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        General  p rinciples 

 Clinical guidelines for referral of patients for liver transplantation (LT) 

from the United Kingdom, the United States and Europe emphasise a 

number of important general considerations.

CHAPTER 1

   Key  p oints   
   •    Early referral to a transplant centre is important. 

  •    Criteria for referral depend on the clinical context (acute liver failure, subacute liver 

failure, chronic liver disease, liver cancer). 

  •    Refer paracetamol hepatotoxicity when pH  <  7.4, lactate  >  2.5 mmol/L, renal 

impairment or encephalopathy, and all non-paracetamol acute or subacute liver 

failure cases at time of recognition of diagnosis and/or when INR  >  1.5, creatinine 

 >  50 mmol/L, evidence of organ failure or encephalopathy. 

  •    Refer all cirrhotic patients found to have liver lesion(s) characteristic of 

hepatocellular carcinoma to a multidisciplinary team meeting in institutions where 

liver transplantation and other modalities are available. 

  •    Refer patients with chronic liver disease to a transplant centre when they develop a 

fi rst episode of decompensation (ascites or hepatic encephalopathy), those who 

develop diuretic-refractory or -intolerant ascites or type 1 hepatorenal syndrome, 

and patients with chronic hepatic encephalopathy or repeated admissions due to 

recurrent hepatic encephalopathy. 

  •    Refer patients when they develop Child-Pugh score  ≥  8, MELD score  ≥  10 and 

UKELD score  ≥  49 unless contraindications exist. 

  •    Patients with hepato-pulmonary syndrome and those found to have porto-

pulmonary hypertension can also be considered for transplantation. 

  •    Assessment and management of substance misuse and risks of alcohol recidivism 

require a team specialised in addictive behaviours. Decisions as to suitability for liver 

transplantation are best undertaken by transplant centres.   
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   •    It is necessary to ensure that a potential transplant candidate is sick 

enough to justify liver transplantation and that all other measures to 

manage their disease have been exhausted. 

  •    It is necessary to assess whether the patient (1) is fi t enough to survive 

the procedure, (2) will be compliant with medication and advice, and (3) 

does not have comorbidities that will impact on survival or quality of life.   

 This chapter will consider those issues with respect to a number of clini-

cal indications and specifi c concerns in these patients. 

 All guidelines emphasise the importance of early referral to a transplant 

centre. This allows time for the transplant centre to assess the patient fully, 

and gives the potential candidate and their family an opportunity to 

review all their clinical options and to make decisions without pressure. 

Late referral may jeopardise post-transplant outcomes as pre-transplant 

status is one important factor dictating post-transplant hospital stay and 

mortality. 

 Referral can be considered in a number of categories: acute liver failure; 

chronic liver disease; hepatocellular carcinoma (HCC); and variant 

syndromes.  

  Acute  l iver  f ailure:  p aracetamol  h epatotoxicity 

 The importance of early referral in cases with paracetamol-induced hepa-

totoxicity cannot be overemphasised. Early discussion with a liver trans-

plant centre will allow timely transfer of patients and expedite diagnostic 

evaluation by the transplant team. Prognosis is better in those transplanted 

earlier with lower grades of encephalopathy, emphasising the importance 

of early transfer. Early referral also facilitates advice on stabilisation of the 

patient before transfer and avoids unnecessary transfer of patients who 

will not come near to meeting transplant criteria. 

 A number of factors predictive of poor prognosis are relevant when 

considering referral in individual cases (Table  1.1 ).

   •    The King ’ s College criteria continue to demonstrate high specifi city for 

mortality in meta-analyses but has low sensitivity. 

  •    Elevated serum lactate is also a marker of poor prognosis but again has 

low sensitivity. 

  •    Later markers of poor prognosis include renal impairment, hepatic 

encephalopathy, increasing age, malnutrition, a staggered overdose, and 

prior alcohol use.   

    Referral  s ummary 
 Refer patients with paracetamol ingestion with evidence of:

   •    pH  <  7.4 at any time after ingestion; 

  •    elevated serum lactate  >  2.5 mmol/L after fl uid resuscitation; 
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  •    prolonged prothrombin time, renal impairment or hepatic 

encephalopathy.   

 Particular caution should be observed in cases associated with ingestion 

staggered over time, malnutrition, anticonvulsant drug use or a history of 

prior excessive alcohol consumption.    

  Acute  l iver  f ailure:  n on- p aracetamol  a etiologies 

 Clinical and laboratory criteria (Table  1.1 ) defi ning a poor prognosis in 

non-paracetamol ALF are well described. The rate of progression to severe 

stages of hepatic encephalopathy is slower than in paracetamol-induced 

ALF but is also less easy to predict at an early stage. ALF with encepha-

lopathy in the context of certain rarer aetiologies including autoimmune 

hepatitis, Wilson ’ s disease, Budd-Chiari syndrome, pregnancy or lym-

phoma should always be discussed with a transplant centre. 

 Table 1.1       Referral and transplant criteria in patients with acute liver failure 

Referral criteria Transplant criteria

Paracetamol pH  <  7.4 at any time 

after ingestion

pH  <  7.25  >  24 hours after overdose and after 

fl uid resuscitation

Serum lactate 

 >  2.5 mmol/L after fl uid 

resuscitation

Serum lactate  >  3.5 mmol/L  >  24 h after 

overdose on admission or  >  3.0 mmol/L after 

fl uid resuscitation

Any evidence of 

prolonged prothrombin 

time, renal impairment 

or encephalopathy

INR  >  6.5  +  creatinine  >  300  μ mol/L or anuria, 

 +  grade 3/4 encephalopathy

Non-

paracetamol

Any grade of 

encephalopathy

Seronegative hepatitis, hepatitis A, hepatitis B, 

drug-induced liver failure. Any 3 from: 

unfavourable aetiology; age  >  40 y; jaundice to 

encephalopathy  >  7 days; bilirubin 

 >  300 mmol/L; INR  >  3.5

INR  >  1.5 or creatinine 

 >  150 mmol/L

Seronegative hepatitis, hepatitis A, hepatitis B, 

drug-induced liver failure, INR  >  6.5 or PT 

 >  100 s

Acute presentation of Wilson ’ s disease, 

Budd-Chiari syndrome, autoimmune hepatitis. 

A combination of coagulopathy and any grade 

of encephalopathy

INR  >  1.5 and any grade of encephalopathy
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 Late-onset hepatic failure has a particularly poor prognosis and the 

diagnosis should initiate an immediate consultation with a transplant 

centre. 

   Referral  s ummary 
 Refer patients with non-paracetamol ALF in the presence of:

   •    the development of any grade of encephalopathy; 

  •    coagulopathy with INR  >  1.5 or serum creatinine  >  150 mmol/L; 

  •    any other additional organ failure; 

  •    severe acute presentation of auto-immune hepatitis with encephalopa-

thy or ascites; 

  •    coagulopathy and encephalopathy-associated Wilson ’ s disease; 

  •    a diagnosis of late-onset hepatic failure with encephalopathy.      

  Hepatocellular  c arcinoma 

 In Western societies around 95% of hepatocellular carcinoma (HCC) 

develops in the context of cirrhosis. A number of treatment modalities are 

now available to manage HCC including chemotherapy, (chemo)arterial 

embolisation, radiofrequency ablation, percutaneous alcohol ablation, and 

resection, as well as LT. All patients with HCC should be referred to a 

centre where these therapies are available to suit the individual patient ’ s 

particular need. 

 Resection can be used for patients with non-cirrhotic HCC, dependent 

on stage and location of disease. However, for patients with cirrhosis, 

resection should only be considered in individuals with normal serum 

bilirubin (Child-Pugh class A, Table  1.2 ) and with hepatic venous pressure 

gradient (HVPG)  <  10 mmHg. Long-term survival rates for such patients 

undergoing resection for HCC can exceed 70% at 5 years. 

  Most transplant centres use transplant selection criteria as defi ned by 

Mazzaferro relating to:

   •    size (single lesion  <  5 cm); 

  •    multiplicity (up to 3 lesions  <  3 cm); and 

  •    the absence of local or distant invasion; 

  •    or variations of these.   

 Following transplantation, 5-year survival rates of over 70% are 

recorded. Nevertheless, because some patients with HCC outside those 

criteria may have a good post-LT outcome and some patients with a single 

small HCC have a poor outcome due to early and aggressive tumour recur-

rence, there are ongoing efforts to refi ne the selection criteria. Radiological 

size and number of tumours is a poor surrogate of tumour stage or biology. 
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Poor histological differentiation and the presence of macro- or micro-

vascular invasion have repeatedly been found to be independent predic-

tors of post-transplant outcome. Tumour biopsy has been proposed as a 

means of obtaining information on differentiation status but utility is 

limited by sampling error, concerns about tumour spread, heterogeneity 

of differentiation status within a single tumour, and because microvascular 

invasion is often only seen in a very small section of the tumour. Other 

criteria that might refl ect tumour biology include tumour doubling time 

over a specifi c period, response to adjuvant therapy or downstaging, and 

level of  α -fetoprotein. However, some authors have reported reduced 

survival rates using extended HCC selection criteria; hence these are not 

yet recommended in many centres. 

   Referral  s ummary  
   •    Referral to a transplant centre will need to take all these factors into 

account as well as the particular transplant selection criteria used within 

the transplant centre. 

  •    That is best achieved by referral of all patients identifi ed as having a 

focal liver lesion with the characteristics of HCC and within criteria for 

LT to a transplant centre multidisciplinary team meeting in order that, 

where appropriate, LT is considered. 

  •    When a liver lesion(s) characteristic of HCC (arterial hypervascularity 

and portal venous phase washout) is detected, referral to a liver centre 

should be considered for all patients who are otherwise appropriate 

candidates. 

  •    A full range of treatment modalities including resection and other adju-

vant therapies should be considered as well as LT. 

  •    Adjuvant pre-transplant therapy should be considered, particularly if 

waiting times are lengthy.      

  Chronic  l iver  d isease:  n atural  h istory 

 In patients with established chronic liver disease and cirrhosis the mortal-

ity risk relates to the development of either superimposed HCC or to 

complications of portal hypertension. It is possible to differentiate four 

clinical stages of cirrhosis, based on the presence or absence of complica-

tions related to portal hypertension (Box  1.1 ). 

  Identifying the stage of an individual patient ’ s progression will aid timely 

referral to a transplant centre. Late referral resulting in transplantation 

when there is severe liver failure or renal impairment is associated with 

worse outcomes.  
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  Chronic  l iver  d isease:  p rognostic  s coring  s ystems 

 In order to identify the optimum timing for transfer, the use of scores 

accurately predicting short-term mortality has been proposed. In the man-

agement of individual patients with cirrhosis it is clearly important to 

accurately defi ne anticipated medium- and long-term outcomes.

   •    The Child-Pugh score (CPS) uses a combination of objective and subjec-

tive variables (Table  1.2 ), has moderately good predictive accuracy, but 

also well-documented limitations. These include arbitrary categorisation 

of clinical parameters such as ascites and encephalopathy, laboratory 

variability in measurement of prothrombin time, and a ceiling and fl oor 

effect for a number of the variables. 

  •    The model for end-stage liver disease (MELD) score uses only objective 

continuous variables and has gained acceptance as a useful predictive 

tool in a number of different clinical contexts. Nevertheless, the evi-

dence for the superiority of MELD over CPS for short-term prognostica-

tion in patients with severe liver disease is still a matter of debate. 

  •    A number of refi nements to MELD have included recalibration of the 

three laboratory parameters (refi t MELD), addition of serum sodium to 

    Box 1.1    Clinical stages of progression of cirrhosis    

   •    Stage 1 – cirrhosis; no varices, ascites; annual mortality 1% 

  •    Stage 2 – cirrhosis; varices, no haemorrhage, no ascites; annual mortality 3.4% 

  •    Stage 3 – cirrhosis with decompensation (ascites); annual mortality 20% 

  •    Stage 4 – cirrhosis with decompensation (variceal haemorrhage) annual mortality 
 > 50%   

  (Source:   D ’ Amico G, Garcia-Tsao G, Pagliaro L. Natural history and prognostic indicators of survival 

in cirrhosis: A systematic review of 18 studies. J Hepatology. 2010;44:217–31.)   

 Table 1.2       Child-Pugh score 

Points 1 2 3

Albumin (g/L)  > 35 28–35  < 28

Bilirubin ( μ mol/L)  < 34 34–50  > 50

Prothrombin time (s)  < 4 4–6  > 6

Ascites None Mild Moderate

Encephalopathy None Grade 1–2 Grade 3–4

  Score 5–6  =  class A, 7–9 class B, 10–15 class C.  
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the score (MELD-Na) and recalculation of a score on new cohorts of 

patients awaiting transplantation (UK end-stage liver disease score – 

UKELD). UKELD was derived from a cohort of UK patients listed for 

transplantation and was found to be more accurate than MELD in that 

population. While the variables scored in UKELD are similar to those in 

MELD-Na, the coeffi cient weightings are different.   

 With all these scoring systems there is the possibility of inter-laboratory 

differences between assays (INR), variations in serum creatinine related 

to gender, ethnicity and diuretic use, as well as changes in serum sodium 

with diuretics. 

   Referral  s ummary  
   •    In patients with chronic liver disease, the development of decompen-

sated cirrhosis (ascites, variceal haemorrhage, spontaneous bacterial 

peritonitis and encephalopathy) should raise the need for transplanta-

tion and patients should be discussed with a transplant centre. 

  •    The use of prognostic scores in all patients with chronic liver disease 

may aid prediction of short-term prognosis and timing of referral to a 

transplant centre. 

  •    A score predicting worse outcome without transplantation at 1 year 

compared to predicted survival with transplantation should initiate 

referral; Child-Pugh  ≥  8, MELD  ≥  10, UKELD  ≥  49. 

  •    Physicians involved in the care of patients with cirrhosis should inform 

their patients early of the need to improve any modifi able risk factors.      

  Chronic  b iliary  d iseases:  p rimary  b iliary  c irrhosis, 
 s clerosing  c holangitis 

 Most prognostic scores for patients with cirrhosis are independent of the 

aetiology of the chronic liver disease. Disease-specifi c scores have been 

developed but have not been widely introduced. Some clinical symptoms, 

particularly in cholestatic disease, are important. In patients with primary 

biliary cirrhosis, severe osteopenia and intractable pruritus should prompt 

consideration of transfer to a transplant centre. Similarly, patients with 

recurrent bacterial cholangitis in (primary) sclerosing cholangitis (PSC) 

may experience intermittent and severe episodes of decompensation 

punctuated by periods with well-maintained liver blood tests. Prophylactic 

oral antibiotics are commonly ineffective. Blood tests may underestimate 

the mortality risk without transplantation, therefore recurrent cholangitis 

is a further indication for transfer to a transplant centre. The presence of 

a cholangiocarcinoma in patients with sclerosing cholangitis is currently a 

contraindication to LT in most centres. 
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   Referral  s ummary  
   •    In cases with chronic biliary disease consider transplantation: as judged 

by prognostic scores in line with locally agreed criteria for chronic liver 

disease; for intractable pruritus not manageable by any medication; in 

a patient with recurrent, debilitating, non-traumatic bone fractures; in 

the presence of recurrent, refractory bacterial cholangitis in a patient 

with extensive PSC. 

  •    Do not refer patients with cholangiocarcinoma.      

  Diuretic- r esistant/ i ntolerant  a scites and  c hronic 
 h epatic  e ncephalopathy 

 The natural history of cirrhosis demonstrates that within 10 years of diag-

nosis 30–50% of patients with cirrhosis will develop ascites. The prognosis 

for a patient once they have developed ascites is signifi cantly worse than 

in patients with compensated cirrhosis, with a 40% 2-year mortality, and 

therefore referral for consideration of LT should be made when ascites 

develops. Refractory ascites unresponsive to diuretic treatment (DRA) or 

which recurs rapidly after therapeutic paracentesis is associated with a 

50% 1-year survival rate. Patients may also progress to hepatorenal syn-

drome which carries very poor prognosis and should stimulate urgent 

referral to a transplant centre. 

 The management of DRA may involve recurrent paracentesis, insertion 

of TIPS shunt or LT. Although successful in up to 70% of patients and with 

advantages over recurrent paracentesis, there remains controversy as to 

whether mortality is improved by TIPS shunt, or whether progression to 

hepatorenal syndrome is prevented. Recent meta-analyses have demon-

strated some survival advantage. 

 Chronic hepatic encephalopathy (HE) in the context of chronic liver 

disease is associated with a poor prognosis. Intermittent HE requiring 

hospital admission may disproportionately impact survival over and above 

that predicted by MELD and may rapidly respond to LT. 

   Referral  s ummary  
   •    Patients with cirrhosis who develop diuretic-refractory or diuretic-

intolerant ascites should be referred rapidly for consideration of LT. 

  •    Patients with type 1 hepatorenal syndrome should have expedited refer-

ral to a transplant centre. 

  •    Patients with chronic HE or repeated admissions due to recurrent HE 

refractory to optimal medical management should be referred for con-

sideration of LT.      
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  Hepato- p ulmonary  s yndrome 

 Hepato-pulmonary syndrome (HPS) comprises the presence of arterial 

deoxygenation, pulmonary vasodilatation and chronic liver disease. Given 

the importance of a diagnosis of HPS, patients should be screened by pulse 

oximetry, with threshold oxygen saturations of  <  96% being a cost-

effective cut-off for further investigation. Further evaluation for the pres-

ence and severity of HPS includes arterial blood gases, transthoracic 

echocardiography and estimation of the shunt fraction through a 

technetium-labelled macro-aggregated albumin (MAA) scan. 

 Because the median survival of a patient with severe HPS is less than 

12 months, it is accepted as an indication for listing for LT. The severity of 

HPS is, however, a signifi cant determinant of post-transplant survival, 

with the presence of an arterial oxygen concentration of  ≤  50 mmHg, or 

a shunt fraction  >  20% strongly predictive of postoperative mortality. 

Hence certain patients may be deemed too high risk for LT simply based 

on the severity of HPS. 

   Referral  s ummary  
   •    Patients with hepato-pulmonary syndrome, irrespective of the severity 

of their chronic liver disease, should be referred for consideration of LT.      

  Porto- p ulmonary  h ypertension 

 Porto-pulmonary hypertension (PPH) may occur in up to 4% of patients 

with cirrhosis and is diagnosed when mean pulmonary artery pressure 

(mPAP) is  ≥  25 mmHg, with an elevated pulmonary vascular resistance 

( > 240 dyn/s/cm) and a normal pulmonary capillary wedge pressure 

( < 15 mmHg). PPH may be asymptomatic or may present with non-specifi c 

symptoms such as fatigue, pre-syncope, palpitations, exertional breathless-

ness and orthopnoea. Clinician awareness is important. Patients should 

undergo transthoracic Doppler echocardiography and, where indicated, 

right heart catheterisation to assess mPAP and pulmonary vascular 

resistance. 

 A raised mPAP is known to have a negative impact on prognosis in 

cirrhosis and hence LT is a consideration. The presence of mild PPH 

(mPAP 25–34 mmHg) and moderate PPH (mPAP 35–44 mmHg) is not 

associated with worse outcomes after transplantation, but patients with 

severe disease (mPAP  ≥  45 mmHg) are usually excluded from selection due 

to adverse outcomes. PPH may improve slowly after LT although it may 

be slow. 
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   Referral  s ummary  
   •    Patients undergoing transplant evaluation should be screened for PPH. 

  •    Patients with porto-pulmonary hypertension should be discussed with 

a transplant centre regarding their suitability for LT. 

  •    In patients found to have severe porto-pulmonary hypertension (mPAP 

 ≥  45 mmHg) LT is currently contraindicated but should be discussed with 

a transplant centre and in parallel with referral to a specialist in pulmo-

nary hypertension in order to attempt drug therapy for PPH.      

  Patients  w ho are  h uman  i mmunodefi ciency 
 v irus  c arriers 

 Whereas the presence of HIV infection was previously regarded as a rela-

tive contraindication to LT, the current change in natural history related 

to antiretroviral therapy and the possibility of long-term control of viral 

replication has signifi cantly changed the outlook. Liver disease is an 

increasingly important cause of morbidity and mortality in patients with 

HIV who have HBV or HCV coinfection. There is evidence that the rate of 

progression from initial decompensation to death is accelerated in HIV-

coinfected patients. Following transplantation, coinfected HIV and HCV 

carriers have a slightly worse outcome compared to HCV patients. Unde-

tectable HIV viral load and normal CD4 counts are important in the selec-

tion of candidates. 

   Referral  s ummary  
   •    HIV-positive patients with cirrhosis should be referred early for trans-

plant assessment, and certainly after the fi rst decompensation. 

  •    Eligibility for transplantation should be assessed at a transplant centre 

experienced in the management of HIV. 

  •    There are specifi c issues that may impact on decision-making regarding 

LT, including adequate control of viral replication, absence of viral resist-

ance and immunosuppressant–antiviral drug interactions.      

  Other  u nusual  i ndications 

 A number of rare conditions have also been considered for LT. The evi-

dence of effi cacy in these situations is often less impressive, but good 

survival has been recorded in many. Acute porphyrias, polycystic liver 

disease, primary hyperlipidaemia and primary familial amyloidoses are all 

appropriate indications for LT in rare circumstances where all other thera-

pies have failed. 
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 In carefully selected cases LT for rarer tumours such as hepatic epithe-

lioid haemangioendothelioma and neuroendocrine tumours has been per-

formed with good results. 

 Combined liver and kidney transplantation can be considered in the 

presence of simultaneous liver and kidney failure or for certain metabolic 

disorders such as primary oxalosis. All such cases require early and careful 

discussion with a transplant centre before transfer.  

  Specifi c  m edical  s urgical and  p sychosocial  i ssues 

 Early referral of patients to transplant centres has the additional benefi t 

that an assessment of an individual ’ s comorbidities can be made. Factors 

that may be partially or completely reversible may be identifi ed and treat-

ment or modifi cation of these factors may impact on suitability for LT and 

long-term survival. Such factors include:

   •    adequacy of control of diabetes mellitus; 

  •    risk factors for cardiovascular and respiratory disease; 

  •    other issues such as smoking, illicit drug use, obesity and alcohol use.   

  Obesity 
 Minor degrees of obesity are common in patients with cirrhosis, not just 

in patients with non-alcoholic fatty liver disease and type 2 diabetes mel-

litus. Following LT, morbidity and postoperative complications are increased 

with elevated body mass index (BMI) but the impact on survival is minimal 

except in morbidly obese patients (BMI  >  40).  

  Cigarette  s moking 
 Cigarette smoking is associated with adverse post-transplant outcomes 

related to an increased risk of hepatic artery thrombosis, cardiac disease 

and malignancy. Many centres require patients to enroll in smoking absti-

nence programmes before being accepted onto a transplant list.  

  Substance  m isuse 
 In many centres assessment and management of substance misuse repre-

sents a major challenge in potential transplant candidates. All patients 

must be given access to a substance misuse treatment programme. Current 

ongoing use of illicit or non-prescribed substances, non-compliance with 

treatment or failure to comply with assessment constitute contraindica-

tions to listing for LT. Stable methadone use is not a contraindication to 

LT, although postoperative complications are more common relating to 

pain control. 
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  Summary  
   •    Ongoing illicit drug or alcohol use, non-compliance with treatment or 

failure to comply with assessment is considered a contraindication to LT. 

  •    Stable methadone use is not a contraindication but patients must be 

counselled about complexities in postoperative analgesia. 

  •    Any patient with chronic liver disease using illicit drugs or abusing 

alcohol should be advised that ongoing substance misuse may preclude 

LT, should this be required in the future. 

  •    Where appropriate, referral to the local substance misuse service must 

take place and continuing engagement demonstrated.     

  Alcohol 
 Alcohol-related liver disease is a major cause of liver mortality. Liver 

transplantation in abstinent patients with inactive alcoholic liver disease 

(ALD) is well accepted and the survival rates in the UK and elsewhere are 

excellent. Rejection, graft failure and the need for retransplantation 

are less common in patients with ALD compared with patients trans-

planted for other conditions, although they may experience an increased 

incidence of pharyngeal, esophageal or gastric malignancies late after 

transplantation. 

 Assessing the prospect for abstinence in patients with prior alcohol use 

is important. Currently a period of abstinence prior to transplantation is 

required in many transplant centres, in order to allow time for spontane-

ous recovery of liver function and thereby avoid unnecessary LT, rather 

than as a perceived predictor of long-term sobriety. Although the duration 

of abstinence prior to transplantation has some predictive value for sobri-

ety, there is little evidence to support a rigid 6-month rule. Not all studies 

have demonstrated that the duration of abstinence is inversely a strong 

predictor of recidivism, and other factors including psychiatric comorbidi-

ties, social support networks, poly-substance misuse and age at onset of 

abuse are also critical. Some countries, for example the UK and France, 

have moved away from a 6-month rule to a comprehensive psychosocial 

assessment. Assessment is complex and best undertaken within multidis-

ciplinary teams. Concerns about potential recidivism should not be a 

barrier to referral to a transplant centre. 

 In contrast, severe acute alcoholic hepatitis (SAAH), which carries a 

signifi cant mortality, has not been an indication for liver transplantation 

in many countries. Despite that, retrospective series and a recent prospec-

tive study from France of transplantation in highly selected cases with 

SAAH have reported encouraging results. Rates of resumption of alcohol 

use were similar to those reported in other series of patients following 

transplantation for alcoholic liver disease. 
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  Summary  
   •    All patients who are potential transplant candidates and have consumed 

alcohol to excess must be assessed by multidisciplinary teams expert in 

the management of addictive behaviours. 

  •    A full psychosocial assessment must be undertaken in patients with 

alcohol-related liver damage, examining all factors considered predictive 

of recidivism. This is best undertaken by a transplant centre. 

  •    Patients with recurrent decompensated ALD in the context of ongoing 

or recurrent alcohol consumption are not appropriate referrals for LT.     

  Age 
 In Europe 20% of patients undergoing LT are more than 60 years old 

( www.eltr.org ). Older patients have reduced long-term survival after 

transplantation related to frequency of diabetes mellitus, renal impair-

ment, HCV carriage and a higher risk of late post-transplant malignancy. 

Despite that, there are no specifi c age limits to LT. The presence of comor-

bidities including diabetes, cardiovascular and respiratory diseases that 

may increase with age will need to be carefully assessed.  

  Compliance 
 Psychosocial problems are some of the hardest to assess and their impact 

on the need for referral to a transplant centre must not be underestimated. 

Psychiatric disorders must be adequately controlled such that they will not 

impact on compliance with medication and medical advice. In those cir-

cumstances patients may need substantial support and counselling, which 

can be particularly challenging where there are other features including 

low educational attainment, mental retardation, intermittent encepha-

lopathy or when potential candidates are prisoners. 

  Summary  
   •    Potential transplant candidates should be able to demonstrate reason-

able compliance with medication and medical advice. 

  •    Transplant teams and referral centres should make every effort to 

address issues of compliance and factors that impact on compliance, 

before assessment for LT.      

  Further  r eading 

   AASLD Practice Guidelines 2010 – Management of Hepatocellular Carcinoma  .   www.

aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/

HCCUpdate2010.pdf .  



16   When to Refer a Patient for Liver Transplantation

    Arguedas   MR   ,    Abrams   GA   ,    Krowka   MJ   ,    Fallon   MB   .   Prospective evaluation of outcomes 

and predictors of mortality in patients with hepatopulmonary syndrome undergoing 

liver transplantation .  Hepatology .  2003 ; 37 : 192 – 7 .  

    Barber   K   ,    Madden   S   ,    Allen   J   ,    Collett   D   ,    Neuberger   J   ,    Gimson   A   ;   United Kingdom Liver 

Transplant Selection and Allocation Working Party  .   Elective liver transplant list mor-

tality: development of a United Kingdom end-stage liver disease score .  Transplanta-

tion.   2011 ; 92 ( 4 ): 469 – 76 .  

    Bernal   W   ,    Donaldson   N   ,    Wyncoll   D   ,    Wendon   J   .   Blood lactate as an early predictor of 

outcome in paracetamol-induced acute liver failure: a cohort study .  Lancet.   2002 ;

 359 ( 9306 ): 558 – 63 .  

    Burra   P   ,    Germani   G   ,    Gnoato   F   ,    Lazarro   S   ,    Russo   FP   ,    Cillo   U   ,    Senzolo   M   .   Adherence in 

liver transplant recipients .  Liver Transpl.   2011 ; 17 ( 7 ): 760 – 70 .  

    Cholongitas   E   ,    Marelli   L   ,    Shusang   V   ,    Senzolo   M   ,    Rolles   K   ,    Patch   D   ,    Burroughs   AK   .   A 

systematic review of the performance of the model for end-stage liver disease (MELD) 

in the setting of liver transplantation .  Liver Transpl.   2006 ; 12 ( 7 ): 1049 – 61 .  

    Clavien   PA   ,    Lesurtel   M   ,    Bossuyt   PM   ,    Gores   GJ   ,    Langer   B   ,    Perrier   A   ;   OLT for HCC Con-

sensus Group  .   Recommendations for LT for hepatocellular carcinoma: an international 

consensus conference report .  Lancet Oncol.   2012 ; 13 ( 1 ): e11 – 22 .  

  Consensus Conference; indications for liver transplantation19/01/05.  Lyon-Palais des 

Congres; text of recommendations .  Liver Transpl.   2006 ; 12 : 998 – 1011 .  

    Craig   DG   ,    Ford   AC   ,    Hayes   PC   ,    Simpson   KJ   .   Systematic review: prognostic tests of 

paracetamol-induced acute liver failure .  Aliment Pharmacol Therapeut.   2010 ; 31 :

 1064 – 76 .  

    D ’ Amico   G   ,    Garcia-Tsao   G   ,    Pagliaro   L   .   Natural history and prognostic indicators of sur-

vival in cirrhosis: A systematic review of 18 studies .  J Hepatol.   2010 ; 44 : 217 – 31 .  

    Devlin   J   ,    O ’ Grady   J   .   Indications for referral and assessment in adult LT: a clinical guide-

line .  BSG Clinical Guideline 2000 .  www.bsg.org.uk/clinical-guidelines .  

    Dew   MA   ,    DiMartini   AF   ,    Steel   J   ,    De Vito       Dabbs   A   ,    Myaskovsky   L   ,    Unruh   M   ,    Greenhouse  

 J   .   Meta-analysis of risk for relapse to substance use after transplantation of the solid 

organs .  Liver Transpl.   2008 ; 14 : 159 – 72 .  

    Gimson   AE   ,    O ’ Grady   J   ,    Ede   RJ   ,    Portmann   B   ,    Williams   R   .   Late onset hepatic failure: 

clinical, serological and histological features .  Hepatology.   1986 ; 6 ( 2 ): 288 – 94 .  

    Ginès   P   ,    Cárdenas   A   ,    Arroyo   V   ,    Rodés   J   .   Management of cirrhosis and ascites .  N Engl J 

Med.   2004 ; 350 : 1646 – 54 .  

    Ham   J   ,    Gish   RG   ,    Mullen   K   .   Model for end-stage liver disease (MELD) exception for 

hepatic encephalopathy .  Liver Transpl.   2006 ; 12 ( 12 Suppl 3 ): S102 – 4 .  

    Hsu   CY   ,    Lin   HC   ,    Huang   YH   ,    Su   CW   ,    Lee   FY   ,    Huo   TI    et al.   Comparison of the model for 

end-stage liver disease (MELD), MELD-Na and MELDNa for outcome prediction in 

patients with acute decompensated hepatitis .  Dig Liver Dis.   2010 ; 42 ( 2 ): 137 – 42 .  

    Kamath   PS   ,    Wiesner   RH   ,    Malinchoc   M   ,    Kremers   W   ,    Therneau   TM   ,    Kosberg   CL    et al.   A 

model to predict survival in patients with end-stage liver disease .  Hepatology.  

 2001 ; 33 ( 2 ): 464 – 70 .  

    Krowka   MJ   ,    Mandell   MS   ,    Ramsay   MA   ,    Kawut   SM   ,    Fallon   MB   ,    Manzarbeitia   C   , et al. 

  Hepatopulmonary syndrome and portopulmonary hypertension: A report of the mul-

ticenter liver transplant database .  Liver Transpl.   2004 ; 10 : 174 – 82 .  

    Llovet   JM   ,    Fuster   J   ,    Bruix   J   .   Intention-to-treat analysis of surgical treatment for early 

hepatocellular carcinoma: resection versus transplantation .  Hepatology.   1999 ; 30 :

 1434 – 40 .  

    Lucey   MR   .   Liver transplantation for alcoholic liver disease: past, present, and future . 

 Liver Transpl.   2007 ; 13 : 190 – 2 .  



General Considerations   17

    Mathurin   P   ,    Moreno   C   ,    Samuel   D   ,    Dumortier   J   ,    Salleron   J   ,    Durant   F    et al.   Early 

liver transplantation for severe alcoholic hepatitis .  N Engl J Med.   2011 ; 365 ( 19 ):

 1790 – 800 .  

    Mazzaferro   V   ,    Regalia   E   ,    Doci   R   ,    Andreola   S   ,    Pulvirenti   A   ,    Bozzetti   F   ,    Montalto   F   , et al. 

  Liver transplantation for the treatment of small hepatocellular carcinomas in patients 

with cirrhosis .  N Engl J Med.   1996 ; 334 : 693 – 9 .  

    O ’ Grady   JG   ,    Alexander   GJ   ,    Hayllar   KM   ,    Williams   R   .   Early indicators of prognosis in 

fulminant hepatic failure .  Gastroenterology.   1989 ; 97 ( 2 ): 439 – 45 .  

    O ’ Grady   J   ,    Taylor   C   ,    Brook   G   .   Guidelines for liver trans- plantation in patients with HIV 

infection  ( 2005 ).  HIV Med.   2005 ; 6 ( Suppl 2 ): 149 – 53 .  

    Salerno   F   ,    Cammà   C   ,    Enea   M   ,    Rössle   M   ,    Wong   F   .   Transjugular intrahepatic portosystemic 

shunt for refractory ascites: a meta-analysis of individual patient data .  Gastroenterol-

ogy.   2007 ; 133 ( 3 ): 825 – 34 .  

    Sharma   P   ,    Schaubel   DE   ,    Sima   CS   ,    Merion   RM   ,    Lok   AS   .   Re-weighting the model for 

end-stage liver disease score components .  Gastroenterology.   2008 ; 135 ( 5 ): 1575 – 81 .  

    Steinman   TI   ,    Becker   BN   ,    Frost   AE   ,    Olthoff   KM   ,    Smart   FW   ,    Suki   WN   ,    Wilkinson   AH   ; 

  Clinical Practice Committee, American Society of Transplantation  .   Guidelines for the 

referral and management of patients eligible for solid organ transplantation .  Trans-

plantation.   2001 ; 71 ( 9 ): 1189 – 120 .  

    Terrault   NA   ,    Roland   ME   ,    Schiano   T   ,    Dove   L   ,    Wong   MT   ,    Poordad   F    et al.   for the Solid 

Organ Transplantation in HIV: Multi-Site Study Investigators. Outcomes of liver trans-

plant recipients with hepatitis C and human immunodefi ciency virus coinfection . 

 Liver Transpl.   2012 ; 18 ( 6 ): 716 – 26 .    


