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Written by Dr Julia Sopena Falco, Liver Unit, St Vincent's University Hospital,  
Elm Park, Dublin 4

Liver Disease

Three decades of the Irish National Liver 
Transplant Program

with primary biliary cholangitis 
or massive hepatomegaly 
causing pressure symptoms 
and malnutrition in polycystic 
liver disease. In general patients 
would not be considered for liver 
transplant if they are over 70 
years of age or have significant 
co-morbid disease with a related 
mortality risk of greater than 50% 
at 5 years. 

Allocating donor organs

When patients are placed on the 
waiting list the timing of transplant 
depends on the availability of a 
suitable liver and the number of 
patients on the waiting list. The 
donor organ is matched by blood 
group and size. For example an O 
liver can be given to any patient, 
an AB recipient can receive any 
liver but an O recipient can only 
receive an O liver. The liver needs 
to be reasonably matched in 
size with donor/recipient weights 
varying by less than 10Kgs in 
general. A donor liver may be 
reduced in size but this adds to 
the complexity of the surgical 
procedure. Allocation depends on 
the severity of the liver disease 
rather than on waiting list time. 
The MELD score is used to select 
the recipient who requires the 
transplant most urgently. For 
patients with fulminant hepatic 
failure there is a formal liver 
sharing system with the United 

Kingdom. There are very strict 
criteria for allocating these donor 
grafts and patients with chronic 
liver disease are precluded.

Complications post-transplant

Over the past 28 years the field of 
liver transplantation has changed 
markedly. In the early days of the 
program rejection, both acute 
and chronic, and infection were 
major problems. It is now unusual 
to lose a liver due to rejection. 
We tend to favour relatively light 
immunosuppression early post-
transplant. This helps to prevent 
infection and preserve renal 
function. Episodes of acute cellular 
rejection are relatively common 
(30%-40%) in the early weeks 
following surgery but are managed 
with steroid therapy if required. 
Chronic rejection used to be a 
cause of graft loss, particularly in 
young females with autoimmune 
liver disease. With modern 
immunosuppressive regimens this 
has become very rare. The liver is 
a relatively immuno-tolerant organ, 
compared to heart, kidney or 
lungs. Viral and fungal infections, 
CMV, candida and aspergillus, 
were also a major problem, in 
the past. Current antiviral and 
antifungal prophylaxis regimes are 
very effective at preventing these 
infections. Recurrent disease is a 
problem for a minority of patients 
with primary sclerosing cholangitis 

Summary

The Irish national liver transplant 
program was established in St 
Vincent's University Hospital 
in 1993. Since then over 1,000 
patients have received a 
transplant. Currently the program 
is staffed by five liver transplant 
surgeons and five hepatologists. 
The hospital also hosts the 
national pancreas transplant 
program and is the national referral 
centre for primary cancers of 
the liver and pancreas and for 
neuroendocrine tumours (NET). 
Survival figures are excellent with 
> 92% survivals at one year for 
elective patients. The program is 
limited to adult transplant only. 
The numbers of patients requiring 
paediatric liver transplant are 
small and these patients are 
currently referred to King's College 
Hospital in the United Kingdom. 
Over the past three decades 
there have been significant 
changes in the indications for 
transplant. Autoimmune liver 
disease, with the exception of 
primary sclerosing cholangitis, 
is less common. Transplants 
for hepatocellular carcinoma 
and alcoholic liver disease have 
increased. Medical therapy for 
hepatitis B, C and Budd-Chiari 
syndrome has improved with 
reduced requirement for liver 
transplantation. New indications 

such as cystic fibrosis liver 
disease, multi-visceral transplant 
and cholangiocarcinoma have 
become accepted. it is hoped 
the introduction of normothermic 
machine perfusion for donor 
organs will help to increase 
transplant availability. 

Assessment for liver transplant

Patients are considered for 
transplant if they have a primary 
liver disease with a significant 
risk of mortality in the short to 
medium term. This includes 
patients with both chronic liver 
disease and fulminant hepatic 
failure. The mortality risk related 
to elective liver transplant is 
approximately 7-8% at one year 
and the mortality related to liver 
transplant for fulminant hepatic 
failure is approximately 20% at 
one year. Thus the mortality rate 
for the underlying condition has 
to exceed these figure to justify 
the risk. A number of risk scores 
have been developed to help with 
decision making for both acute 
and chronic liver disease. These 
include the MELD score (Model 
for End stage Liver Disease) 
and the King's College criteria 
for fulminant hepatic failure. 
Occasionally patients may be 
considered for liver transplant on 
quality of life indications, but this 
is rare. Examples would be severe, 
intractable pruritus in patients 
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rule disadvantages patients who 
present for the first time with liver 
failure due to alcoholic hepatitis 
and who may not survive 6 months 
without transplant. Pilot studies 
in France and Belgium have 
demonstrated acceptable medium 
term results for this patients 
group.2 A pilot study has been 
approved in the United Kingdom 
and it likely that we will hear a lot 
more on this topic.

Hepatocellular carcinoma.

There has been a significant 
increase in the number of liver 
transplants for hepatocellular 
carcinoma in recent years. The 
Milan criteria, published in 19963, 
established that patients with a 
small tumour burden could be 
transplanted successfully with 
a low risk of tumour recurrence. 
The criteria have subsequently 
been expanded somewhat, while 
maintaining excellent results. The 
numbers coming to transplant 
are increasing because 6 monthly 
ultrasound screening in cirrhotic 
patients is detecting small tumours 
earlier. The risk of hepatoma 
development is 1-2% per year in 
cirrhotic patients. With improved 
medical management of cirrhosis 
related complications, patients 
are living longer and developing 
hepatomas. For patients not 
suitable for liver transplant, due 
to age, co-morbidity or other 
factors, locoregional therapy 
with transarterial chemo-
embolization (TACE) or radio-
frequency ablation are improving 
prognosis also. These therapies 

may also down-stage some 
patients to within Milan criteria 
and allow consideration of liver 
transplantation. A minority of 
patients with cholangiocarcinoma 
are suitable for liver transplant. 
These include patients with small 
hilar tumours after radiation and 
chemotherapy treatment. This is 
a demanding treatment regimen 
but patients who respond have 
acceptable 5 year survival rates.4 

Budd-Chiari syndrome.

Budd-Chiari syndrome or hepatic 
venous out-flow obstruction 
can present as fulminant or 
sub-fulminant hepatic failure. 
Liver transplant was one of 
the principal treatments. It 
has since been discovered 
that early anticoagulation and/
or TIPS shunting are effective 
treatments to alter the natural 
history and prevent liver failure. 
The mortality rates from Budd-
Chiari syndrome have fallen 
over the past two decades, 
probably due to improvements in 
treatment. In an national inpatient 
sample from the United States 
8,435 hospitalizations related to 
Budd-Chiari syndrome, overall 
in-hospital mortality for decreased 
significantly from 18% in 1998 to 
8% in 2017.5 Liver transplantation 
is now rarely required for  
Budd-Chiari syndrome.

Hepatitis B

Transplantation for hepatitis 
B has undergone a number of 
changes over the years. In the 
early days of liver transplantation 
rapid re-infection of the graft with 
fibrosing cholestatic hepatitis was 
associated with high mortality. 
Transplant was limited to patients 
with fulminant hepatitis B or delta 
co-infection. With the advent 
of hepatitis B immune globulin 
and oral antiviral agents this all 
changed and many patients with 
hepatitis B were successfully 
transplanted. Universal vaccination 
and long term antiviral treatment 
mean that relatively few hepatitis B 
patients now come to transplant. 
The exception are patients with 
combined hepatitis B and delta 
infection as there are no currently 
available, effective treatment 
for hepatitis Delta to prevent 
progression to cirrhosis and 
hepatocellular carcinoma. With the 
recent development of effective 
oral treatment for delta infected 
patients it is hoped that liver 
transplant for hepatitis B will rarely 
be required. 

Cystic Fibrosis

Ireland has a high prevalence of 
cystic fibrosis. After lung disease, 
liver disease is the second 

and hepatocellular carcinoma and 
this still presents a challenge.

Changing indications for liver 
transplantation

The type of liver disease in patients 
referred for and undergoing liver 
transplant has changed markedly 
over the past 3 decades. In 
table 1 are summarised the 
aetiologies from the start of the 
program compared to the years 
2018-2019. The most striking 
changes are the increase in the 
numbers of patients transplant 
for alcoholic liver disease and 
hepatocellular carcinoma and 
the decrease in the number 
transplanted for autoimmune 
hepatitis and primary biliary 
cholangitis. In contrast to the other 
autoimmune liver diseases the 
number of patients transplanted 
for primary sclerosing cholangitis 
has increased. This is possibly 
explained by the fact that there is 
now effective medical therapy for 
both autoimmune hepatitis and 
primary biliary cholangitis. It is well 
known that steroids, azathioprine, 
budesonide and other 
immunosuppressive drugs can 
improve prognosis in autoimmune 
hepatitis. Ursodeoxycholic acid 
improves survival in primary 
biliary cholangitis. Bezafibrate 
and obeticholic acid are now 
available for non-responders. 
The widespread and effective 
use of these various medications 
is probably reflected in the 
reduced numbers coming to liver 
transplant. Unfortunately, that is 
not the case for primary sclerosing 

cholangitis. There is no effective 
medical therapy and the number 
of patients suffering from this 
condition is rising. In addition 
these patients are at increased 
risk of a range of malignancies 
including cholangiocarcinoms, gall 
bladder carcinoma, colon cancer 
and lymphoma. Effective medical 
treatment for primary sclerosing 
cholangitis is one of the great 
unmet needs in hepatology. 

Alcohol related liver disease

One of the striking features in 
table 1 is the increase in the 
number of transplants for alcoholic 
liver disease. Unfortunately the 
prevalence of alcoholic liver 
disease in Ireland continues to 
increase.1 Currently patients 
with alcoholic liver disease 
are required to have at least 
6 months abstinence, insight 
into any addiction issues and 
reasonable social support before 
listing is considered. The PEth 
(phosphatidylethanol) test is very 
useful to confirm abstinence. 
Phosphatidyethanol is a direct 
alcohol biomarker with an average 
half-life of 4-5 days. It can detect 
significant alcohol intake up to 4 
weeks previously. There is a lot 
of debate about the 6 month rule. 
It is certainly true that 6 months 
abstinence is not predictive 
of long term abstinence. The 
alternative view is that failure to 
maintain abstinence for 6 months 
while being assessed for liver 
transplant is predictive of failure to 
abstain post-transplant. A counter 
argument is that the 6 month 
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most exciting new approach to 
optimising donor organ availability 
is the use of normothermic 
machine perfusion. A significant 
proportion of donor livers are not 
used, usually because of concerns 
about excess fatty infiltration. This 
is associated with a major risk of 
primary non-function and graft 
failure. Normothermic machine 
perfusion means the liver is 
perfused at normal temperature 
and its function analysed prior 
to transplantation. Using this 
techniques, investigators in the 
United Kingdom transplanted 
71% of organs which previously 
would have been discarded.6 They 
reported 100% 90 day survival. 
There are still problems with this 
approach as biliary strictures 
developed in 18%. Nevertheless it 
represents a significant advance. 
Funding has been made available 
and it is hoped to introduce this 
technique to our program in the 
near future.
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commonest cause of mortality. 
With improving medical therapy 
and life expectancy increasing 
numbers of these patients are 
presenting with complications 
of cirrhosis. Portal hypertensive 
related complications including 
bleeding varices, ascites and 
malnutrition are common 
presenting problems. Timely liver 
transplant can improve quality of 
life, lung function and prognosis 
in these patients. Lung function 
and colonisation with resistant 
organisms are limiting issues. To 
date one patient has received a 
combined lung- liver transplant in 
the program. It is hoped that the 
new CFTR modulators will help 
to prevent the progression of liver 
disease as well as lung disease 
and render liver transplantation 
unnecessary for this condition. 

The future

The major limitation in liver 
transplantation is the shortage of 

donor livers, which is a world-
wide phenomenon. Approaches 
to increasing the supply of donor 
organs include developing the 
organ donation infrastructure, 
introducing presumed consent, 
organs procured following cardiac 
death (DCD), living related partial 
liver donation and normothermic 
machine perfusion. There has 
been significant investment in the 
organ donation network in recent 
years and the debate and publicity 
around presumed consent is 
very welcome. A small number of 
additional organs may be procured 
following cardiac death. In areas 
of the world where brain death 
criteria are not widely accepted, 
living related partial liver donation 
is the most common technique 
for liver transplantation. Results 
are excellent but high volumes 
are necessary to minimise risk 
to the donor and it is unlikely 
to be appropriate for a medium 
volume program such as ours. The 

 
 

Aetiology % of transplants 
 

1993-98 2019-21 

Autoimmune hepatitis 16 3 
Primary biliary cholangitis 18 4 
Alcoholic cirrhosis 14 23 
Primary sclerosing cholangitis 13 16 
Hepatocellular carcinoma 1 15 
NASH/Cryptogenic cirrhosis 5 7 
Viral hepatitis 5 6 
Budd Chiari syndrome 3 0 
Fulminant hepatic failure 15 11 
Cystic fibrosis 0 2 
Others 10 13 

 
 
 
 

Liver Disease

Providing Regulatory Support: HPRA Annual Report
The Health Products Regulatory 
Authority (HPRA) has published its 
2020 annual report, detailing its 
activities to regulate medicines, 
devices and other health products 
for the benefit of people and 
animals. The report outlines the 
HPRA’s programme of work in 
each of the health product areas 
it regulates, as well as highlighting 
how the national regulator 
responded effectively and rapidly 
to significant developments, 
including COVID-19. 

During 2020, the HPRA’s key 
activities included:

• The authorisation of 251 (2019: 
300) new human medicines for 
the Irish market through the 
national, mutual recognition 
and decentralised procedures. 
An additional 155 medicines 
were authorised through the 
centralised route – co-ordinated 
by the European Medicines 
Agency (EMA) – with the HPRA 
serving as rapporteur and 
co-rapporteur for 12 and six 
applications, respectively.

• The authorisation of 57 new 
veterinary medicines for 
the Irish market through the 
national, mutual recognition 

and decentralised procedures 
contributing to the record 
figure of approximately 1,880 
veterinary medicines now 
authorised for the Irish market. 

• Approval for 73 clinical trials of 
human medicines, including 
seven COVID-19 related trials.

• The receipt of 7,752 adverse 
reaction reports in relation 
to human medicines, as well 
as 391 suspected adverse 
reactions and events reported in 
relation to veterinary medicines.

• Lead member state for 
monitoring the safety of 70 

nationally authorised active 
substances in addition to 56 
centrally authorised human 
medicines as part of its 
contribution to the work of 
the Pharmacovigilance Risk 
Assessment Committee at  
the EMA.

• The detention of 1,610,295 
dosage units of fake and  
other illegal medicines  
(2019: 1,018,678). Products 
detained included sedatives, 
erectile dysfunction  
medicines, analgesics and 
anabolic steroids.
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