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Background  
 
Lung transplantation offers patients with end stage lung disease the opportunity of 
improved survival and quality of life. There has been a steady but definite improvement in 
overall survival with consecutive five year cohorts.1 In some series the outcomes are now 
approaching those of other solid organ transplants.2  The utilisation of extended donors, 
non-heart beating donors and the prospect of ex-vivo conditioned donor lungs should help 
to improve the availability of organs for transplantation.  
 
There continues to be a small number of patients who present with end stage lung disease 
and significant liver disease and who represent prohibitive risk for transplantation of either 
organ in isolation. These patients have a variety of underlying diseases including: Cystic 
Fibrosis (CF), Porto-Pulmonary Hypertension (PPH) and Alpha-1 Anti-trypsin deficiency 
(A1AT).  Over the last four years Papworth for example, has received 1-2 referrals every 
year of patients who have combined severe lung and liver disease.  The exact number of 
these patients is difficult to gauge, but we are aware of potentially 4-6 patients currently 
who may benefit from combined transplantation  In these patients the optimal treatment 
strategy is not currently clearly defined. Historically we have offered these patients 
combined Heart/Lung/Liver transplantation (CHLLT) and reported reasonable outcomes in 
carefully selected patients with survival that was comparable to lung transplantation in 
isolation.3 However, concerns over organ availability and mortality on the waiting list have 
led the UK to generally withhold these procedures for over a decade, the exception being 
3 combined lung liver (CLLT) procedures between 2006 and 2009.  In the interim the 
established practice of multi-visceral abdominal transplantation has gained acceptance. 
Furthermore, both CLLT and CHLLT remain accepted practice in a number of transplant 
centres internationally with good outcomes in recent series (below).    
 
We believe that the significant improvement in outcomes in lung transplantation, 
particularly CF patients (median survival 11.3 years), along with the projected improved 
availability of grafts should now help to allay fears over outcomes and utility of donor 
organs.4 For carefully selected patients, combined transplantation is the only treatment 
option and needs to be offered.  A paper previously presented to CTAG was positively 
received with no objections raised to the listing of patients for combined lung-liver 
transplantation.  There are additional circumstances were impaired cardiac function means 
CHLLT is the operation of choice (eg PPH) and rare instances where combined heart and 
liver transplantation (CHLT) is indicated (eg amyloid).  The purpose of this document is to 
promote formal discussion at LAG and to establish an approach between the two advisory 
groups in cooperation with NHSBT which allows combined cardiothoracic / liver 
transplantation in carefully selected cases with a view to acceptable outcomes. 
 
 



 
Worldwide published experience 
 
Up until 2010 there were 49 reported cases of CLLT and CHLLT: 
 

· USA5 - 11 cases of CLLT:    1 yr pt survival 79%, 5 yr 63% 
· France6 - 10 cases all CF (5 CHLLT):  1 yr pt survival 70%, 3 yr 70% 
· UK3 - 9 cases of CHLLT:    1 yr pt survival 56%, 5 yr 42% 
· Germany7 - 13 cases (1 CHLLT):   1 yr pt survival 69%, 5 yr 49% 
· Italy8 - 3 cases all CLLT in CF 
· Spain9 - 2 cases CLLT 
· Australia - 1 case CHLLT in CF 

 
 
More recent data: 
 
Arnon et al (2011) reviewed UNOS data for CF transplantation: 
CLLT in 15 cases (8 adults) with 5 year survival of 80%. 
 
Raichlin et al (2009) reported 15 cases of CHLT at Mayo clinic Rochester with 5 year 
survival 75%. 
 
In PPH early deaths due to acute heart failure have occurred with CLLT reinforcing 
consideration of CHLLT if evidence of cardiac dysfunction.7  
 
 
UK data (supplied by NHSBT, data recorded in the UK Transplant Registry as at 11 
May 2012): 
 
25 cases in total 
 
CHLT (1990-2001) - 5 cases (Harefield - 4, Newcastle - 1) 
 
CLLT (2006-2009) - 3 cases (Newcastle - 2, Birmingham - 1)  
 
CHLLT (1986-2001) - 17 cases (Cambridge/Papworth - 10, Harefield - 5, Birmingham - 2) 
 
Overall post-operative survival (95% Confidence Interval):    
     1 year   = 56% (35%, 73%) 
     3 years = 47% (26%, 65%) 
     5 years = 47% (26%, 65%) 
 
Of note: 
 
     1) 10/25 died within 90 days, 4/5 CHLLT group at Harefield. 
  

2) Feedback from the Cambridge/Papworth experience suggests that a cohesive team 
of dedicated liver and cardiothoracic clinicians is required to minimise post operative 
complications. 

 
3) More recent CLLT data is favourable (all alive to date acc to NHSBT data). 
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Proposal  
 
1) To set up the Cardiothoracic And Liver Transplantation (CALT) committee – a forum 

composed of members from participating centres, akin to the NASIT for multivisceral 
patients, which will discuss all patients put forward for combined transplantation.  CALT 
will also agree follow up of all cases and audit results, presenting to both Advisory 
Groups every 5 cases performed. 

 
2) Centres performing the procedure must have a defined cardiothoracic/liver team to 

manage the patients along the transplant pathway, particularly early post op, akin to 
multivisceral teams. The importance of daily review by both teams during the post 
operative period cannot be understated in order to optimise outcomes. 

 
3) Indications for combined transplantation would include: 
 

a.    CF: a combination of advanced portal hypertension with  
deteriorating nutritional status and FEV1 < 30% would merit 
consideration of combined transplantation. NB 1) MELD may not 
accurately reflect transplant list mortality.10 2) Importance of early 
LT alone in selected patients with cirrhosis.11  

 
b. PPH if PAP remains > 45 mmHg despite medical therapy 

 
c. Others: A1AT, sarcoidosis, Alagille’s syndrome, familial 

amyloid polyneuropathy, where standard criteria for 
transplantation as defined by LAG and CTAG will apply.  

 
4) Contraindications:  standard lung transplantation contraindications will apply (but case 
                                   selection needs to be rigorous to exclude significant co-morbidities): 

1. Critical or unstable condition (requiring ventilator support) 
2. Severely limited functional status with poor rehabilitation potential  
3. Colonisation with highly resistant or virulent bacteria, fungi or mycobacteria  
4. Obesity defined as a BMI>30 kg/m2 or severe cachexia defined as BMI <18 

kg/m2  
5. Severe or symptomatic osteoporosis with T score of <-3.5  
6. Corticosteroid therapy >15mg/day  

 
From a liver perspective a UKELD > 60 would be disadvantageous for listing and patients 
already listed reaching this UKELD ought to be considered for removal. To optimise 
surgical outcomes transplantation must be avoided when there is generalised sepsis or 
significant renal impairment. 
 
5) DBD organs only to be used.  Two possibilities can be considered for priority within the 
current organ allocation sequence; either as for multivisceral transplantation or as for 
combined liver/kidney transplantation.  
 
6) Surgical techniques: centre preference where there are alternative strategies: eg 
sequential double lung liver vs en bloc heart lung liver (with domino of heart if suitable).  
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