
SYMPOSIUM 1

In the early years because of the high risk of mortali-
ty and morbidity, liver transplantation was only used for
those that were terminally ill.  As the outlook for liver
transplantation in childhood has improved so the indica-
tions for transplantation for metabolic disorders in child-
hood have expanded (1).

Liver transplantation is used to treat inborn errors for
two major indications; firstly because of irreversible
liver disease, usually cirrhosis, and secondly for enzyme
replacement. The management may be made more com-
plicated by the involvement of other organs by the meta-
bolic disease.

The indications for transplantation for isolated liver
failure are the same as those for any other cause.  The
most frequent disorders are progressive familial intra-
hepatic cholestasis (PFIC), Wilson’s disease, α1- anti-
trypsin deficiency and tyrosinaemia type 1. In glycogen
storage disease (GSD) IV, cystic fibrosis, respiratory
chain disorders, and cholesterol ester storage disease
liver may be also diseased but other organs are often
involved (heart, lung, etc) and may complicate trans-
plantation.

Liver transplantation for enzyme replacement has
been done for many disorders. These include Crigler-
Najjar, hyperoxaluria, GSD type 1, maple syrup urine
disease and urea cycle disorders (most often carbamyl
phosphate synthetase and ornithine transcarbamylase
deficiencies). The disorder frequently involves other
organs, for example in methylmalonic acidaemia, respi-
ratory chain disorders and hyperoxaluria. For this reason
in hyperoxaluria and methylmalonic acidaemia the liver
transplantation is often combined with renal transplanta-
tion because of end stage renal failure (2). Early trans-
plantation may be valuable in some disorders to prevent
inevitable complications (for example – homozygous
familial hypercholesterolaemia) but the indications for
many disorders are not clearly defined. These may
include poor prognosis despite optimal therapy, risk of
additional complications, difficulties with treatment
resulting in unstable metabolic control and poor quality
of life.

Whilst intellectual function may improve with liver
transplantation (3) liver transplantation is generally not
indicated in those disorders in which there is already
severe systemic complications (systemic oxalosis),
severe neurological damage or in which such complica-
tions are inevitable such as Alpers disease (4) and
Niemann- Pick type C. However the underlying diagno-

sis may not be apparent when the patients first present,
particularly if they present with acute liver failure.
However with advances in molecular genetics it may
become possible to screen for some disorders, such as
Alpers syndrome.

When considering liver transplantation for systemic
disorders it is important to understand the condition
fully as serious unexpected complications may develop.
In methylmalonic acidaemia it was widely thought that
liver transplantation would effectively cure the disorder
by reducing circulating metabolite concentrations.
However it is now recognised that these patients are at
risk of neurological complications, particularly around
the time of operation but even many years after trans-
plantation (5).

With increasing use of living related donors from a
close family relative, the problem of suitability of carri-
ers of metabolic disorders arises. Whilst there does not
appear to be a problem with heterozygotes of recessive
disorders, female carriers of X-linked conditions, such
as ornithine transcarbamylase deficiency, will need very
careful assessment.

The enzyme activity necessary to correct the meta-
bolic abnormalities in some disorders is small so that the
disorder may be treated effectively by the replacement
of only some liver tissue (for example Crigler-Najjar).
In which case hepatocyte transplantation or partial aux-
iliary liver concentration may be all that is necessary but
in both these disorders monitoring the viability of the
donor tissue is difficult.  Partial auxiliary liver trans-
plantation is technically difficult (6) and relatively few
patients have had this procedure worldwide. Hepatocyte
transplant may be used to bridge a gap before liver trans-
plantation (7).

Liver transplantation for inborn errors is now an
established procedure.  Whilst the indications for liver
failure are clearly defined the timing and indications for
the treatment of inborn errors for enzyme replacement
therapy are much less so. The outcome of all patients
being considered for transplantation needs to be docu-
mented carefully so that guidelines can be developed.

References

1. BURDELSKI M. Liver transplantation in metabolic diseases : current status.
Pediatr Transplant., 2002, 6 : 361-3.

2. VAN’T HOFF W.G., DIXON M.A., TAYLOR J., ROLLES K., REES L.,
LEONARD J.V. Succesful liver-kidney transplantation in a child with methyl-
malonic acidaemia. J Pediatr, 1998, 132 : 1043-1044.

Acta Gastro-Enterologica Belgica, Vol. LXVIII, July-September 2005

Medical progress and pitfalls of the treatment of inborn errors involving the liver

J. V. Leonard

Biochemistry, Endocrinology and Metabolism Unit, Institute of Child Health, London, UK



2 J. V. Leonard

3. FLETCHER .JM., COUPER R., MOORE D., COXON R., DORNEY S.
Liver transplantation for citrullinaemia improves intellectual function. J
Inherit Metab Dis., 1999, Jun, 22 : 581-6.

4. DELARUE A., PAUT O., GUYS J.M., MONTFORT M.F., LETHEL V.,
ROQUELAURE B., PELLISSIER J.F., SARLES J., CAMBOULIVES J.
Inappropriate liver transplantation in a child with Alpers-Huttenlocher syn-
drome misdiagnosed as valproate-induced acute liver failure. Pediatr
Transplant., 2000, 4 : 67-71.

5. CHAKRAPANI A., SIVAKUMAR P., MCKIERNAN P.J., LEONARD J.V.
Metabolic stroke in methylmalonic acidemia five years after liver transplan-
tation. J Pediatr., 2002, 140 : 261-3.

6. KASAHARA M., TAKADA Y., EGAWA H., FUJIMOTO Y., OGURA Y.,
OGAWA K., KOZAKI K., HAGA H., UEDA M., TANAKA K. Auxiliary par-
tial orthotopic living donor liver transplantation : Kyoto University experi-
ence. Am J Transplant., 2005, 5 : 558-65.

Acta Gastro-Enterologica Belgica, Vol. LXVIII, July-September 2005


