Information to the Public on Organ Donation in Spain ... 
Y ole! Am J Transplant 2017;17:1695-6. DOI: 10.1111/ajt.14296

19.	 Rodríguez-Perálvarez M, De la Rosa G, Gómez-Orellana AM, et al. GEMA-Na 
and MELD 3·0 severity scores to address sex disparities for accessing liver 
transplantation: a nationwide retrospective cohort study. EClinicalMedicine 
(In press) 2024. DOI: 10.1016/j.eclinm.2024.102737

20.	 Organización Nacional de Trasplantes (ONT). Memoria anual de donación y 
trasplante de la ONT 2023. Available from: https://www.ont.es/. Accessed 
on 1st February, 2024.

21.	 Jones J, Hunter D. Consensus methods for medical and health services re-
search. BMJ 1995;311:376-80. DOI: 10.1136/bmj.311.7001.376

22.	 Guyatt GH, Oxman AD, Kunz R, et al. Going from evidence to recommenda-
tions. BMJ 2008;336:1049-51. DOI: 10.1136/bmj.39493.646875.AE

23.	 Yoo JJ, Chang JI, Moon JE, et al. Validation of MELD 3.0 scoring system in 
East Asian patients with cirrhosis awaiting liver transplantation. Liver Trans-
pl 2023;29:1029-40. DOI: 10.1097/LVT.0000000000000126

24.	 Marrone G, Giannelli V, Agnes S, et al. Superiority of the new sex-adjusted 
models to remove the female disadvantage restoring equity in liver trans-
plant allocation. Liver Int 2024;44:103-12. DOI: 10.1111/liv.15735

Annex 1 (Cont.). List of recommendations issued by the Spanish Society of Liver Transplantation (SETH). 
Recommendations were classified according to the GRADE system (“Grading of Recommendations Assessment, 
Development and Evaluation”), which rates the strength of the recommendation (1 = strong; 2 = weak) and the 
quality of the supporting scientific evidence (A, B, or C in detrimental quality order)

Recommendation Grade

General recommendations to solve ties in the waiting list

The multidisciplinary transplant team at each center should discuss each tie in the waiting list in a case-by-case basis. If a donation 
occurs with two or more suitable recipients in the waiting list showing identical prioritization score, the on-call team may reach an 
agreement regarding the optimal donor-recipient matching

1C

As a rule of thumb, a tie in the waiting list could be solved by prioritizing patients with hepatic insufficiency over special indications 2C

The time spent in the waiting list could be another criterion to be considered when the tie occurs between two patients with special 
indications in whom the risk of short-term mortality is negligible

2C

The multidisciplinary transplant team and, in the last instance, the on-call transplant team will be responsible for the final decision to 
assign an organ according to the principles or urgency, utility, and equity

1C



First consensus document of waiting list prioritization for liver transplantation by the Spanish Society of Liver Transplantation (SETH)

REV ESP ENFERM DIG 2024;116(12):680-689 
DOI: 10.17235/reed.2024.10639/2024

689

25.	 Kalafateli M, Wickham F, Burniston M, et al. Development and validation 
of a mathematical equation to estimate glomerular filtration rate in cirrho-
sis: The royal free hospital cirrhosis glomerular filtration rate. Hepatology 
2017;65:582-91. DOI: 10.1002/hep.28891

26.	 Artru F, Trovato F, Morrison M, et al. Liver transplantation for acute-on-chro-
nic liver failure. Lancet Gastroenterol Hepatol 2024. DOI: 10.1016/S2468-
1253(23)00363-1

27.	 Rodriguez-Peralvarez M, Gomez-Bravo MA, Sanchez-Antolin G, et al. Expan-
ding Indications of Liver Transplantation in Spain: Consensus Statement and 
Recommendations by the Spanish Society of Liver Transplantation. Trans-
plantation 2021;105:602-7. DOI: 10.1097/TP.0000000000003281

28.	 Fernandez J, Blasi A, Hidalgo E, et al. Bridging the critically ill patient 
with acute to chronic liver failure to liver transplantation. Am J Transplant 
2024;24(8):1348-61. DOI: 10.1016/j.ajt.2024.03.026

29.	 Abdallah MA, Kuo YF, Asrani S, et al. Validating a novel score based on inte-
raction between ACLF grade and MELD score to predict waitlist mortality. J 
Hepatol 2021;74:1355-61. DOI: 10.1016/j.jhep.2020.12.003

30.	 Sundaram V, Shah P, Mahmud N, et al. Patients with severe acute-on-chronic 
liver failure are disadvantaged by model for end-stage liver disease-based 
organ allocation policy. Aliment Pharmacol Ther 2020;52:1204-13. DOI: 
10.1111/apt.15988

31.	 Hernaez R, Liu Y, Kramer JR, et al. Model for end-stage liver disease-sodium 
underestimates 90-day mortality risk in patients with acute-on-chronic liver 
failure. J Hepatol 2020;73:1425-33. DOI: 10.1016/j.jhep.2020.06.005

32.	 Serste T, Gustot T, Rautou PE, et al. Severe hyponatremia is a better predictor 
of mortality than MELDNa in patients with cirrhosis and refractory ascites. J 
Hepatol 2012;57:274-80. DOI: 10.1016/j.jhep.2012.03.018

33.	 Hessheimer AJ, Cardenas A, Garcia-Valdecasas JC, et al. Can we prevent 
ischemic-type biliary lesions in donation after circulatory determination of 
death liver transplantation? Liver Transpl 2016;22:1025-33.

34.	 Francoz C, Belghiti J, Castaing D, et al. Model for end-stage liver disease excep-
tions in the context of the French model for end-stage liver disease score-based 
liver allocation system. Liver Transpl 2011;17:1137-51. DOI: 10.1002/lt.22363

35.	 Durand F. Development and outcomes of the French liver allocation 
system. Curr Opin Organ Transplant 2020;25:132-8. DOI: 10.1097/
MOT.0000000000000749

36.	 Allen E, Taylor R, Gimson AA, et al. Transplant benefit-based offering of de-
ceased donor livers in the United Kingdom. J Hepatol 2024;81(3):471-8. DOI: 
10.1016/j.jhep.2024.03.020

37.	 Attia A, Rowe IA, Harrison EM, et al. Implausible algorithm output in UK 
liver transplantation allocation scheme: importance of transparency. Lancet 
2023;401:911-2. DOI: 10.1016/S0140-6736(23)00114-9

38.	 Mehta N, Dodge JL, Roberts JP, et al. A novel waitlist dropout score for hepa-
tocellular carcinoma - identifying a threshold that predicts worse post-trans-
plant survival. J Hepatol 2021;74:829-37. DOI: 10.1016/j.jhep.2020.10.033

39.	 Roberts JP, Venook A, Kerlan R, et al. Hepatocellular carcinoma: Ablate and wait 
versus rapid transplantation. Liver Transpl 2010;16:925-9. DOI: 10.1002/lt.22103

40.	 Gringeri E, Gambato M, Sapisochin G, et al. Cholangiocarcinoma as an Indi-
cation for Liver Transplantation in the Era of Transplant Oncology. J Clin Med 
2020;9(5):1353. DOI: 10.3390/jcm9051353

41.	 Sapisochin G, Ivanics T, Heimbach J. Liver Transplantation for Intrahepatic 
Cholangiocarcinoma: Ready for Prime Time? Hepatology 2022;75:455-72. 
DOI: 10.1002/hep.32258

42.	 Dueland S, Grut H, Syversveen T, et al. Selection criteria related to long-term 
survival following liver transplantation for colorectal liver metastasis. Am J 
Transplant 2020;20:530-7. DOI: 10.1111/ajt.15682

43.	 Solheim JM, Dueland S, Line PD, et al. Transplantation for Nonresec-
table Colorectal Liver Metastases: Long-Term Follow-Up of the First 
Prospective Pilot Study. Ann Surg 2023;278:239-45. DOI: 10.1097/
SLA.0000000000005703

44.	 Bonney GK, Chew CA, Lodge P, et al. Liver transplantation for non-resectable 
colorectal liver metastases: the International Hepato-Pancreato-Biliary As-
sociation consensus guidelines. Lancet Gastroenterol Hepatol 2021;6:933-
46. DOI: 10.1016/S2468-1253(21)00219-3

45.	 Muttillo EM, Mazzarella G, Picardi B, et al. Treatment strategies for neuroen-
docrine liver metastases: a systematic review. HPB (Oxford) 2022;24:1832-
43. DOI: 10.1016/j.hpb.2022.06.009

46.	 Citterio D, Coppa J, Sposito C, et al. The Role of Liver Transplantation in 
the Treatment of Liver Metastases from Neuroendocrine Tumors. Curr Treat 
Options Oncol 2023;24:1651-65. DOI: 10.1007/s11864-023-01124-w

47.	 Nobel YR, Goldberg DS. Variable Use of Model for End-Stage Liver Disease 
Exception Points in Patients With Neuroendocrine Tumors Metastatic to the 
Liver and Its Impact on Patient Outcomes. Transplantation 2015;99:2341-6. 
DOI: 10.1097/TP.0000000000000723

48.	 Ishak KG, Sesterhenn IA, Goodman ZD, et al. Epithelioid hemangioendothe-
lioma of the liver: a clinicopathologic and follow-up study of 32 cases. Hum 
Pathol 1984;15:839-52. DOI: 10.1016/S0046-8177(84)80145-8

49.	 Stacchiotti S, Miah AB, Frezza AM, et al. Epithelioid hemangioendothelio-
ma, an ultra-rare cancer: a consensus paper from the community of experts. 
ESMO Open 2021;6:100170. DOI: 10.1016/j.esmoop.2021.100170

50.	 Kaltenmeier C, Stacchiotti S, Gronchi A, et al. Treatment modalities and long-
term outcomes of hepatic hemangioendothelioma in the United States. HPB 
(Oxford) 2022;24:1688-96. DOI: 10.1016/j.hpb.2022.03.013

51.	 Lai Q, Feys E, Karam V, et al. Hepatic Epithelioid Hemangioendothelioma and 
Adult Liver Transplantation: Proposal for a Prognostic Score Based on the 
Analysis of the ELTR-ELITA Registry. Transplantation 2017;101:555-64. DOI: 
10.1097/TP.0000000000001603

52.	 Brahmbhatt M, Prenner S, Bittermann T. Liver Transplantation for Hepatic 
Epithelioid Hemangioendothelioma Is Facilitated by Exception Points With 
Acceptable Long-term Outcomes. Transplantation 2020;104:1187-92. DOI: 
10.1097/TP.0000000000002982

53.	 Pardo F, Pons JA, Castells L, et al. VI consensus document by the Spanish Li-
ver Transplantation Society. Cir Esp (Engl Ed) 2018;96:326-41. DOI: 10.1016/j.
ciresp.2017.12.013

54.	 Cheng XS. Is Prioritization of Kidney Allografts to Combined Liver-Kidney 
Recipients Appropriate? CON. Kidney360  2022;3:996-8. DOI: 10.34067/
KID.0002082021

55.	 Truong TT, Nadim MK. Is Prioritization of Kidney Allografts to Combined 
Liver-Kidney Recipients Appropriate? PRO. Kidney360  2022;3:993-5. DOI: 
10.34067/KID.0001632021




