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A B S T R A C T

Data on 849 children diagnosed with malignant hepatic tumours (International Classifica-

tion of Childhood Cancer, Group VII) before the age of 15 years during 1978–1997 in Europe

were extracted from the ACCIS database. Age-standardised incidence during 1988–1997

was 1.5 per million overall, 1.2 per million for hepatoblastoma and 0.2 per million for hepa-

tic carcinoma. Over 90% of cases of hepatoblastoma occurred before age 5 years, whereas

hepatic carcinoma had a fairly flat age distribution. Both tumours had an incidence in boys

of 1.5–1.6 times that in girls. There were no significant time trends in incidence during

1978–1997. Five-year survival from hepatoblastoma diagnosed during 1988–1997 was 63%

overall, and ranged from 52% in Eastern Europe to 84% in the North. Survival from hepatic

carcinoma was much lower (37%). Between 1978–1982 and 1993–1997, 5-year survival (95%

confidence interval (95% CI)) increased from 28% (95% CI 18–39) to 66% (95% CI 55–74) for

hepatoblastoma and from 17% (95% CI 6–33) to 50% (95% CI 26–70) for hepatic carcinoma.

These increases reflect the impact of advances in treatment of childhood liver cancer at

a population level.

� 2006 Elsevier Ltd. All rights reserved.
1. Introduction

Primary liver cancer is rare in children, typically accounting

for around 1% of all paediatric cancers.1 The main types are

hepatoblastoma and hepatocellular carcinoma (HCC), both

of which are tumours of hepatocytes.2 Predisposing genetic

factors for hepatoblastoma include overgrowth syndromes,

especially Beckwith–Wiedemann syndrome (BWS),3 and

inheritance of a mutated APC (adenomatous polyposis of co-

lon) gene in the dominant disorder familial adenomatous pol-

yposis (FAP).4 An increased risk of hepatoblastoma in children

with very low birth weight has been found in Japan, the Uni-

ted States of America (USA) and, most recently, the United
er Ltd. All rights reserved
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Kingdom (UK).5–7 By contrast, predisposing factors for HCC

are those causing diffuse parenchymal liver disease in early

life, including metabolic disorders such as tyrosinosis and

glycogen storage disease, especially type 1.2 Early infection

with hepatitis B is certainly a cause of HCC in regions where

it is endemic, and in Taiwan a national immunisation pro-

gramme has already led to a sharply decreased incidence of

HCC in childhood.8 Hepatitis C infection is a known cause

of HCC in adults9 but data on its relation to HCC in children

are not available.

Until the 1980s, survival from both types of childhood liver

cancer was poor, but since then the outlook for children with

hepatoblastoma has improved substantially.10
.
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In this paper we present geographical patterns and time

trends in the incidence and survival rates for malignant liver

tumours among European children. The analyses are based

on a large European database within the Automated Child-

hood Cancer Information System (ACCIS) which contains

information from 80 population-based cancer registries in

35 participating countries.11

2. Material and methods
Malignant hepatic tumours were defined as all those neo-

plasms in group VII of the International Classification of

Childhood Cancer (ICCC).12 All 849 malignant hepatic tu-

mours registered since 1978 in patients aged under 15 years

of age in 59 participating cancer registries of 19 European

countries were extracted from the ACCIS database. This

number included 640 hepatoblastomas (ICCC subgroup VIIa),

187 hepatic carcinomas (ICCC subgroup VIIb) and 22 unspec-

ified hepatic tumours (ICCC subgroup VIIc). Information

available for each case included basic demographic data

(age, sex, country or region of residence), information on

the tumour (date of incidence, site, morphology and basis

of diagnosis) and on follow-up (date of last contact and vital

status). Detailed information on the database is given else-

where [Steliarova-Foucher, Kaatsch, Lacour and colleagues,

this issue].

The selected cancer registries (Table 1) met defined quality

criteria for completeness, validity and comparability [Steliar-

ova-Foucher, Kaatsch, Lacour and colleagues, this issue].

Table 1 shows the numbers of cases and indicators of data

quality for each set of analyses. In nearly all the registries,

more than 95% of cases were microscopically verified and,

in the registries with access to mortality data, fewer than

1% were registered from death certificate only (DCO).

The contributing countries were grouped into five

European regions according to geographical location, so-

cio-economic characteristics and data availability, as shown

in Table 1. The underlying population at risk for each com-

bination of registration area, calendar year, sex and single

year of age was extracted, where available, from official sta-

tistics in the participating countries and otherwise was esti-

mated by linear interpolation from available data

[Steliarova-Foucher, Kaatsch, Lacour and colleagues, this

issue].

For the analyses of time trends, the available time-span

was divided into four periods of 5 years: 1978–1982, 1983–

1987, 1988–1992 and 1993–1997. The registries contributing

to these analyses were those covering at least three periods,

as shown in Table 1. Quality indicators for the combined data

included in the analyses of time trends are shown in Table 2,

by time period and geographical region.

Incidence rates were calculated as the average annual

number of cases per million person-years. Age-standardised

rates (ASR) were calculated from the age-specific incidence

rates for 5-year age groups weighted according to the World

standard population. The 95% CIs for incidence rates were

calculated using the Poisson approximation,13 or exactly if

fewer than 30 cases were observed.13 Variations in incidence

between the five European regions were analysed by Poisson
regression. Time trends in incidence were modelled using

Poisson regression, adjusted for sex, age and region as appro-

priate, and expressed as an average annual percentage

change (AAPC).

The duration of survival for each case was calculated as

the time elapsed between the date of diagnosis and the date

of death (if patient died) or closing date of the study for the

given cancer registry. Survival rates were analysed using the

life-table method. DCO cases and those without follow-up

were excluded from the survival analyses. The extent of these

exclusions can be evaluated from Tables 1 and 2. Differences

in survival between groups of patients were tested by log-rank

tests.13 More details on the methods used can be found else-

where [Steliarova-Foucher, Kaatsch, Lacour and colleagues,

this issue].

3. Results
Table 3 shows incidence rates for 1988–1997 by histological

subgroup, age group, sex and region, and Fig. 1 shows

incidence by histological subgroup and single year of age.

Hepatoblastoma accounted for 80% of malignant hepatic

tumours, hepatic carcinoma for 18% and unspecified tu-

mours for 2%. Of the 92 cases in the subgroup of hepatic

carcinoma, 89 (97%) were HCC not otherwise specified, 2

(2%) were fibrolamellar HCC and 1(1%) was mixed HCC

and cholangiocarcinoma; there were no cases of pure chol-

angiocarcinoma. There was a male excess for hepatoblas-

toma, especially before age 5 years (Fig. 1). The sex ratio

varied much less with age for hepatic carcinoma. Hepato-

blastoma was predominantly a tumour of early childhood,

with 42% of cases occurring in the first year of life and

91% by age 5 years. The age distribution showed slight dif-

ferences by region (Fig. 2). Hepatic carcinoma, on the other

hand, had a fairly flat age distribution. Incidence of hepatic

tumours, and of hepatoblastoma in particular, was lower in

the British Isles than elsewhere in Europe. The European re-

gions with the highest rates were the North and East. Nor-

way had the highest ASRs for all hepatic tumours (2.9 per

million) and for hepatoblastoma (2.4 per million). Table 4

shows the results of analyses of time trends in incidence

for Europe as a whole. There was no significant trend for

hepatic tumours overall or for any diagnostic subgroup. No

significant trends were found in any European region

(results not shown).

Table 5 shows 5-year survival of children diagnosed dur-

ing 1988–1997. For hepatoblastoma there was little sign of

variation in survival with age group at diagnosis (P = 0.6).

Survival rates were lowest in the East and highest in the

North. Survival from hepatic carcinoma was much lower

than for hepatoblastoma. Numbers of cases included in the

analyses were very low in individual regions, but there was

little sign of inter-regional variation (P = 0.09) other than

the markedly higher survival in the North. Table 6 shows

trends in survival during 1978–1997. There were impressive

increases in survival during this period for children with

hepatoblastoma in Europe as a whole and in all regions ex-

cept the West. Survival also increased for hepatic carcinoma,

though less markedly.



Table 1 – List of registries included in the analyses of incidence and survival of children (age 0–14 years) with hepatic tumours, with indicators of coverage and data
quality (Source: ACCIS)

Region Registry Coverage Basis of diagnosis Survival analysis Notes

Period Time-trend n NOS MV DCO unknown n Closing date FU > 5 years

% % % % %

British Isles IRELAND, National 1994–1997 3 0 100 0 0 3 31.12.1998 0

UNITED KINGDOM, England & Wales 1978–1995 + 181 0 91 1 3 173 31.1.2001 100 P

UNITED KINGDOM, Northern Ireland 1993–1996 1 0 100 0 0 1 31.12.1999 –

UNITED KINGDOM, Scotland 1978–1997 + 21 0 95 0 0 21 31.12.1999 67

East BELARUS, National 1989–1997 29 21 100 0 0 29 1.9.2000 67 P

ESTONIA, National 1978–1997 + 10 0 100 0 0 8 31.12.1998 50

HUNGARY, National 1978–1997 + 53 0 100 – 0 52 1.1.2000 82 P

SLOVAKIA, National 1978–1997 + 42 14 86 0 0 32 31.12.1997 55

GERMANY, NCR (only former East) 1978–1989 + 23 0 100 0 0 17 31.12.1987 100

North DENMARK, National 1978–1997 + 30 3 93 3 3 26 31.12.1997 75

FINLAND, National 1978–1997 + 24 4 100 0 0 22 31.12.1998 79

ICELAND, National 1978–1997 + 1 0 100 0 0 1 31.12.2000 0

NORWAY, National 1978–1997 + 46 2 100 0 0 46 1.1.2000 78

South ITALY, Piedmont paediatric 1978–1997 + 21 5 95 0 0 21 31.12.1999 86 P o2

ITALY, Marche 1990–1997 3 0 100 – 0 3 30.9.2000 100 P o3

ITALY, Ferrara 1991–1995 0 – – – – – – –

ITALY, Latina 1983–1997 + 4 0 100 0 0 4 31.12.1998 100

ITALY, Liguria 1988–1995 1 100 0 100 0 – 15.4.2000 –

ITALY, Lombardy 1978–1997 + 3 0 100 0 0 3 23.9.1999 100

ITALY, Parma 1978–1995 + 3 0 100 0 0 3 1.4.1999 100

ITALY, Ragusa 1983–1997 + 0 – – – – – – –

ITALY, Sassari 1992–1995 1 0 100 0 0 1 30.12.1999 0

ITALY, Tuscany 1988–1997 1 0 100 0 0 1 31.12.1998 100

ITALY, Umbria 1994–1996 0 – – – – – – –

ITALY, Veneto 1990–1996 1 0 100 0 0 1 31.12.1998 0

MALTA, National 1991–1997 0 – – – – – – –

SLOVENIA, National 1978–1997 + 11 0 100 0 0 11 31.12.1999 80

SPAIN, National 1990–1995 13 0 92 0 8 12 31.12.2000 71 PZ o4

SPAIN, Albacete 1991–1997 0 – – – – – – –

SPAIN, Asturias 1983–1997 + 2 0 100 0 0 2 31.12.1997 100

SPAIN, Basque Country 1988–1994 6 17 83 0 0 6 31.12.2000 100 o4

SPAIN, Canary Islands 1993–1996 1 0 100 0 0 – – –

SPAIN, Girona 1994–1997 0 – – – – – – – o4

SPAIN, Granada 1988–1997 3 0 100 0 0 3 31.12.1999 50 P

SPAIN, Mallorca 1988–1995 0 – – – – – – – o4

SPAIN, Navarra 1978–1996 + 3 0 100 0 0 3 31.12.1997 100 o4

SPAIN, Tarragona 1983–1997 + 3 0 100 0 0 3 31.12.1998 100 o4

SPAIN, Zaragoza 1978–1996 + 12 0 75 17 0 10 31.12.1996 67 o4

TURKEY, Izmir 1993–1996 3 0 100 – 0 – – –

(continued on next page)
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Table 1 – continued

Region Registry Coverage Basis of diagnosis Survival analysis Notes

Period Time-trend n NOS MV DCO unknown n Closing date FU > 5 years

% % % % %

West FRANCE, Brittany 1991–1997 8 0 100 – 0 8 1.1.2000 33 P

FRANCE, Lorraine 1983–1997 + 14 0 57 – 0 14 1.1.1999 67 P

FRANCE, PACA & Corsica 1984–1996 + 6 0 100 – 0 6 31.3.1998 25 P

FRANCE, Rhone Alpes 1988–1997 13 0 92 – 0 13 1.6.2000 55 P o1

FRANCE, Doubs 1978–1996 + 0 – – – – – – –

FRANCE, Herault 1988–1997 1 0 100 – 0 – – –

FRANCE, Isere 1979–1997 + 4 0 100 – 0 – – – o1

FRANCE, Manche 1994–1996 0 – – – – – – –

FRANCE, Bas-Rhin 1978–1996 + 6 0 100 – 0 6 31.12.1997 50

FRANCE, Haut-Rhin 1988–1997 1 0 100 – 0 – – –

FRANCE, Somme 1983–1996 + 3 33 67 – 0 3 15.8.2000 100

FRANCE, Tarn 1983–1997 + 2 0 100 – 0 – – –

GERMANY, GCCR (East and West) 1991–1997 + 106 0 100 – 0 26 31.12.1998 7 P

GERMANY, GCCR (only former West) 1983–1990 + 106 2 100 – 0 100 31.12.1998 49 P

NETHERLANDS, National 1989–1995 24 4 96 – 0 23 31.12.1998 38 o5

NETHERLANDS, Eindhoven 1978–1997 + 5 20 60 – 20 5 1.7.1999 100 o5

SWITZERLAND, Basel 1983–1997 + 2 0 100 – 0 2 30.6.2000 100

SWITZERLAND, Geneva 1978–1997 + 1 0 100 0 0 1 31.12.1999 –

SWITZERLAND, Graubunden & Glarus 1989–1997 1 0 100 0 0 1 25.5.2000 –

SWITZERLAND, St. Gallen Appenzell 1983–1997 + 1 0 100 0 0 1 1.2.2001 0

SWITZERLAND, Valais 1989–1997 1 0 100 0 0 1 1.12.1998 100

n, number of cases registered in the given period; PACA, Provence Alps Côte d’Azur; NCR, National Cancer Registry of the German Democratic Republic. Data for 1978–1987 contributed only to

analyses of time trends for Europe as a whole. Data for 1988–1989 were pooled with GCCR and included in West. For explanation, see Steliarova-Foucher, Kaatsch, Lacour et al. (this issue); GCCR,

National German Childhood Cancer Registry (until 1990 only West, since 1991 for reunified Germany); +, included in time trends; % MV, percentage of microscopically verified cases; % DCO,

percentage of registrations from death certificate only; % unknown, percentage of registrations with unknown basis of diagnosis; %FU > 5y, percentage of alive cases followed-up for at least 5 years as

a percentage of those not deceased by the closing date P, paediatric cancer registry, age-range of the patients is 0–14 years; Z, covers only selected areas, see Steliarova-Foucher, Kaatsch, Lacour et al.

(this issue); o1–o5, overlapping registration areas: for the overlapping years, data from the registry with larger coverage are included in each analysis, according to availability.
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Table 2 – Numbers of cases and indicators of data quality by region for time trend analyses of hepatic tumours in children
(Source: ACCIS)

Region Period Cases NOS Basis of diagnosis Follow-up

MV DCO Unknown >0 days 5+ years

n % % % % % %

a b c d e f g

Europe 1978–1982 108 2 94 <1 2 92 100

1983–1987 219 3 93 <1 <1 94 96

1988–1992 225 1 96 <1 1 90 62

1993–1997 197 2 96 <1 1 63 29

British Isles 1978–1982 47 0 94 0 4 96 100

1983–1987 55 0 85 2 2 93 100

1988–1992 58 0 91 2 3 97 100

1993–1997 42 0 95 0 2 100 87

East 1978–1982 15 7 93 0 0 87 100

1983–1987 33 6 94 0 0 88 100

1988–1992 25 4 96 0 0 84 100

1993–1997 32 6 94 0 0 91 33

North 1978–1982 24 0 100 0 0 83 100

1983–1987 28 7 100 0 0 100 100

1988–1992 23 0 100 0 0 100 100

1993–1997 26 4 92 4 4 92 35

South 1978–1982 15 7 87 7 0 93 100

1983–1987 21 0 90 5 0 95 100

1988–1992 19 0 100 0 0 100 100

1993–1997 7 0 100 0 0 100 40

West 1978–1982 1 0 100 0 0 100 –

1983–1987 71 4 94 0 0 96 88

1988–1992 94 1 97 0 1 83 21

1993–1997 90 0 98 0 0 24 3

n, number of cases registered in the given period; MV, microscopically verified cases; DCO, registrations from death certificate only; unknown,

registrations with unknown basis of diagnosis; f, total number of cases in the registries with follow-up data.

Totals for regions do not sum to total for Europe as the data from the former GDR are only included in the data for Europe as a whole.g, number

of cases with follow-up >0 day and which have not deceased by closing date.

Table 3 – Numbers of registrations (n) and incidence rates per million for hepatic tumours among children in Europe,
1988–1997 (Source: ACCIS)

n 0 1–4 years 5–9 years 10–14 years ASR (95% CI) Ratio of ASR M/F

Total

British Isles 104 5.2 1.6 0.5 0.5 1.2 (1.0–1.4) 1.5

East 86 11.8 2.2 0.5 0.3 1.9 (1.5–2.3) 1.1

North 49 6.3 3.6 0.4 0.7 1.9 (1.4–2.5) 1.5

South 49 7.6 2.3 0.2 0.5 1.5 (1.1–2.0) 1.0

West 233 7.1 2.2 0.3 0.3 1.4 (1.2–1.6) 1.9

Total 521 7.2 2.2 0.4 0.4 1.5 (1.3–1.6) 1.5

Hepatoblastoma

British Isles 82 5.0 1.5 0.2 0.2 1.0 (0.8–1.2) 1.5

East 65 10.6 1.6 0.3 0.1 1.4 (1.1–1.8) 1.0

North 38 6.3 3.3 – 0.1 1.5 (1.1–2.0) 1.8

South 35 7.1 1.8 0.1 0.1 1.2 (0.8–1.6) 1.0

West 196 6.7 2.1 0.1 0.1 1.2 (1.1–1.4) 1.9

Total 416 6.8 1.9 0.1 0.1 1.2 (1.1–1.3) 1.5

Carcinoma

British Isles 22 0.2 0.1 0.3 0.3 0.2 (0.1–0.3) 1.7

East 12 0.3 0.3 0.2 0.1 0.2 (0.1–0.4) 3.7

North 10 – 0.1 0.4 0.5 0.3 (0.1–0.6) 0.7

South 13 0.4 0.3 0.2 0.5 0.3 (0.1–0.5) 0.8

West 35 0.3 0.2 0.2 0.2 0.2 (0.1–0.3) 1.9

Total 92 0.3 0.2 0.2 0.2 0.2 (0.2–0.3) 1.6

Unspecified

Total 13 0.2 0.1 – 0.0 0.0 (0.0–0.1) 0.6
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Fig. 2 – Age-specific incidence rates of hepatoblastoma (VIIa)

in the European regions, 1988–1997. Source: ACCIS.
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Fig. 1 – Age-specific incidence rates of hepatoblastoma (VIIa)

and hepatic carcinoma (VIIb) in Europe, 1988–1997. Source:

ACCIS.

Table 5 – Five-year % survival (95% CI) of children in
Europe with malignant hepatic tumours diagnosed
1988–1997 (Source: ACCIS)

Age
(years)

Hepatoblastoma Carcinoma

n Survival n Survival

Europe 0 143 69 (60–76) 6 17 (1–52)

1–4 157 57 (49–65) 15 47 (21–69)

5–9 16 67 (38–85) 24 48 (27–66)

10–14 13 56 (24–79) 29 27 (11–45)

0–14 329 63 (57–68) 74 37 (26–48)

British

Isles

0–14 82 62 (50–71) 20 34 (15–54)

East 0–14 61 52 (38–64) 12 25 (6–50)

North 0–14 37 84 (67–92) 9 78 (36–94)

South 0–14 32 72 (52–84) 11 31 (7–60)

West 0–14 117 57 (46–67) 22 35 (15–56)

Table 4 – Trends in the incidence of malignant hepatic
tumours among children in Europe, 1978–1997. Numbers
of cases (n) and average annual percentage change
(AAPC) in ASR from models including sex, region and age
group (Source: ACCIS)

n AAPC (95% CI)

Total 749 0.84 (�0.59–2.24)

Hepatoblastoma 567 1.00 (�0.63–2.70)

Carcinoma 168 �0.65 (�3.89–2.48)

2120 E U R O P E A N J O U R N A L O F C A N C E R 4 2 ( 2 0 0 6 ) 2 1 1 5 – 2 1 2 3
4. Discussion

This is the largest ever population-based study of liver cancer

in children. There is some evidence of geographical variation

in incidence within Europe but no significant change in rates

over time. The most striking findings relate to survival,

namely the variation in survival rates between European re-
gions and the increase in survival over the 20-year study

period.

The incidence of childhood liver tumours was similar to

that in earlier periods in Europe and other western coun-

tries.1,14 As in the 1980s, Norway had the highest incidence

of hepatoblastoma.1 In common with most childhood can-

cers, little is known about the aetiology of hepatoblastoma.

The most well-established risk factors are BWS, family his-

tory of FAP, low birth weight and smoking by either or both

parents.15,16 In a study of seven western European countries,

five of which are represented in the present study, median

birth weight was higher in Norway than in most other coun-

tries and there was no evidence of a Norwegian excess of low

birth weight infants.17 In a study of 12 western European

countries, the prevalence of smoking among adults aged

20–44 years around 1990 was above average for women in

Norway, though similar to that in Finland and West Germany

and lower than in Denmark, but slightly below average for

men.18 We have no information on the prevalence of FAP in

Norway. Information on congenital anomalies is collected

by some contributing registries, but it is not currently in-

cluded in the ACCIS database. It would be useful if these data

could be incorporated in future so that, in particular, the fre-

quency of BWS with hepatoblastoma across Europe could be

investigated.

We found no significant trends in the incidence of child-

hood liver cancers, though a non-significant increase in hepa-

toblastoma was partly balanced by a decrease in carcinoma.

In the USA a significant increase for hepatoblastoma was

accompanied by a non-significant decrease for carcinoma.19

These patterns may reflect improved coding of childhood liver

cancers. Some clinical publications in the 1980s still used the

generic term ‘hepatoma’ for hepatoblastoma and HCC.20

The impressive increases in survival rates for European

children with hepatoblastoma in our study are similar to

those observed in the EUROCARE studies for slightly earlier

periods10,21 and in the USA.22 The less spectacular but still

significant improvement in prognosis for childhood hepatic

carcinoma has not been found previously in Europe.10 A mod-

est increase in survival for hepatic carcinoma was reported in

the USA, but this was for the combined age group 0–19 years

and results were not given separately for children.22 The ser-



Table 6 – Five-year % survival (95% CI) of children in Europe with malignant hepatic tumours diagnosed 1978–1997 with
P-values from a v2 (1df) test for trend (Source: ACCIS)

1978–1982 1983–87 1988–92 1993–97 P

n Survival n Survival n Survival n Survival

Europe

Hepatoblastoma 68 28 (18–39) 141 41 (33–49) 154 61 (52–69) 104 66 (55–74) <0.001

Carcinoma 29 17 (6–33) 60 18 (10–29) 40 39 (23–54) 18 50 (26–70) 0.0020

Total 99 24 (16–33) 206 34 (27–40) 194 56 (49–63) 123 63 (54–72) <0.0001

British Isles

Hepatoblastoma 34 29 (15–45) 35 40 (24–56) 43 56 (40–69) 36 72 (54–84) <0.0001

Carcinoma 11 9 (1–33) 16 19 (5–40) 13 15 (2–39) 6 67 (19–90) 0.051

Total 45 24 (14–38) 51 33 (21–36) 56 46 (33–69) 42 71 (55–83) <0.0001

East

Hepatoblastoma 11 18 (3–44) 31 26 (12–42) 16 56 (30–76) 27 47 (26–65) 0.028

Total 19 16 (4–35) 40 23 (11–36) 21 52 (30–71) 29 47 (27–65) 0.0079

North

Hepatoblastoma 13 15 (2–39) 17 53 (28–73) 17 82 (55–94) 20 85 (60–95) <0.0001

Total 20 25 (9–45) 28 43 (25–60) 23 83 (60–93) 24 83 (61–93) <0.0001

South

Hepatoblastoma 9 44 (14–72) 14 29 (9–52) 14 64 (34–83) 5 80 (20–97) 0.030

Total 14 29 (9–52) 20 25 (9–45) 19 58 (33–76) 7 71 (26–92) 0.0017

West

Hepatoblastoma 1 – 44 51 (36–65) 64 58 (42–71) 16 53 (25–74) 0.77

Total 1 – 67 39 (28–51) 75 57 (42–69) 21 44 (22–64) 0.33
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ies of SIOPEL trials of treatment for paediatric liver cancer

from 1990 onwards recruited patients from many European

countries,23,24 though during the period up to 1997 only the

British Isles, Italy and Norway had truly national entry. The

great advances in prognosis for hepatoblastoma and child-

hood HCC in these trials are reflected in the trends observed

in survival rates at the population level, especially in the Brit-

ish Isles and Southern Europe. The most successful regimes

for both tumour types are cisplatin-based, often with the

addition of doxorubicin. Similar survival rates were observed

in the national trials for hepatoblastoma in Germany,25,26 al-

beit with more intensive chemotherapy including ifosfamide.

Although Germany dominates the Western region in the pres-

ent study, it is the only region with no suggestion of a trend in

survival from hepatoblastoma between the 1980s and 1990s.

This is probably because of the lack of follow-up data for

many German patients, especially those diagnosed in the

more recent periods. We found lower survival in the Eastern

region of Europe, though there was a significant improvement

over time. Of the East European countries represented in our

study, only Hungary entered patients in the SIOPEL studies,

and it seems likely that the poorer prognosis in the East

was a consequence of lack of access to modern therapy in

some countries of the region. It should be borne in mind that

within the East, as in most other regions, considerable heter-

ogeneity of survival rates has been observed between individ-

ual countries [Pritchard-Jones and colleagues, this issue].

Survival was especially high in the Northern European region.

All countries in that region (except Iceland with a tiny num-

ber of cases) contributed to SIOPEL, but entry was only truly

national in Norway. We have no information on other studies

of hepatoblastoma treatment in the Nordic countries during

this period.

Survival from hepatic carcinoma was much lower than

from hepatoblastoma and comparable with the outcome in
the SIOPEL trial for HCC.27 The fibrolamellar subtype of

HCC has traditionally had a relatively good prognosis.28

Since only two patients were specified as having this sub-

type in our data, we were unable to assess their survival.

The increased survival for childhood hepatic carcinoma in

Europe contrasts with the absence of any improvement

among adolescents [Stiller, Desandes, Danon and col-

leagues, this issue]. This may be linked to the fact that ado-

lescents aged 16 years and over have not been eligible for

the SIOPEL trials.27

In conclusion, the varying geographical pattern of inci-

dence of hepatoblastoma may offer clues to aetiology, partic-

ularly in the regions with higher incidence, if artefacts could

be excluded. The increased survival rates for hepatoblastoma

and for hepatic carcinoma in children show the impact of

clinical trials on outcome at the population level.
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