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LIVER NATIONAL ALLOCATION SCHEME 

The current liver allocation scheme for elective liver transplantation is centre-based using a 
donor zone arrangement based on number of registrants. Minimum listing criteria are 
intended to ensure comparable disease severity spectra across all centres and this is 
underpinned by the UKELD scoring system.  UKELD is also used as a tool to prioritise the 
sickest patients. In some centres this is used to categorise patients while in others it defines 
the order of priority. Three centres act co-operatively in the Northern Alliance.  

However, the current scheme has significant deficiencies. 

1. There has been a statistically significant difference in waiting-list mortality between 
centres. 

2. Wait-list mortality has been as high as 18% although this may have fallen recently 
with the increase in organ availability. 

3. Waiting list mortality for prioritisable patients (UKELD >62) at the time of registration 
ranges from 22-28% depending on blood group. 

4. There is a statistically significant difference likelihood of receiving a transplant 
between centres. 

5. There is a statistically significant difference in waiting times for transplantation 
between centres and, although the clinical significance of this parameter is uncertain, 
it has implications for patient care as well as economic disadvantages. 

Work on a new allocation system has now reached the point where a proposal has been 
tabled for consultation. The executive summary of this report is attached. Supplementary 
reports on, 

1. Standardisation of parameters 
2. Development of model 
3. Simulation methodology 
4. Results of simulation 

are available but are not attached. The recommended model combines need and benefit and 
the simulation indicated a halving of waiting-list mortality.  

The anticipated next steps are: 

1. Prospective real-time evaluation shadowing the existing system 
2. External review methodology 
3. Consultation with patient and professional groups 
4. Determination on whether the scheme will be regional or national 
5. Develop operational policy. 
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1. Executive Summary 
1.1. In this document, organ allocation refers to the offering of livers from 

deceased donors to adult elective NHS group 1 ‘active’ registrations for a liver 
only transplant 

1.2. Due to minor variability between centres in the values of some laboratory test 

results that are used in models predicting survival on the transplant list and 
post-transplant, centre-specific correction factors will need to be developed if 
national allocation proceeds. 

1.3. Models to produce predictions on the risk of dying on a transplant list and 
post-transplant have been developed and can appropriately assess the risk on 
those with and without an Hepatocellular Carcinoma (HCC). 

1.4.  We considered the outcome after all 629 adult elective transplants 
registrations during 2013 and compared that to the predicted outcome if the 
organs had been allocated on the basis of need (greatest risk of dying on a 
transplant list), utility (greatest chance of surviving after transplantation) and 
transplant benefit (greatest net life years gained). 

1.5. Fewer registrants are predicted to die on the transplant list with allocation by 
need or transplant benefit. 

1.6. Survival from point of registration is greatest with transplant benefit and need 
based allocation and lowest with current allocation. 

1.7.  The Fixed Term Working Unit (FTWU) recommends that the Liver Advisory 
Group (LAG) should consider transplant benefit based allocation as the 
optimum and needs based allocation as a second alternative. Allocation by 

utility and by the current centre based method is predicted to give worse 
outcomes.  
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1.8. The FTWU considers that HCC are appropriately allocated in the transplant 
benefit allocation model. 

1.9. The FTWU considered a number of options to address low UKELD Variant 
Syndromes (LUVS) with a low risk of mortality on the transplant list and 
recommends using a proportion of the donor pool specifically for these cases, 
defined by the proportion of new low UKELD variant syndrome registrants. 

1.10. The FTWU recommends that further real time shadow donor offering is 
undertaken during 2015 to identify centre decline rates and give units 
experience of using the current predictive models for transplant list and 

post-transplant mortality.  
1.11. More work is needed; to better define HCC diagnostic criteria; to regularly 

update HCC parameters (size, number, AFP); to explicitly define low UKELD 
variant syndromes; to examine additional parameters including surrogates 
for CIT; to examine the impact of alternative distribution (local, regional) of 
organs. 

 
2. Lay summary 

2.1.  
3. Allocation FTWU. 

3.1. A FTWU was set up in November 2013 to consider core organ allocation. 

Membership is given in Appendix A. The FTWU has met on 6 occasions and 

included a representative from the HCC FTWU (Mr James Powell – Edinburgh), the 

Variants FTWU (Dr James O’Beirne - RFH, Dr Alastair MacGilchrist – Edinburgh) 

and patient representatives for the last two meetings.  All present have ratified this 

report. 
3.2. The FTWU undertook two projects; an assessment of the variability in UKELD 

parameters across UK transplant centres using quality assurance (QA) data, and a 

comparison of the outcome of elective adult transplantation by centres during 2013 

with simulations of transplantation with organs allocated by need, utility or transplant 

benefit.  Details of the methodology and results are given in supporting papers 

(LAG(14) XX, LAG(14) YY). 
 

4. Assessing variability in UKELD scores across United Kingdom liver transplant 
centres 

4.1. Six centres use the National External Quality Assurance Service (NEQAS) to 

externally validate their laboratory results for serum NA, bilirubin and creatinine.  All 

seven centres use NEQAS for INR validation. Results from Newcastle were not 
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analysed for serum NA, bilirubin and creatinine as their QA is undertaken in Wales.  

No differences were found between the seven centres in INR values while 

statistically significant differences in serum Na, bilirubin and creatinine were 

observed between the six centres assessed by NEQAS. 

4.2. The observed variability might result in differences in calculated UKELD of up to 2 

points. 

4.3. The results have been discussed with the NEQAS staff who accept that whilst the 

variations observed between centres is not outside the acceptable range of 

laboratory variability it might combine to impact on scores which include those 

parameters. NEQAS data only validates samples within the normal range and there 

may be additional variability between centres from very high/low range parameters 

arising from patients with liver disease. 

4.4. Variability in estimation of AFP will also need to be examined. 

Recommendation 1; unit based correction factors for some pathology tests will be 
required for any national liver transplant allocation scheme.  

 

5. Simulation methodology (LAG(14) XX) 

5.1. The outcomes with current centre-based allocation using real donors during 2013 

were compared in 3 simulations of allocation according to the probability of dying on 

the transplant list (needs-based allocation), the probability of surviving after 

transplantation (utility-based allocation) and allocation based on estimated life years 

gained (transplant benefit based allocation). 

5.2. Primary outcomes were the number of deaths on the transplant list (pre-transplant 

mortality) and the survival from point of registration (population life years).  

Secondary outcomes were survival 1 year post transplant in the four allocation 

methods, the % of each aetiology dying on the list/transplanted and the impact on 

the allocation methods on HCC cases and those with variant syndromes. 

5.3.  The simulations included all adult elective NHS group 1 patients listed for a liver 

only transplant and with an ‘active’ status in 2013 for chronic liver disease (UKELD > 

49), HCC and variant syndromes.  

5.4. Every time an organ became available in 2013, an expected survival without a 

transplant from the point of offering up to 5 years was generated on a patient-by-

patient basis. Patients with low predicted survival on the list ranked high in their 

need for a transplant whereas patients with high predicted survival ranked low. The 

organ was offered, assumed accepted and therefore allocated on the need model to 

the patient ranking the highest.  A similar principle was followed in the utility model 
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except that patients were ranked according to their expected survival with a 

transplant from the point of offering up to 5 years. The transplant benefit model 

ranked patients according to the difference between their expected survival with and 

without a transplant. 

 

6. Results (LAG (14) YY) and discussion 

6.1. For the two primary outcomes of the number of cases predicted to die on the 

transplant list and the survival from registration (population life years) a benefit 

based  allocation gave the best results followed by needs based allocation (Table 1). 

6.2. The models were considered to have adequately assessed priority for HCC by using 

tumour number, max diameter and AFP values.  Fewer HCC cases were predicted 

to die/be removed from the transplant list with all simulated allocation schemes 

compared to current allocation.  The impact of new selection criteria for HCC (AFP 

cut-off, down-staging etc) is being addressed elsewhere. 

Recommendation 2;  The FTWU recommends that LAG should consider transplant 

benefit based allocation as the optimum and needs based allocation as a second 
alternative for categories chronic liver disease with UKELD > 49 and those with an 
HCC.  Allocation by utility and by the current centre based method is predicted to give 
worse outcomes. 

 

Recommendation 3; The FTWU recommends; regular 3 monthly updating of HCC 
parameters on the transplant list to be introduced from 2015; improved definition of 
radiological methods and scanners used.  

 

6.3. Mortality within different Variant Syndrome diagnoses between 1st Jan 2009 and 31st 

Dec 2012 was considered.  It was agreed that Diuretic Resistant Ascites (DRA) and 

chronic hepatic encephalopathy were not associated with an altered risk of mortality 

than that predicted by UKELD. The numbers with a low UKELD DRA were very 

small.  Mortality was low in familial amyloidosis, primary hyperlipidemia, polycystic 

liver disease and to a lesser extent in recurrent cholangitis (2 of 12 in 4 years), 

hepato-pulmonary syndrome (1 of 8 in 4 years) and intractable pruritus (6 of 28 in 4 

years).  
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6.4. During the simulation period, there were 60 active registrations in the six categories 

discussed above (4.7% of all registrants).  Fourty-five of these 60 registrants had a  

UKELD < 49 (3.5% of all registrants) and 14 actually received a transplant that year. 

6.5. Four options were considered for the LUVS; to give them no extra priority; to give 

them escalating priority points dependent on time waiting on the transplant list; to 

give them priority points equivalent to the median of all registrants so that their 

predicted time to offer of a donor was the same as the median for all patients; to 

identify a proportion of donors equal to the proportion of LUVS registrations each 

year and utilize that donor pool for them.  On the latter scheme, if for example LUVS 

represent 3% of the elective registrants they would be offered every 33rd donor; 

within the national LUVS pool those donors could then be offered by donor zone and 

time on the transplant list. 

6.6. All enhanced prioritization schemes for LUVS will inevitably increase the risk of 

death on the transplant list for individuals who are registered with a high UKELD or 

an HCC. If there were 629 elective donors used in 2013 and 3% LUVS then 19 

donors would not be available to registrants with a higher risk of dying. 

Recommendation 4; those cases with a low UKELD Variant Syndrome should be 
allocated organs in proportion to their annual % of the total elective transplant 
registrant pool. 

 

Recommendation 5; improved, auditable, definitions of low UKELD Variant Syndrome 
cases should be introduced. 

 

7. Next steps 

7.1. The FTWU considered additional requirements prior to introduction of any national 

allocation scheme. Allowing units experience of using the predictive models 

described here is important in order to generate confidence in the proposals. 

7.2. Discussion of the recommendations within patient groups and charities should also 

be promoted. 

7.3. Further real time shadow allocation by transplant benefit during 2015 run in parallel 

with current unit based allocation would allow estimation of a unit’s decline rate for 

liver offers. 

7.4. More work is needed to examine additional parameters that might be included in the 

models including surrogates for cold ischaemia time (CIT),  to examine the impact of 

alternative distribution (local, regional, contiguous zones) of DBD/DCD organs. 
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Recommendation 6; the FTWU recommends that further real time shadow donor 
offering is undertaken during 2015 to identify centre decline rates and give units 
experience of using the current predictive models for transplant list and post-
transplant mortality.  

 

Recommendation 7; the impact of additional parameters within the models such 
as CIT is required as is the impact of alternative DBD/DCD organ distribution 
(local, regional, contiguous zones). 

 

Appendix A 

1. Membership of the FTWU 

Prof. Dave Collett – Statistics, NHS Blood and Transplant (NHSBT), Bristol 

Dr. Elisa Allen – Statistics, NHSBT, Bristol 

Dr. Varuna Aluvihare – King’s College Hospital, London 

Dr. Alex Gimson – (FTWU chair) Addenbrooke’s Hospital, Cambridge 

Mr Ernest Hidalgo – Leeds Royal Infirmary 

Prof. John O’Grady (LAG chair) – King’s College Hospital, London 

Dr. Tahir Shah – Queen Elizabeth Hospital, Birmingham  

Dr. Doug Thorburn – Royal Free Hospital, London 

2. Other attendees; 

Mr John Crookenden – patient representative – October 29th 

Dr Alastair MacGilchrist – Edinburgh - 29th October 

Dr James O’Beirne – Royal Free Hospital – 29th October 

Mr James Powell – Edinburgh – 29th October 

Ms Martine Walmsley – PSC Support, patient representative – 5th November  

 

 


