
0021-7557/08/84-05/381
Jornal de Pediatria
Copyright © 2008 by Sociedade Brasileira de Pediatria EDITORIALS

Liver transplantation in children
Deirdre Kelly*

Pediatric liver transplantation (LT) is now routine treat-

ment for childrendyingof end-stage liver failure in bothdevel-

oped and developing countries.1 The indications for

transplantation include acute and chronic liver failure, inher-

ited metabolic liver disease and unresectable hepatic tumors.

The major indication worldwide is in children with biliary atre-

sia who have had an unsuccessful Kasai portoenterostomy,

accounting for more than 50% children transplanted under

the age of 2 years in Europe and the USA.2

Fulminant hepatic failure secondary to viral

hepatitis or poisoning is the main indica-

tion for acute liver failure.2

The significant increase in the survival

rate throughout the 1990’s in most cen-

ters has been sustained with most report-

ing 1-year actuarial survival rates > 90%

in elective patients and > 70% in acute

liver failure. Long-term survival figures for 10-15 years are >

80%.3 Many aspects have contributed to improved survival

in children post LT. These include improved preoperative man-

agement such as the treatment of hepatic complications and

the importance of intensive nutritional support.4 The devel-

opment of better preservation solutions and surgical tech-

niques, such as reduction hepatectomy, split LT and the

introduction of living related LT, has extended LT to infants

under the age of 1 year and weighing less than 10 kg, which

has effectively reduced the waiting list mortality from 25 to

5%.5 Surgical complications have reduced, but sepsis and

rejection remain significant issues.

The development of effective methods of diagnosis, pro-

phylaxis and treatment of cytomegalovirus (CMV) with gan-

ciclovir or valganciclovir means that these diseases are no

longer a significant cause of mortality but morbidity remains

high.6 In contrast, the absence of specific therapy for

Epstein-Barr virus (EBV) means that infection rates are high

in those children who are EBV negative pre transplant, and

who receive an adult EBV positive liver. The development of

molecular genetic diagnosis for EBV (polymerase chain reac-

tion) means that progressive disease, or post-transplant lym-

phoproliferative disease (PTLD) may be prevented by

preemptive reduction of immunosuppression in response to

rising EBV titers. Treatment of established disease is now pos-

sible with rituximab or adoptive T-cell therapy.7

Furthermore, the incidenceof acute

and chronic rejection has fallen follow-

ing thedevelopment of newer immuno-

suppressive drugs, which are more

easily absorbed such as cyclosporin

microemulsion (Neoral) or more potent

such as tacrolimus.8 The use of induc-

tion immunosuppression with mono-

clonal antibodies (IL-2 inhibitors) such

as daclizumab, a humanized antibody

and basiliximab, a chimeric antibody with transfer to mainte-

nance immunosuppression with renal sparing drugs such as

mycophenolate mofetil or sirolimus (rapamycin) may reduce

long-term renal dysfunction.9

Amore recent approach is thedevelopment of steroid-free

immunosuppressive regimes, which reduces hypertension,

stunting and the cosmetic side effects of steroid therapy. It is

effective in the short term but may be associated with an

increase in the development of de novo autoimmune hepati-

tis in 2-3%of children.10 This formof graft dysfunction is asso-

ciated with an increasing incidence of non-specific

autoantibodies (ANA,SMAand rarely LKM), graft hepatitis and

elevated immunoglobulins and may be related to the progres-

sive development of graft hepatitis with fibrosis.11

As long-term survival increases, attention has now

focused on the quality of life achieved by children undergoing

transplantation. It is clear that survivors have nutritional and

endocrine rehabilitation, undergo puberty normally and are

fertile, with several reports of successful pregnancy. Although
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there is clear maintenance of psychosocial development both

physically and intellectually, recent studies suggest theremay

be deficits in cognitive functioning which may be related to

long-term immunosuppression.12

The success of pediatric LT in the USA and Europe has

increased the awareness and highlighted the need for such

procedures in other parts of the world. The article by Mes-

quita et al.13 is an important example of the success of LT in

children in Brazil in a new program. The study includes 84 chil-

dren under the age of 18 years who were assessed and/or

listed for LT over a 9-year period and reports excellent results

in line with survival rates from other international centers.

Most children were either transplanted for biliary atresia or

fulminant hepatitis as reported from other centers.

There are some important differences however. Children

waited for a long time on the waiting list (between 2 to 6 years

in three cases) before dying of their disease. In Europe, chil-

dren would rarely be placed on the list so early (or be expected

to survive so long), so this reflects the difficulty in obtaining

suitable donors for these childrenand the concernof their phy-

sicians that they have the opportunity for transplantation, by

listing them early.

It is also surprising that despite the high mortality, long

waiting list time and the scarcity of donors that the unit rarely

used reduction hepatectomy (10/40), live-related or split LT

(1/40) to address these issues, but this may reflect the early

experience of the unit and explains the relatively high median

age of transplantation (6.6 years) as most children received

whole grafts.

Nevertheless, there were similar rates of technical com-

plications compared to other series but a low rate of retrans-

plantation (2/40),whichwasalso related to the lackof donors.

Survival figures for chronic elective transplantation were

very satisfactory, but the survival following transplantation

for fulminant liver failure was less than is expected elsewhere

and demonstrates how challenging this particular condition

is to manage medically and surgically.

These are encouraging data and the unit is right to be

proud of their results. They need now to build on this excel-

lent start, to follow up their survivors and document their

long-term outcome with regard to quality of life, renal and

graft function, and to consider innovative methods of circum-

venting the donor scarcity including consideration of

live-related LT.
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